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FREFACE
The subject of this reéearch paper has been a matter of intense
interest to me from the very first year of my assignment as an Air Force
experimental test pilot. From early 15L2 until December 1943 I was as-
ned to the Aircraft Laberatory Engineering Division, Headgnarters
Materiel Command, as a.test pilot and project off'icer. Upon my re-

ned to the Flight Test Divi-

pin

turn from overseas in January 15L5 I was

o

ez
A -

v s

a2 test pilot and have been

i

sion, Headguarters Air Materiel Command, &

there up to the date of my assignment to the Air Command and Stafl School,

Feadguarters Air University. I have successfully completed both the Fer-
(--f formarce Test Filot School and the Stability and Control Test Filot School,
Durine these latter fonr and half yesrs I have condncted many flizht test
projects, such as: the flight performance evsluation of German jet propelled
aircraft; the structural integrity flight tests of the B-29; the performance
and stability flight tests of the ¥YB-U5; the performarce and stability
flight tests of the YB-L9; project officer in charge of the X-1 project; and
many other varied and sundry functional apdedufillesecy flizht tests.

I wish to’acknowledge and extend my sincerest apireciation and
thanks to the Flight Test Division, Headguarters Air Materiel Command for
information furnished which greatly aided in preparing this research paper.
The ideas gsiswions and % expressed are primarily my own

and not necessarily those of the Flight Test Division, Headgquarters Air

' Materiel Command.






SECTTON 1
INTRODUCTION
The rapid development of aviation during recent years has posed

many and varied problems for the United States Air Force. One of these
problems which hits deep at the roots of future Air Force progress is
the proper training and utilizaticn of Air Force experimental test pilots.
It is therefore proposed to analyze the Air Force test pilot, his duties,
qualifications, and training. To recommend changes in policy that present-

ly affect his training, status, and assignment. It is further proposed to
show wherein these changes of policy will benefit the using organization
as well as the United States Air Force in generzl. In order to approach

the frublem with a clear understanding of the situation it will be neces-

M\

cary to discuss briefly the following gquestions: What is the purpose of

Flight Testing? iMhat. Air Force organization is charged with the responsi-
bility of conducting Flight Tests? Cnce these ¢uestions have been answer-
ed the problem can be developed with regards to the individual test pilot.

ose and Crganization for Flight Testin
g = 4

The cverall purpose of flight testing in ite broadest sense is to
assure that the Air Force will receive the optimum in engineering and
materiel commensurate with the cepsbilities of our aviation industry, and

(:ﬁf_ the finances available. A further study cf this flight test purpose indi-

:jgjz_ cates that there exists three general headings which can be classified as

Evaluation, Development, and Research.1 A1l three are closely interrelated

and the line of demarcation between them is best defined by the require-

ments of the Flight Test Organization necessary to serve each purpose.
The primary purpose of the present Air Force flight test activity is to
evaluate aircraft and aircraft component parts which have been purchased
and designated as service articles. This evaluztion reguires only such
engincering as is neceséary to-accnrately measure the movement cf the
aircraft through space for a given configuration of power and control
settings. The second purpose of flight testing is to serve the develop-

= ment of aircraft and component parts., It can be readily seen that after





the first model of an éircraft has sueecsssfully flown it may cften be
desirable to change ite charscteristics or operating characteristics of
certain component parts, This can best te accomplished by rigorous and
continuous flight testing of 211 proposed c.--:anges.2 The third purpose

and that reguiring the most comprehensive engineering study is the re-

search for design criteria of future aircraft.

« o « Development should not be confused with research. Indevelop-
ment, the end is a procduct, not an answer to a problem. A product
may be developed solely by cut-znd-try methods, bul frecuently re-
search must be employed. The product of research is an12=ﬁ=g» to
a problem, 2nd this informetion is represented by the resezrch re-
port.3 :

In order to properly fulfill this miscion, Headguarters USAF has

]

isened aprropriate iir Force Regulations which designate the Air Materiel
Command as the sole activity responsible for conducting flizht tests on

Air Faorce Aircraft.h This responsibility is further delegated 4o the

light Test Division by Air Materiel Comrand Regulation 20-303 which pre-

3

vy

vides for the organizztion and mission of the Flizht Test Division,

There are two major excertions to this centrzlized contral of
Flizht Testing. The first is that the Using éctivities, Alr Froving
Oround, and 4ir Umiversity are authorized to evaluzte operztional and
tactical methods, improve techniques or identify undesirable character-
istics of the Aircraft assigned to the activities inv01\red.5 The second
excertion is with regards to the conductance of Accelerated Service Test-
ing on new type aircraft. Air Materiel Comrmand still retains res;onsi-
bility for the accomplishment of this type mission, but they provide only
the necessary facilities and key personnel, The organization that is to
receive the new type aircraft furnish@s the majority of the flight and
maintenance personnel.6 Thege exceptions have caused a continuous dupli-
gation of flight test effort. The following statement by Lt. Col. R. E.
Forner, Chief of the Flight Test Division, Test Engineering Subdivision,
clearly illustrates this fact... . . "This organization E-‘light. Test
Division] is continuously being requested for technical assistance,
instrumentation, and facilities by other activitiés to help them conduct

flight tests. n?





