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NATIONAL RESFARCH COUNCIL

2101 Constitution Avepue, Washington, D. C.
Division of Anthropology amdi Peychology

Committoe on Aviation Paychology

- August 30, 1949
Dr. Desnn R. Brimhall ’ '
Civil Aesromautics Administration
Roam 5217, Commerce Building

Washington 25, D. C.
Dear Dr. Brimhall:

At the requeat of Dr. F. A. Geldard, Human Resources Division (AFMER},
DCS/M, Dir. R. end D., TSAF, the Conmittee on Aviation Paychology baa spen-
sored the transletion of a Japensse taxt on Aviation Psycbology which, so fur
as is Imown, represente the firat bock in the world published under this title.
The request for sponsoring this translaticn wes made by Dr. Geldeard, vho hed
had an opportunity to malm a survey of develormentse in aviation paychoclogy in
Japan, in the belief that the book could be helpful in throwing light upon sig-
nificant problems and in presenting ways of thinking ebout these problems which
are relatively unknown both to civilian and military persannel in thkis country.

One of the moat significant contributions of the Cammities on Aviation
Psyohology hag been integration of kmovledge from various areas of psychology
and of related sciences pertinent to the solution of human problsas in avia-
tion. As a’'result, 1t was doemed desireble to undertake the project and to
gupport it through a mmal) grant to the Thiversity of Virginia, where the
translation wvas unertakon by Willard F. Day.

As 1s suggested in the Preface by Dr. Frank A. Geldard, cortain of the
mterials in this bock will appear strange to the occidental mind. It is felt,
however, that the more rigorcus approach toc paychological problems, charzcter-
istic of activities in this country, may be onriched by consideration of the
mny inpgights which this book yields into the Japanese approach to work in
this area. Certainly much of the material in thic book would not be fourd
aocceptable in terms of American staidards. Nevertheloss the progrecs of
science oan be enhansed by a thorouzh understanding of alien points of wviev.

It is in this spirit that this trenslation vas undertalen.

Acknowledgment should be made to Dr. Frank A. Geldard, through whose co-
operation the originsl text was obtained and who supervised the prolec:, and
to M. Willaxd F. Day, who supplied the very oompotent trenslation. ‘

Cordially yours,

W LFE .

Morrie 5. Viteles, Chairman
Cammittee cn Aviation Psyohclogy
NSV:m Ratiomal Research Council
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PREFACE
by

Frank A. Qeldard, University of Virginia;
Human Resources Division (AFPMHR), DCS/N,
Dir. R. and D., United Etates Alr Foroe

In November, 1945, Dr. Chester W. Harris, now of the University of
Wisconsin, and the undersigned visited Japan, under U. S. Army Alr Forces
orders, with a viev to the first hand investigation of the methods used by
the Japanese, during the war, for the selection and clsssification of their
flyers. The ealient festures of Japansse military aviation psyohology, as
revealed by interrogations of the responsible Army and Nawal Air Force offi-
cials, interviews with academic psychologists, examination of dooumsnts, and
field trips to military ing installatione, were reported in The American
g_azoholggisgl for June, 1946.

One of our best informed aources was Mr. Mamoru Mochizuki, who had been
attached to KEoku Hombu, the Air Headquarters, in a position of conmsiderable
responsibility. In a series of interviews, facilitsted both by his helpful
attitude and his mature profezsional outlook (not to mention a more than
fair ccomand of English!), he was abls to sketch for us the main lines of
desveloment of Japerwse military testing and, perhaps scmewhat more usefully
sinoce we had other reliable sources of informetion on selection prectices,
he provided our best information on morale in the air services. Hs alome
of our informants knaw enough of the "kamikarso" policies to give us a cor-
rect picture of that bizaxrrs but not inaffective enterprise. '