The scope of the main problem prevents any further discussion of
the duplication of flight test effort within the USAF. It was briefly
discussed at tris time since it will have a bearing on the recommendations
to be made by the writerf

Importance of the Test Filot

The purpose of flight testing has been stated--the importance is
obvious., If the Air Force is to succeed in its Mission, her aircraft and
equipment must possess a technological advantage over the aircraft and
equipment of other nations. The indu8trial power of our nztion is'unques-
tionably the best in the world. It is reasonable to assume that our aero-
nautical engineers and scientists will produce the ultimate in aircraft
design. The burden of accurate and scientific evaluation, development,

(’ ; and research #ill then lay sguarely on the shoulders of the pilots who
perform thece flight tests. This is a tremendous responsibilitly, the

importance of which cannnt be over-emphasized. There are many who believe

that £1izht testing will someday, in the not teo distant futire, be ecor-

duc ted remote control of full scale aircraft, This would be extremely

desirable, however, it is doubtful if man will be able hto design a pemsie.

control mechanism that will hzve the power to utilizé'juﬂgment znd Lo
= S =

(;qﬁélitat{;giijevaluate the characteristics of the aircraft, During =
e .

recent meeting of the Roval Aeronauticzl Society, Mr. H. Davies, M.Sc.,
A.F.R. Ae. S., had this to sayv regarding the importznce of flight testinz
and the test pilot:

« s » The importance of attempting to analyse these effects in flight,
however, cannot be over-emphasised, particularly from the point of
view of cbtaining,direct full scale checks on model firind tunnei] and
theoretical work .t
e o« o It is only by using to the fullest extent zll the available
resources that we can hope to solve the immense problems witl which
we are still faced, and there is no doubt that piloted flizht re-
search should continue to form one of the most irportant links in
k.3 this work.

¥r. G. R. Edwards of the Vickers-Armstrong Litd. aircralt company
made the following remark during the discussion pericd of this meeting:

e « « The work of high speed flight testing was probebly more impertant
at this stage than ever it had been, and the correlzstion of the results
of high speed flight tests wis of the utmost importance to the future
of avia*ion in this country.

<





Summary
The problem has been presented and limited as %o scope. A certain
amonnt of background material was presented as a base upon which to build
the problem and to assure that future material would be more understandable.
The purpose and organization for flight testing was developed in order to
bring into sharp focus the importance of the air Force experimental test

pilot. With this last point clesrly established the writer may now pro=-

or
—+

ceed with the analysis of the test pilotb,

NOTES FCR SECTICH T
ystem," a lecture
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C;lit. Col. Y. E. Kinney, "Air Force Flight
Schonl 15 nstructional

precented to Air Command % Staff
Folder ND-62), passim.
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ZRBenson Hamlin, B.ie.E.; M.T.i.5., Flight Testing Conventional
and Jet Fropelled Airplanes (Mew York: The laclMillan Co., 1616); pe 2.

E. Incke, "Experimental Zngineering Methods," Mechanical

Znzineering, (Cetober, 1948}, pr. 793-7%L.
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Air Force Regulztion 20-!1, Crganization General, Experimental
Zngineering (Washington: Headquarters USAF, 1L april; 1SL2), parae 3.
SIbidc’ par&. h.

6Air Force Regulation 55-7, Accelerated Service Testing, Alloca-

tion, and Transzition Flving of New Type Aireraft (Washington: Headquarters
U"‘)AF’ e Sel:t-emher, 19!.18)’ para. 3.

&izﬁlight Test Division——Directorate, Research % Development, a
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1918), p. L95. .
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10g, R. Edwards, Vickers-Armstrong Ltd., "Discussion of Flight Re-
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London, England, (August, 15L8), p. SChL.






THEE T=5T FILOT AWD HIS DUTIES
An experimental test pilot is a rated officer who pilets 211 type
of aircraft, both conventioral and uncenventional, for the purpose of ac-
quiring research, test, experirental, and investigational data. He is
designated as an experimental test pilot by Flight Test Division office
instructions and is reguired toc rerform the duties prescribed thereingi)

Thece duties are many and varied. The variance in duties is directly
oAl

proportio to the degree of skill and trzining possessed by the individ-

ual test pilot., Tersonnel possessing the higher degree of skill and

training will naturally perform the mzjority of the important, and diffi-
cult flight tests. The Chief, Crerations Subdivision, selects the rilot
(- personnel for these flight teste frem a recommended list of pilots snb-

‘Icf

mitted hy the Chief of the operatiens section concerned with the pi
and the test.2 Tt was previonsly mentioned that the duties varied pro-
portionally to the degree of skill and training possessed by the test

pilots. These varying degrees and classes of pilots will be presented

in the followinz paragraphs. It is well to mention that although trezted

separately, __E;E.}Ot may become qualified in one or 211 of these different

classes.