In the courme of the conversations with Mr. Mochizuki the information
emorged that he had been the war-time author of a technical boock bearing the
title Xoku Shinri, "Aviation Psychology.” This waa surprising news indeed,
such & title never before having appeared anyvhere in the world. It dovel-
oped that the book had been written mainly in fulfillment of a pledge to a
dearly loved bdrother, a fighter pilot who "washed the clouds of the sky
scarlet with his blood"™ in the Coral Sea, and with whom there had been a
strong common bond of enthusiasm for aviation. The book had appeared in
194k, an edition of 3000 having been printed as a private venture. Neerly
all copies, distributed among Tokyo bookatalls, were desstroyed in the B-29
incendiary tida Bowever, a surviving copy wvas produced and greciously
Yielded. Its inscription ia not without interest: "Presented with sincerity
to Frank A. Geldard, Hsq., to keep favorebly. Maybe one of your wer-seited
materials."

Beyond the knowledge that the author possesses a sense of humor it w‘
add interest to learn smmsthing of hie professiona) and military career.

1Geldard, F. A., & Harris, C. W. Selection and classification of air-
orev by the Japanese. The Awerican Paychologist, 1, 6, Juns, 1946, pp. 205-
217. -
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Moohizuki graduated in pxychology from Toigro Imperial Taiveraity in 1933.
After & yoar of graduats work at ths scms university he was conscripted
into the army and agsigned to the Alr Mrrves  After baving served his
yoeur he went to work for the navy ard was among the first to introduce
oxperimental psychological methods in naval avriation resserch. With the
Japansse infiltretion into China, in 1937, Mochizuicl was recalled to active
amy duty as a Lieutenant and was stationed vith the Air Coemend at Tach-
ikawa. F.om then until final demcbilization in August, 1945, (as an Army
"technician" with the equivalent rank of MajJor) he served cantimmously
with the Amy Air Forces, the major portion of the time in Alr Headguarters.
Whon interviewed in November, 19545, he was with the Toho Movie Production
Co., Tokyo.

His chief contributions to the Japansge var effort Mochirzuki listed
as: planning and standardization of the Alr Forces Intelligence Test nnd
the Xraspelin - Tbhida "Test of Working Ability"; amalysis of acoidents
and the camplilation of a handbosok on flying safety:; improvemsnts in the fly-
ing training curriculwm (involving better spacing of ].oarn.tn? periods amd
ths introduction of early glider truining); investigations of morale {troops
under air raids, kswiXaze units, and hunger conditions in the Army), and
studies in comunioation techniques. The latter he regarded to have resulted

in the greatest ocvncrete gains. His applications of EKcch's theories are
described in Chapter IV.

A word should be said ia appreciation of the excellent job of transla-
tion done oy Hr. Willard I'. Day, an undergreduate student majoring in pey-
ohology at the Uhiversity of Virginie. In sarly 1946 the book was turned
over to the professional Japanese trenslators of our military esteblishment.
Whether they lacked the necessary technical background or were rushing through
the task with one eys on getting home to mend saue Nise!l fences is not kmown.
At any rate a panple chapter ylelded a panuscript no single paregraph of which
made the slightest senss. The riadsr will agres that Mr. Day's trenslation
is in good Bnglish even though there is mmch that sounds strange to oocidental
oars. Nor, in the light of Inowledge of the trtnslator’s work-habita, is
there any doubt of the authanticity of the transliatiom.

F. A. Geldard
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TRARSLATOR'S PREFACE
{

- Peychologists are interested first of all in understanding human
behavior; yet ineofar as they attempt to make use of the experience or
others in doing so, they are interssted in communicatioa.

If necessary, the almcst endleas mmber of specific cammunications
could be arbitrarily typed or classified according to the means, purpose,
or effects of communication, but in general all -ocmmunication affords the
opportunity to make a more adequate envirummental adjustment by providing
cne with data that have not been experienced first hand. Yet since the
direct interchange of experience is not possible, scme sort of exterzal
interection between representations for the diacrete experiences of two
individusle is necessary for ocmaunication. One of the individuals con-
cerned must collect together the experiences he wants to express in the
moat appropriate form ani send them out; since he then loses control over
what he has done, he can only hope they rroduce the desired effect. The
other must wrestle with the stimuli that are presented him and try to
extract from them usable informmtion.