Stability and Control Pilot

«étabilitv and control evaluation requires the highest degree of

N
f1V1ng skill and technique of any; of the evaluation tes ts:i) It is for

this reason that this type of test pilot is usially gualified for all

~classifications of experimentzl flight testing. The stability and con-

trol pilot enters the field of resezrch and development at the testing
and investigational stage to test and investigate the design, construe-

' tion,_anﬁ inherent stability of aircraft and equipment developed for use

" by the Air F‘orce.h The result of the programs conducted by him are re-
corded and prepared in report form, The data acquired through stability
_ and control tests is studied by the pilot; and recommendztions are in-

cluded in the report, which have as an objective, improvement in design





L

and contrnetion of airerz=ft and eguipment, or the adoy tion af

new bypes.”
The stability and contrnl jilot frecuestly coordinates with the engineer
in drzfting and specialization writing of the details necessary to ac-

complish his recommendations by either the laboratory or the contractor.
A1l of the above has reference to exgerimental and reiggzsh aireraft and

)
equipment, as well as improvements on stendera materizl, =— §- e

In the accomplishment of the above, the stability and control

pilot conducts tests and investigations to indicate compliance of experi-
mental aircraft and equipment with predetermined specifications. These
tests and investigations consist of precision flights in aireraft cowﬂ=te—

& 6

1y instrurented with aileron, stick, rudder force, and position indicators.

-

The tests incinde determination of stall data; dynemic and static longi-
tudinal, directional, and lateral stability; elevator, rudder, and aileron
eontrol power and control forces; lonzitudinzl, directional, and lateral
high-speed reguirements; trimming devices; control system friction; pilot
b . ) 1 -~ ?
mecharnical adventages; and altitude requirements.
The ability to conduct the sbove teste and investijztions reqiires
kncwledge and technique which ecan conly be zained by study, training, ex-
£ g B 3

perience, andc onstant practice. Extremely close tolerances must be main-

.

tained at 21l times on air speed, control force, control position, heading,

(: Performance Filot

The performance test pilot enters the field of research and develop-

ment in the same stage as the stability and control pilot, since phase II
tests consist of the three components: Stability and Control; Ferformance
Tests; and Aircraft Fower Flant Cooling Tests.8 Therefore, the general
duties of this pilot are similar to those of the stability and ceontrol test
pilot, but the specific duties vary insofar as the actual flight program
is concerned. It is well to note that in actual practice the Aircraft
Fower Plant cocling tests are in most cases incorporated as part of Fer-
formance testing and will not be treated separately in this discussion. .
The performance test pilot assists in carrying out fligﬁt research

programs by piloting various tyres of e xperimental aircrgft and new





production aircraft on specified flight tests; such as: airspesd calibra-
tions, hish speed tests, operating speeds, sawtooth climbs, check climbs,
take-off ané landing tests, rate of fuel consumption, and asymetric power

-

performance.9 _ A1l of these tecsts are designed to mezsure ths guantitative

performance of an aircraft, and raquirs specialized kmowledge of flight

test methods and rrocedures, tlus the ability to perform precision flying,
- b il 45

and to rrerare data for and t5 write reports of results of flizht tesis.

In addition, he confers with and interrrets test Adsta for rroject, factory,

and VACA engineers.

Regearch Project Filot

The research project pilot may be z performarce pilot or a sta-
bility and eontrol pilot, but it is desirzble that he be gualified for
(-, both positions since research invelves both performance and shability

interpretation. However, when in churge of a preject; there zre certain

responsibilities and dutiespecnliaryto this assignment which demonsirate.

to the field of research and develop-
ment.

Tn addition to the actual flying of the sircraft connected with
P ——— e e—

- the project, the pilot must be thoroughly familar with the liaison of his

activity with various laboratories and research sections in order thzhk all

phases of the investigation can be co?rdinated. This pilot must, therefors,

have an intimate knowledge of the functions of each of those zctivities,

“as well as the ultimate object or result of the project which he is con-
ducting. This pilot must be qualified to record 211 flight data mequired

| during such tests and to confer with the ;rochb engineer concerning such

data,’haking recommendations for changes and imgrovements in the program

__qr project.lo : ' '

o ‘nuring the flight tests, the pilot supervises the overall program,

%7

including the test crew, the instrumentation of the aircraft, and main-
tains liaison with the contractor. He flies the aircraft to.test and

1nvé§tigéte its characteristics, and to evaluate the equipment included
theréon, The data resulting therefrom is recorded in rerart form, zlong

with recomendaticns for changes and modificaticns in the design and (:)





construction of the airplane or equipment.

It is rather obwvious, bub it must be stated that this tyre of test

-

pilot should be a graduste aeronantical enginser in addition to his other

gualifications.

Functional Filot

his heading

Under t comes all the other types of tests; sich as:

—

pacer calihrations, laboratory tests, special tests and accelerated ser-

¥ice tests. The majority of these are of 2 routine functional nature thas
- e

do not reguire the services of a perf rmance or stebility and contrel pilot.

(o]

.
In some cases performance data is reguired znd therefore it is adventageous

that the pilot be qualified as such. A functional pilet is usnally one

"

wno is becoming oriented with the Flight Test Division while awaiting his

o portunity to attend the perfcrmance school or the stability and control

school. In most cases, however, he has completed the performance school

1

Dunder tie guidance of the more exrerienced

-

test pilots, and the Chief of his operetlons section.