Thus the responsibility for succeasful ccomunication lies in two
Places: 1t is the responsibility of him who will share his experience to
make its expresgion as clear as possible; it is then the respomsibility
of the receiver of tha scmmunication to make every effort to fit the

stimull which confront him into meaningful experiential frames of refer-
enve.

In the fall of 1944 a cammunioation entitled Koku Shinyi was pub-
lished in Tokyo. In order that American paychologists might be abla to
profit from the experience of the Japanese suthor a translation of the
book to English became nscessary. In such circumstances the success of
the communication depends upon the mutunl fulfillment of three separate
responsibilities. The reasponsibility for the adequacy of the ccammmioca-
tion rests equally with the author, the translator, and the reader.

Mamoru Mochizuki has accepied the responsidility of presenting a
survey of the chief paychological issues facing contemporary aviation.
In his Foreword and Introdustion he has been careful to point out the
purpose and limits of his undertaking. In the six ohapters that follow
he has degcribed the paychological problems that are met in attesmpting to
ad just to the sky as a human enviromsent; then he has reviewed the selec-
tion and training of perspommel for piloting, communiocstions, and mainten-.
ance work, ard has discussed at length the matter of aviation safety. He
has illustrmated w'th clarity and precigion his :I.ntorproﬁtim of the exper-
ience he has had in thece fislds.

Having acoepted the responsibility of trenslator, I feel that in same
vays the communication could not be transmitted to the reader in the clear
and luoid menner of the author. The literery techniques effective in cne
language are found to bs o only rarely when oconverted to another. Yet,
as a vhole, I foel that I have been faithful with respect to my reasponsi-
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bility, in that I have preserved at all costs the logic of the author's
argument and have attenpted to provide e reliable corresponisnce of
English and Japanese ideas.

In any event, the author has integrated his sxperience and set it
out as Xoku Shimrd; the translator has pioked it up, torn it epart, and
put 1t together as Aviation Peychology.” At that, they have done their
tasks. The responsibility now lies with the rn.dor.

The reader's responsibility is the greatest of all since it is he
vhe atands to galn most from the communication. If the reader gemiinely
desires to profit from the experience of the author, he will exert every
effort to search out suitsble aspects of his ocwn experience in terms of
whioch he can make the expression of the author msaningful. Only by
Juggling his experience in this way can he succeed in undérstaniing what
1t in the author has atteapted to convey. The reader then must accept
as a preaise to cormunication the fact that the author 1s as equally
sincere in his desire to ghare hie experience. This fundamental premise
is Inplicit within all profitable comsunication.

However, comtemporary peychology often hesitates to asoept premises;
indeed in its desire to escape doing so, it ia apt to deguile itself into
unknowing acceptance of even less valid ones. Instead of an effort for
mutual benefit fram experience, paychological camunication frequently
seams to take the form of a perpatual game in which the merit is awarded
those men who show the most skillful play. Certain terms and concoepts
-are apt to be considered in bad taste and the entire gaws of those who
use these terms 1o jected because their play doss not seem to correspond
with the ourrent regulations. There often arise warious schools of play,
eoch with its own particular technique, that view with sams derision the
behavior of other schools.

The Japanese author of this book is not playing e geme. He bas
expresssd his experience plainly and simply; yet he has used at times
vords that vhen translated to English perhaps do not satisfy the con-
flicting demands of the various paychological schocls. However, he has
solected his words to stand for resl experience. If the reader desgires
to share that dxperience, he will not attempt to evaluate the book in
terms of a game that is or is not well played; he will attempt to place
his own experdience in parallel with that of the author and to evaluate
this nev experience in terms of that of his paat. This active part in
cammunication is the clear responsihility of the reader. To accept or
refuse this respounsibility is the choice ho will have to make.

Uhiversity, Virginia : W. F. Day
April, 1949
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This book 1s written in honor of =xy brother, Lt. Caomsander Tagshashi
Kazuhara, vho was killed in the battle of the Corel Sea. In defense of
our country, he vashed the olouds of the sky scarlet with his blood; it
is to him that I dedicate this book. .

I remember the time my brothor came home after having been in his
first battle in the attack on Hawaii. Naturelly, at that time he was the
centar of everyone's attention, so it was necessary for us to pramimse to
get together egain at a later time for our long anticipated disoussion of
aviation. But on one summer day, scarcely a fevw woeks afterward, I was
brought the news of his death in action. This manuscript is no more than
the fuifillment of owr promiss. ‘ :

For the most part, I have taken up in this book a few of the problems
of aviation from a paychological point of view. It includes, as it were,
only & small discuseion of these topics. At any event, it should by no
means be conaidered the systomatized organization of a acience of aviation -
paychology. I am at present entirely umable to write a book of such
dinensions, and xmy purpose in writing this book has never besn to do so.
Bather than to commence eo great an undertaking, I have felt it to be more
appropriate to deal directly with material that could be applied as soon
a3 pessible to current wvartime aviation needs.

For the most part in this book I have taken up three joba: plane
operation, radio cammunication, and on-the-ground preparstion and mainten-
ande. I have attempted to explain in terms of peychology Just vhat kinds
of joba thay are, vhile making use of illustrations fram expériences oom-
mon to all. Thus those peoples who are already ococupied in these fields
will realize that psychology also is related to their kind of work, and
those persoms vho are expecting to go into such work and inte study
of aviation will possibly understand more clearly the nature these
Jobes. Of course it 4s Adifficult for me to Judge to what extent I have
succeeded in my plan. Howewer, I firmly believe that it must the funo-
tion of psychology to mediate botween machines and men, and I believe t
only vhen a harmony bstween men and machines is achieved and there is s
unificaticn of our techniques and perscmalitios will there be possibdle
true Japaness aviation. Wfortunately, in this bodk I have had to lea
untouched many problems related to Jayansse aviation which I should ha
liked t5 have treated. I hope to discharge my duty to thess matters in
the near fature.

prg -3
ﬁgggae
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Although by this time there should be availsble a paychological stuly
vhich deals with the gensrel yroblems of aviation, still none has appeared
to date. I feel that this is probably due to the fact that nearly all of
the aviation peychologists are now in military service. I, also, am at
prosent connected with the Army, and although I have spent consideredle
effort in the preparation of this book, I must be content to hawve neglscted
mwh of wvhat I wanted to say, viile at the same time having gane too far
afield in other subjects and to have yrosented only a bdrosd swmmary of the
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naterial. This book is not something that will make a name for itself
as a complete paychologlioal swrvey; however, if it ocan suocessfully
point out and ldentify the chief psychological problems rolnted to arvia-
tion I shall feel that it has been useful.

It has taken a year and a hnlf to complets this manvacript. Through-
out this time, I have absorbed myself almost nightly in the fulfiliment
of the praaise to my drother. The book grew slowly. During that time
the war sitvation continued to dewelop. Rough drafts were writtemn, and
discarded, and rewritten, and discarded sgain. But here today, on the
uﬂtdl;ofthothirdyurdtho&rorcmtormuu, I lay down
my pen. In taking time for this little discussion, I feel that at last
my pramise has been kspt.

Regldence at Zuchi
December 8, 104k Moschizuki



JE p

4

I

CONTERI'S

Mml."l.l.ll...ll..l.l.l..ll.l
TRANSLIATOR'S PREFACE . . « & « « & o o ¢ =« « s o s s o o &«
mm---.o---;....--u.....-.---

INTRODUCTION - The Development of the Spirit of Aviation

1.
2.

\_O =1 AR W

' CBAPTER ONE - The Sky as an Eaviromment . . . + » « « + o+ .

In the Alr an? onn ths Ground . .

The Pervaption of Movement . . . . . . « . . « + &
The Judgment of Bodily Position . . . . . . .+ . .
Adrsjckness . . . . . . e e e e n e e r e s
Afrsickress {Continued) . . . v ¢« v ¢ v o v + o &
Smsirenimtim................
The Julgment of Speell . . . . ¢ « + o + o« o o o
Juiging Distance and Height . . . . . . . . . . .
Comclusions . . . ¢ ¢ ¢ ¢ ¢ ¢ ¢ o s s o s o o & .