Classification of Experimental Test Filot

Faced with the preponderznce of materizl precented thus far, it
wonld be hard to refuse to accert the fact that the exrerimental test pilot
is not only important, but that he is a highly skilled individual possess-
ing specialized knowledge and experience., Headguarters USAF has stated:

", o+ « The importance to the USAF of identification of these highly skilled

ke

individuals is not guestioned." 12 Yet at present time there does not

exist a Military Cccupational Specialty to accurately identify these pilots. .
5—-—.—________.__7

The common error is to classify the experimental test pilot with
the MOS Flight Test Kaintenance Officer, SSN L4821, vwhose duties are: ", . .
Performs all necessary Eﬁggi flights to check safety of oreration of all
parts of a particular type aircraft after repairs have been made."™3 This
éxact specialty definition does not identify the skills of an experimental

test pilot. As a temporary expedient, the ¥0S Design and Development Of-

ficer, SSN 7050, with designated field (Experimental Test Filot) has been

authorized by AMC to identify these posit.ions.lh The broad scope of the

ssH 7356 does not specifically define the reguired skills of the Experi-





mental Test Tilot, but in lieu of 2 narrower identilication Lhis S5 most
nearly identifies the duties being perforned, The adverse resulis of

fanlty classification shonld be recognized by all nfficers. However, in
order to clarify this specific case, several of te disadvantages will be
pointed out.

First is the matter of personnel accounting. Feriodic personnel
inventories submitted to Air Force Headquarters account for officers by
the classification specialty in which they are gualifi 15 Inasmich as
a classification, SSN 7050, has heen anthorized for use by AMC, the re=-
enrds of that command will show = sharp increase in anthorized SSW TOSC's

' . el . : 16
rich is a critical ensineering ¥Wilitary Occurational Specialty. There-

fore further requests for Tesign and Development Cfficers would require

justification and needless explanations. f the test pilot is accounted

=3
1]
i
ra o
W
;]
%)
Cy
T
o+
e
o
or

for in the inventory by some nther gualificatio
Filot, then at the end of his 15 menths of specialized training no account-
ing would be made of his additionzl training and exjerience s'nce a new
classification is not available other than 38N 7050 which does not indicate
this training.

The second advarse effect is a considerable waste of talent. When
Air Force Headguarters directs AMC to furnish a guota of officers in a
specific catepgory, this quota is based on personnel inventories. As a con-
sequence; whenever -a test prilot is trznsferred to fill a guota, the highest
qualification of the officer is not utilized.

" A third unfaverable result occurs in the assignment of officers to
the Flight Test Division. At present, personnel requisitions are for Cargzo,
Fighter, and Bomber pilots; however for several years the turnover of of-
ficers in the organization has been extremely hizh and undouhtedly theré'

are uell qualified officers who might be available for duty with the Flight

-Tbst Div1sion if their qualifications were properly 1dentified.‘l 17

“The last consideration is that of Morale, The writer knows from
personal experience that the morale of the Flight Test Division is one of
the highési in the Air Force. Yet correct classification azs an Experimental

Test pilot and the premium that such a classification carries with it in





.-

oth militars: and eoivilian life would bhe an added incentive for greater
owh MLLITAT, e S
ac"\i-*vement.ﬁ 1%

Summnary

An attempt has been made to define and analyze the exgerimental
test pilot, His dnties and the varying degrees of sxills required have
been presented in order to establish the high degree of =kill necessary
to perform the Juties of an experimental test pilet. The lack of proper

-~ &

classification for tris rosition was explained and the adverse effects

were discussed,

-
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QUALTFICATICHS OF Thi T=ZT FILOT
This analysls would not be complete withoub a cunsideration of the

ndividual gualifications necessary to be an experimenLal tesi pilot. The

very nature of the work is physically strenuous, und demands tnat the test

pilot Le in the best of mental and physical condition. Doetors F. E. Foole
o~

and R, 7, Besser COﬂduck;dhmedicnl survey on a group of experimental test

pilots over a period of five years frrm 1942 to 17L7. The resnlts of their

ragearech has heen published and it iz interrsting

!

( Trere 1s, howewver, 2 high Jegr
successful performznce zs a lasth

« In o
there such uncompromising nred tal alertnese, fast reaction
time, manual dexbterity, muscular co-ordination anc stamina,

The truth of the above stalement has Leenn Doras out io many inst.onoes
Some very promising fubure Lir Force test pilots have been handicagped by
noh being in the best of physiczl econditione. At preszent time when a pilolb
is assisned to the Flight Test Diviesion, he is considered gualified for
test pilot training if he has passed a "6\" physical examination. These
phvsical examinations are given once'a vear and were sngpended last yvear,
Therefore most pilots have not had a physical examination during the rast
two years.2 Under these exacting conditions a pilot may be allowed to
finish his training and begin to'porfﬂrm test pilol duties without any kind

of physical'check-up. This is both dangeroue te the pilot, and not in the

best interests of the service sirce reduced physical standards may result
iﬁ loss of an exfensive experimental aircraft.’ Furthermore, the financial
cost and time spent in training a test pilot is wasted if future physical
'examinations expose physical defects. It can therefore be said that the
future test pilot and those presently ass gned should be given rigérous
periodic physical examinations fo determine that they do meet the most ex-

acting of physical régnirements.





Tnterest

The primsry and most important single qualification-is a kgen and

earnest intergst to become zilot. 4 pilot could be a perfect physi-
cal speciman with an seronantical engineers degree and yet if he lacked
the interest his efforts would be mediocres A test pilot without a sincere
interest in his sceupation will begia to balk at flying certzin tests, U
This in turn #ill lead %o lac't of confidence and a mental distrubance that
isdangerons in this tyre of duty., It is this lack of interest and lster
the loss of inter=st in test [lying thet can lead to serious contequences.
Noctors Foole and Besser rezlized this mental condition to he of importance
and have stabed:
e » « Vo selection tests other than physical examinations have been
nsed., H.vever, in view of our ohservations over a reriod of several
vears, we bhelieve it wonld he highly'desirable to utilize a grgip of
mental selection ‘ests, inelndinz temperament and personaliby.”

A further consideration is again the waste of time and money in
traininz a test pilot who lae':s interest., His service will soon he lost
to the Flizght Test Division. Lt. Col. Leo Hoon, Shief of tie Air Yateriel
Command Ferformance and Stability School had this to szy on the subject of
interest in would be test pilots: ", , . Interest in test [iying is the
really serious factor--we cén put up with most anything except lack ol
interestjgi)

Therefore it can be seen that a really good test pilot, or future
test pilot, must have a full hearted interest in turning "green" or raw
aircraft into live thinés that will be & benefit to the Air Force, z nd as-
sure the safety of the crews that will eventually fly them.

" Flying Skill

This, of course, is t'e basic qualification for a good test pilot.

. It is desirable that a future test pilot be among the leading pilots in

the service. Basically he shonld be assessed as possessing exceptional or

above averasge ability as a pilot.7 "Hot pilots" and those that are prone

to have accidents definitely do not qualify since there is too much at stake.

The old fashion version of the test pilot wrapped in its hazy aura of gla-

morous high adventure is gone. WNo more do they judge a test pilot's flying

3*?-





s%ill by hi= ability to tear the wings off

the airerzft in a sereaming

terminal veloeity dive. This hae haen replaced by flring abilities capable
af holding very close tolerances in airspeed, altiinde, and rate of climb

while engaged inread ng data, adjusting rower, znd writing down observa=-

tions. It is an evact science requiring precision flying of the highest

8

(1 al‘ib&r‘ .

bBducatlion
Based upon the duties of & test pilot Lhat were jressenled in Sec-

tion II, it would be extremely desirable if sll test pilots were gradugte

aeronantical engineers. The Navy has a.very strong opinion on this matter,

They claim that the test pilot must be an asronantical engineser i
. !  J—_—
resnlts are to be dependable,” This is a ruther str-ru S

-

-rith aernnantical enzineeringz deprees 'rrfuif e =rec~e ;% the Adr

|_:.
._.n
_,.

Force., The Vaval test pilots' schonl at Fatuvent R;uﬁ:,
—
this prerequisite dowm to read twe or more years of collsce englaeer

This is more in Yine with the reguirements of +

Air Force test rilots £eohools. Tt is worshy o acte that all three schools

are in agreement that T found education in enzin-ering is a hlw‘lv dESﬂrghln
prerequisite

of egual importance, if not more so, is the capacity and ability

et il el i .

to learn. A pilot that meets gll the afore mentionecd qualifications and
—
has the capacity to learn, shonld not be disqualified if he does not have
the required edicational background, The training received in the test

pilots school plus other Fdxcatlanal opportunities can overcome the formal

edncation barrier. A very good example of this capacity and ability to

learn is Capt. Charles E. Yeager who though prossessing only a high scheol
aiploma has developed into one of the Air Force's leading supersonic re-

search test filots. The training received at the test pilots school and 5'M1LL

sincere person owards a dvancing his ¥nowledge of enginesr-

ing principles have advanced Capt. Yeager to an edcational level where

he'éan converse intelligently with leading aeronaitical engineers.

Summary
This section presented the essential qualifications necessary for @





a pilot to possess in order to gqualify as a test pilot. The physical as-
pects were di;cussed, and the need for a rigorous physical examination
program was established. It was pointed out that interest was the primary
and most important factor to consider in selectinz test pilots. Exception-
al or above average flying skill was established as being the basic pre- ,
requisite for a successful test pilot. The educational problem was dis-
cussed and an zttemptwas made to illustrate that although a formal engineer-
ing degreew as desirshle, the capacity to learn was of equal if not greater
importance. It is hard to really classify all of the ¢ualifications in

their order of importsnce since they zre all important and all interrelated.