« * &2 ¢ ¥ % @

CHAPTER TWO - The Structure of the Tochnique of Flying . . .

CHAPTER

1.
2.

3.

. CHAPTER

1.
2.
3.
4,

CHAFTER

The Thion of Acts amd choptions‘

The Formation of Unit Acts . . . . . . .
The Comprehension of Acts . . « + « . .
The Structure of Teoknigues . . . . . . . . . .
The Structure of Techniques {Comtinued) . . . . .
The level of Aspiretion in Tschniques . . . . . .

THREE - The life of a Pilot - To my Brother . . . .
The Rosd of & Pflot . . . . . .

The Special Characteristics of tho Dirrmnt Courges

The Filot's Attitude Towards Iife . . . . . « . .
FOUR - Same Problems of Ccemmuniocations Training . .

A New Theory of the Technique of Message Reception
The Prodlem of Cammunications Treining in Japan .
Several Prodlems Related to Communications . . . .
The Selection of Coemunications Personnel . . . .

FIVE - The Psyohology of Preparatiom . . . . . . .

The Generel Charecteristios of Preparatory Work .
The Attitude Towards Prepareations Work . . . . . .
The Awmarenses of Mselon . . . + = + 2« « « = o & &
Qualifications Testing and Personnel Administrmtion
The Mental Attitude of Handling Machines . . . . .

*

- L] - - L]
-

" & & @

L] - - L L] » - - L]

+ & a4 = * e

- LY ] L) L]

3w n-‘;;.: . ‘;v.;" .al

K HEE .
PIRR TR P L SR W R

wm e S



b

xii

CHAFTER SIX - T™he Problsms of Safety and Acoldents in Aviation .

1.
2.
3.
s,
5.

POSTECRIPT .

A Prevalent Attitude Towards Airplanes
Accldents end Psychology
A Survey of the Causes of Acoldents . .
The Fhenmmens of Acoldents
The Buman Factor in Accidents . . . . .



-

1.
't

le

INTROTUCTIONR
The Development of the Spirit cf Aviation
1, Thes road from s desire to = mclence.

It vas without doubt ane of man'a first wishea to fly. Certainly
everycne has dreamed at some time or other thet he was flying. I can
now vividly dbring to mind the strange and intense excitemsnt of these
dreams wherein cne flies by his arws and legs. Even though we may have
never openly expressed the wigh to fly, still the feelings of trembling
Jor at this hitherto urknown power have formed e real part of our dreams.
I remember that once I awoke from a dyeam with such & realistic feeling
that T hed sctuslly flowm, that I became quite angry that I was no loenger
able to fly up from my ded. But, as with al)l other dreams, 1t ended
werely in grumbling against my handicapped frame for not being able to
f1ly. Regardless of how one might like to interpret this dresum by such
theoretical approaches as psychoanalyeis, I feel that it indicates that
it has slvays besen men's desire to fly,

One might expsct the first expreesions of men's will to fly to be
found in mythology. ThoﬂngedhmPegammfmdrrmtho blocdy
drippings of Meduaa's head; ho wvas saddled by Bellesrophon and driven into
the aky. However not avenBellero:hcn was able to master the sky and
Pegasus comtimued on till he became = star. In that Pegasus was not a
bird itaself btut was a horse which had wingm, cne can ses here the longing
of the ancients to fly. Thie seems to be a reascmable interpretation of
that myth of the horse that was loosed froa the reatricticns of the earth
so thet he took wings and roee into the sky. Indeed wen expresses the
lilitsocfhiaaspimtimsintharmcrhisgoda

Bowever in birds we have animla that are actually able to fly.
Birds, 1like men, begin 1ife on the eerth and must retwrn to the earth
when they 4le, Ome often hears such envicus remarks es, "If I could
only cast cff the fetters of the earth as the esgle!" or agsin, "T am
ag a dird, who loved and felt compasuion towards the world, yet could
not fly," So even ths poets of YVesterm Furope sing pralses of the birds'
Jayous freedom.