A pilot who aspires to become a test pilet shoi ld possess all of the afore

mentioned qualifications.
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SECTION IV
THE TRAINT 3 FRCGRAM

The exact science of flizht testing is a dangerous and highly

specialized profession that requires specialized training.l There zre
three flight test pilot schocls presently in operstion to provide such
treining. The Royal Air Force Empire Test Filot Schoeol is located at
the Royal Aircraft establishment, Farrborcugh, Englénd.g The United

States YWavy established théir Filot Training Divieion in May, 15L°%. This

trairing division was activsted wnder the Waval Alr Test Center, Fatuxerit

ry
b
"

River, f:ryland.B Beadcuarters Alr Materiel Command was delegated the

‘responsibility of establishing and maintaining the aiir Force Test Iilot

Ferformance ard Stzbility School. This schonl wes achivated in 124 ander
(_ the oper:ticnal and administrative control of the Flight Test Divisiun,

Headgnarters AlC, Tright-Fatterson sir Force Base, Darton, Chioe.

Tmportance of 4. F. Test Filot Sclicol

The importance of proper and extensiveé training in this field is

obvious if the test pilot is to suecessfully accomplish the duties mention-

ed in Section II. A pilot may possess all the necessary qualifications for

g;? ‘ a test pilot, but without the proper training he is lacking the tools with
£3 ]4

which to successfully apply his prcfeseion,
The civilian aircraft industry have no such scheools to train their

test pilots. 2&s a.result, most of their test pilots are older due to the

fact that they have had to acquire this trainirg the hard way - through

; ‘experience and rersonal endesvour. All the aircraft companies have long

v

realized that the final quality of their products must depend upon the

qpality of their test pilots., In this highly competative field of aircraft

‘fftFprcduction this is a very important factor. For t'is reason the aircraft

companies have placed a large premium on the graduates of the Alr Force

Test Filot School. There are at present approximately seven or eight former
-~

Air force test pilots employed by various aircraft companies. These pilote

0

are ail graduates of the Air Force Test Filot School who were }ured away

from_the service by offers of substantial increases in income. An exarple sgzg)





CHIEF TeST rILCT
There is a top pay Job open rizht now for the rijnt man who cen
qualify as a chief engineering htest pilct, OShould heve formal en-

gineering education; should be zraduzte of Yright Fleld AAT Test
Filot Schoolj; should have L engine exjerience., Will be gngagad in
lying experimental single,; twin, d L engine aircraft,
EECH AIRCRAFT CORFCRATICN
Wichita 1, ¥ansas

This aspect of traininz was presented not as a rebuke apainst the

aircraft industry or the former iir Forzce test filons, hutb rather as a
4
means, tn estsblish the imrortence of the [resent iir Force training progrem.
3 T g
. e

These pilots though not in the servies are still aiding in the over 1l de-

velopment of better aircroft for the United States.

.

Surricnlum

(' A comparison of the Air Force and the liavy course of study and

practice ltests flown indicates thet © ere is no & reciable differencs in
e

the curriculum of +the two schools.u The curriculum of tie Royal Air Foras
Erpire Test Filots School is slso very simila; arnd is a nine to ten month
CDursp.7 The Air Force school is divided into two courses which takes a
total of sevan to eight months to cormplete, The Havy's conrse of instroe-
tion ig approximately two months shorter than that of the iir Foree school,
Since the instruction presented in all three schools appears to be aprroxi-

(: | mately the same, the curriculum of the Air Force Test Pilots School will be

fresented as a representative course of instruction. Due to the bulk of

: >
,ontained in the curriculum outline, it is presentsd as Appendix

| 5 B

A

In addition to the Air Force Test Filots School, there are advanced
courses available to outstanding graduates of this school. The most import-
ént of these courses is the Flight Test Aerodynamics Course at Frinceton
University. Ong interesting problem concerning these advanced courses is
that the Flight Test Division is never.assured thet the students will be
redssigned to the Division upon their graduation. This indicates waste of

9

talent and experience due to current Air Force assignment policies.





Selection of Students

This phase of the training appears to be g weak spot in an other- ‘562
. ts authorized to attend the
wise sound training program. The QE}X,EEIQt !

Ferformance and Stability Test Filots School are those pilots that are
,____‘__—“__’______________._-—-—-——-.-:————

assigned to the Flight Test Division. There are a few exceptions, such

as an occasional civilian_tegt pilot student or an Air.Force pilot from

another organization. All Flight Test Division pilots are initially as+ S )
signed to the Accelerat;d Service Test Section if they possess all the ;i::%”
necessary qualifications specified in Section III. The section chief

maintains a close survelliance on the newly assigned pilots in order to

ascertain their relative flying ability, temperment, personality, and in-
telligence. Students are then assigned to the schoo} on the basis of the
recommendations made by the section chief. The classes are limited to

i - g »

approximately six students every four months. Those pilots that are not

assigned to the school remain in the Flight Test Division as functional
pilots and may at some later date be allowed to enter the school as a -

'-;_';‘-‘ o G st!ud.entr -
&, .

This system,employed by AMC does not take advantage of selection
from the piiots available throughout the entiér Air Force. Both the Navy

Vand the Royal Air‘Force take full zdvantage of this wider field from which

: They issue periodic calls for recommendations

. NgAmsec
services.10 The pilots '~

" _A:toqselect :h:tur 'tea_"';pilo}s'."

3
R

e Pre a2 e 4 O A

' antagéous to have all Air Force pilots trained

*%‘4. S 'ﬁ:i"rh'. B ey . “II'






along some of the lines of stucdy presented” to the test pilots.
Summary

The fingl ster in anslyizing the test rilot has disclosed that
specialized training is necessary if a pilot is to succeed as a test pilot.
The three test pilot schools that provide this training were presented and
corpared as to length of course, cuvrriculum, and manner of selection of
students. It was established that the Air Force Test Filots School is
important and that graduates of this school are highly regarded in the
aviation industry. The wedkness of the Air Force student selection method
was pointed out and compared with the more”efficient selection method used

by the Royal Air Force and the United States Navy.
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SECTION V
CONCLUSICNS AND RICOMMENDATIONS
The purpose and importance of exact scientific flisht testing was
established in order that an intelliigent discussion of the problem might
be presented. It was further establisiied that the ex};rimental test pilot
was the instrument with which flight testing was accomplished - the qual-

ity of flight testing and the final procuct being proportional to the

quality and carzbilities of the test pilot. An analysis of the test pilot,

~
LY

his duties, gualificetions and training disclosed four points thezt should

-

be considered as weak spots in an otherwise sound trairing and utilization

program, ‘

The Need for Accurate Classificaticn

Conclusion

No MOS now authorized accurstely identifies the duties of an ex-
rerimental test pilot. In consideratiocn of the lengthy indoctrination
and trainirng period of from 12 to 15 months required to qualify these

pilots, and the tremendous responsibilities invelved in the duty assign-

ment, 1t is considerec essential that this high level of ability and ex-

perience be accurately classified. This should be done Eﬂlorder to prevent, -
all of the present disadvantages which are acecruing due to fanlty classi-
fication, and to achieve the objective of correct claszification as des-
cribed in paragrarh two if AF Mammel 35-0-1, The MOS presently in use to
classify these duties, Design and Development Officer (Experimentzl Test
Filot), SsN 7050, is desirable in the absence of a more specific designa-

tion, however, the field encompassed by that 85N is sc broad that the

identification of the specialized abilities developed by experimental test

pilots is apt to be obscured in generalizations.

. Recommendation .
That Headquarters USAF establish a Military Occupztional Specialty

which will accurately identify the experimental test pilot. |,





Conclusion

Flight Test Division personrel records indicate that the average

tour of duty for officers assizned to that Division is spproximately 17

g
menthse During one twelve month period a loss of €0 was experienced out
of an average strength of 117 officers. This represente a turnover of
aprroximately 51%. Since +he indoctrination and trazinin- period takes
from 12 to 15 months, 2n assicnment of 17 months is =0 brief that it mst

adversely afrect the overall operstion of the Flight Test TDivision, Ter-
~

s

[

somal evrerience has indicated that it takes alwest two years lor a pilot

-

to mature into a nseful exyerimental test |ilot,.

RBecommendation

That a study be initiated to investigate the causes for thls rapld
turnover, and that if at all pssible the tour of duty of exjerirentsl test
pilots be delinitely establisted at five yeurs, The establishment of =z five
year tour of duty heing based on the fact that bt e first btwo jears are Je-

voted o developing a successful test pilot.

Medical Supervision

Conclusion

Tt has been established that there is a "igh degree of correlaticn
between physical fitness and successful performznce as sz test pilot, An-
other factor to consider is thot loss of interest in test fiying on the
part of the test pilot who is still forced to continue, either due to per-
sonal pride or necessity, will‘r;sult in mental disturbances which will
adverse1¥ affect his performance of duty. An annual physical examination
is not considered as sufficient. Due to existing regulations, it will be
two years since the Air Force test filot was last examined. There is an
uncompromising need for c}qse and continuous medical supervision in order

to prevent future loss of life and valuable experimental aircraft.

Recommendations

That Flight Test Division personnel suthorization include a Flight
'Surgeon'and the necessarj assistants to rrovide a close and continucus

physical and mentzl check of all Division test pilots.






¥
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for test rilot training, and mak%e recomrendations to the Division comrander
with regards to the selection of 4e#st rilots for flizht test assiznments.

The Training Progran znd Selection of Students

Conclusion

The debreﬁ of treining and the quality of the instruction [resenled
in the Perfnrmanké and Stabilit; Test Filots Scheool is, beyond a cdoubiy of
the highest quality obizinable. However, student selection for thes schoel
i=s at present limited tc only those pilots assigned to the Fli ht T==t Divi-

sion,. This procecdure narrows the field of selection guite considershly.

Then a pilot is assigned to the Division there are only three alterncrtives,
T .

>
First, he may Ye eveeprticnel(materiel/and will bhe a2 snesessful test |

upon graduatinon, Seeondly, he may graduate, hut “ue to lack of intere~st or

[ED

11. ot
(T- other canses will be 2 mediascre %test rilot. The third consideration is bhat
the rilot will not Y accertable as a student and in thai case must hz trans-
ferred from tha Division or “ert as ¢ functional rilot. The list tim 21-
ternatives are nst compatible with the Nission of tne Flight Test Division,.