From the first, man han desired that this intense wish might become

a reality for human beings, and towarda this end he has directed grest effort.

There have boen those at first who perished llke weak spring fledglings in
trying to imitate the flight of birds. These wen, like their desires,
fell in defeat to the earth below, Yet thess attempte were continued time
af'ter time, even until soms considsradle progress had been made towards

a direct imitaticn of the flight of bPimia. As time passed, however, man's
accomplishmonte in other fields began to multiply rapidly, yet because

of its misdirected thearetical apmroech, the flight of men was Jdelayed,
Whenever a couplex apparatus was desipgned its form soomed almost &
blasphemus attempt at the creation of a bird. The men vho designed

these devices were the bravest and mosi progressive men of thelr time.

Yot 1t soems to us now almost as if in trying to keep their designs in
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the shape of birds or dragons, these wen were attempting to discover just
vhere the creator had hidden the key to flight. It reminds us of cur
children when they paint the word "Drsgon” on the kites which they fly
in the apring.

However, the realizatiom of men's will to fly cculd never be achieved
together with superstition. S0 long as science vas fundamentelly ellied

romatic, impelling force. In thove timss when there existed no such raroe,
thoairmchimbemmmthanammticdm

But there were at that %ime suoh passages ap the following which
have bheen handed down to us from the elighteenth century.

"Ten generations from now, when two hundred and fifty yoars have
Pasaed, many changes shall coms upen the sarth. The forves of Christianity
have cdvered all countries, Men that are sble to fly in the alr
appear. They shall harness the wind and the rain, znd the lightming
be thelr tool, They shall beoowe instruments of desth., Man shall
heart, end ell shall seek for help in that terridble world.
many things of today be destroyed. Farth, water, fire and
cause great calamity in the land, and cut of ten @on on the
flve shall be alain, Even the armies of forelgn lands shall ocome
to sttack us. Then at that time » godlike lord shall be given to the
vorld end the people shall repent and follow him; and on earth man will
return again to honesty and rightecusness." To the farming pecple living
during this time when the country wes closed to foreign trade, such prophecy
aasumed the lmmitable foum of destiny, and they could only lsment thet
fate wap not to be hastened. To them the science of the Christiens gave
only the ploture of a frightful world, and they scught to evade the
scientific attitude. In those times the urge to fly was merely an intense
hope comsidered tc be in vain beyond hmean schisvement,

g
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Nevertheleps, as time papssd the ocomspiconous echlsvements of sclence
continued to eccumulate, Yet before these sclentific achievewsnta could
be ocoordinated within cme new approach, it was neccesary to have a free

spirit.

Dr. Taedahaohi Futamiys clitas the followlng quotation of Yoshimesa
0jima written in 1805,

"While I wvas on yesterday's march, suddenly a great flock of birds
came out from a hollow, Both wings of esch of the birds had only a slight
inclinaticn froe the ground; end maintaining this engle, they flew into
the oky." This seemingly insignificent expreseion of feeling containg
a sharp scientific cbeervetion. However, when he goes on later to say
"ees by meens of which we can improve the compliceted and cumberscme

articles as the balloon in such wide use today," he diverts the wmark of



hia sharp eclentific dlscermment. One can discover thn dirscticn of his
words in the "inprovement” of campler and cuvbersass things,

I wvondar, however, if he conid heve ever made tho sirplans a "simple
convenient” cbject. Mareover, I certeinly quesilon whether the airplane
of today 1a simpler and more ezsily operated than the brlloon of his time,
"The gentue of the invention should nct be considered to be on the same
plane as the skill of the teshniciar wh> hes mastered the netural sciences
and mathematics, and who can rs2lize the most poseidle efficlency of a
mechine, The Inventor achieves his succese by nwans of his oim soncepts.”
Such sttitudes as that the idee or eseencs of all inventicas orlginates
oolely within the socalleéd tochniczl ekills, ¢r thet the creaticns of in-
vention are gradual improvements cf feormer techniques, simply dc not coin-
clde wlth the facts. On weoy occeslons an invention 13 simply the result
of a clever idea, having its grounds within the "comon sense” <f the
inventor. Thus as cowmon sense, the "idese"” of the invantcr are at times

bad idess and lunmcies. Ve have come to cee thiz often In the history of
invention, .