Recommendations

That the Alr Force issue a periodiec czll to 211 Commands and Crozni-
zations for recommendaticns of pilots for test pilot training,

Gl Thet a selection board be establiched witkin the Flizht Test Division

is for the purpose of interviewing and screening arplicants,
That successful applicants be detached Zirectly to the schoal and
not charged against the authorized rersonnel strength of the Division.

'T;'“ That only the top graduates be assigned to the FlJUHt Test Division,

‘j as-uesded, and the other graduates be retirned to their respective Commands
'N’»'
.*and Organizations. This would assure the Fligit Test Division of the best

;.jalent gvailable, and the Air Force would derive benefit from the srzduates
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CVRRICULUL OF T*E AIR “TATCRIEL CCITVAND
EXPEPIMENTAL TEST I'TIOTS SCHGOL

I. FERFORMAICE COURSE
A. Military Instructor Filot.
B. Civilizn Instructor (F-3 or F-L)
C. Aircraft rresently used:
C-fs =2
T-fs -2 . v
F-51ls -4
F-8rs =3 .
D. Durztion of Gourse - 3=l months
1. Fractice tests flowm.
2. Test data rediced by student completely.
E. Tests.
1, G-} tests.
a. sth elimbs, power reguired
ation avrr qrpui.
bemy erature gauge ution.
b follaning tests as teamg =f
(1) Alrs;*rd ¢al lbr th* - speed courcse methad,
(2) iltitude and FiT czliliration - fly by power
method.,
(3) Sawtooth climbs.
(!}) Check climbs.
(5) rower reguired.
(&) Speed points at several altitudes.
(7) Coolirg sawtooth and drag flights - cowl flaps
(8) Fuel flow.
They reduce engineering data; become familiar with
tests, methods, areas, speed courses; and get used
to taking all test readwnhu.
2. T-6 tests.

a. The students fly each of the above tests in the T-5,
the first aircraft f1 reguiring that students take
all data wnaided. Additional test: Stability and
control observation with maximum rearward (szfe) C.0.

3. F-51 tests.

a. Each student must first write up a test program he
will fly and ermphasis is placed upon the importance
of a well thought-out flight program as a major part
of the supervisory duty of the test pilot,

b. Tests are to include the following:

(1)
(2)
(3)
(L)

Airspeed calibration - pacer method,

Altitude and FAT calibration - pacer method.

Fower required in both blower configurations.

Speed points to obtain power required curves

at all altitudes.

(5) Sawtooths in both blowers.

(6) Coolant shutter and oil shutter:
and sawtooth runs.

(7) Two check climbs

cooling-drag






a. Sterotyped tests set up by instrictors as fol.ows
(1) dirspeed, altitude and Fit calivration, pacer
me thod,

(2) Sawtoothse.
(3\4 Check climbs.
(L) Fower reguired and fusl flow.

F. Data reduction; memorandum reports on pilot's observation; test

programs.
1. Each student does complete data reduction of =1l tests he
flys,.

2. A complete test program is written by each student on ths
F-51 only as it vrequires the most complicated pregram and
also since he should be fairly femiliar with the rudimenis
of test flying by this time., This is done to impress the
stiudent with t'e importznce of each detall of plancing to
save time and secure the most in test data.

3. Memorandum reports are reguired on all aireraft,
considered the most important part of his work and
ally the end result of test flyinz. These reports
graded carefully for form, gramrer, ard content. Also =erves
as a final examination.

. Aeccident prevention, cost of test vehicles in time znd money,
and necessity for nsing each minute of fli:zht in test data

(:' gathering is eontinually erphasized.

x

w7ith zhnto recorders znd sti-

Ge A1l aireraft in schonl are ecgni F

ipped
dents install barosraphs for each fli
IT. STABILITY &¥D CONTRCL COURSE
Ao Military Instructor Filot.
Be. 0Civilian Instructor (F-L)
C. Aircraft used:
2 = B-2%8"
1 - B-25 on loan to Frinceton

e 1 - liew B-25 being instrumented
: 1 - New B-26 being instrumented

D. Duration of course - L months.
E. Tests are flown and data completely reduced by students.

F. Tests are as follows:

Unaccelerated znd accelerated stalls.

Longitudinal static.

Accelerated longitudinal.

Longitudinzl dynamic

Directional dynamic.

Lateral dynamic

C, Faximum landing, full stall, full elevator.

Trim changes.

Side slip characteristics.

Asymmetric power.

Aileron rools and adverse yaw. C.ltl o
e phe] a. 25 tests are flown in all at approximateX¥y from 14%

G. Aircraft are instrumented with force mezsuring devices on all con-
trols, position indicators for.all controls znd trim tabs, phote
- recorders, and usual performance sensitive instruments.
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A memorandum vejyort is wribtten zat the end »f the tests following
standard regnirements for stability and control test reports with
regard to form, content, grammar and observations.
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