Frobubly wier an inventor atternpta a jroblem he expands his imagination
e comtiderable axtent. Here he.sesms to transcend the cowmmon sepse of
the intelligent man, TYet his imepgination 1s never entirsly separated
from science snd techaclogy, so that vhils eveding the meshes of the thinking
of the evorage wan, hes integrates with subtle tins the bdasic idea of the
invenfion and the hard facts of practicadility. The werde of Tadahechi
Futard ya - "The wings had cnly a elight inelinaticn from the ground, end
meintaining thias engle...” -~ 1s such a binding tie. If thers were not
this single thrwad, his comcepticn would bo no conception et all, and
although {t could not te sald thai ho had resortad to drsems and fentecies,
1% would heve hnd no practical use, It ife the gonlus who disceovers this
e thread, spins 1t ont, pursues it freely and vigorcusly, and follows 1t
to actuality.

Since such 1s the matuwre of ‘nventicn, it is probably true that the
airplene o today could naver have been roslized through the effert of one
man alcne, DBecause the inventor weallzes this fact, ke recards his idesas
e#0 that they might find later use by others, Tet he probadbiy feare that
the one thread which he hur gresped wouvld not be selzed by the gsaersl
pudblic. Thus ke decomes inconsisient with his actual conception of hie
invention, and uses the phnese "iurrovement” which dastroys it. Comprouice,
the middle course between Inveniion ané iwmprovesmsnt waz the dilemma of that
pericd, yet, at tho same time, tThere was the comaon predicament of the mamy
inventcors who, whils belng vnrewvarded for thelr achisvemoris, were uneble
to perform the funotions of both ‘nventor and teshmcilan,

"It 1s st11} a questiom whether the whole effort will be successful
or not - that is, whether or not wawn will be able to travei-in the air
a8 well as he can on lend and cm weter. i the sccnomic thecrles of walve
ere frndamental logicsl principles which actuelly dv govern man's work,
then all ardistic oreativity, sll advyentu-crs »nterprise, and techmical
Inveniion i3 ruined.” There aro ey ceses whore the ‘mventore do nect
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contider the econcnic aspects of e techinicel improvement; indeed such
ocnsideratione ag how the invention will "benefit wmenkind,” or will

lead te the "frightful woerld" deecribed above, do not criginate within
the epirit of invention. In the :aistoxry of Japenese inwvention it is s
mtter of recoerd thet the budding of superior originelity in Tadahachi
Tutamiys was burled to cur grost loss as soon eg it wae yplucked, In
crider for tihere to be ripe frult of these oreetions, there must be the
rich soil of sclentific achievement and systematized sclentiflic teohnclogy.
At the same time however, 1t is necessnry that there be formed & national
and public awareress of sclence, Our country in partioular should becoms
conascicus of this,

It wvas in 1903, nine yeers after the report by Tadahaschi Futamiya,
that, the firet real flying machine eppesred, that 1, the first that
actually flew any disterce at all., As for calling it "flight” 1t was
herdly more than thet the vheels got off the gpround, but it was a preclous
event in that at lest the drenm of 20 long 8 time had beroms a reality,
But 1f it was a flight, it was no more; 1t was simple, snd crude. TYet
oven thocugh it wes simple and crude indeed, cme could hardly fail to resllze
the store that this extracrdinery invention promised to mankind,

The inventcrs were the Wright brothers, Orville and ¥Ilbur, and
they prcbebly never dresmed in vhat manner the satisfaction of their
siorie desire to fly wvould come within 2 hundred years tc affect the historw
of the world, After ell, aince they were inventora, they probably were
actielly little concerned with the matter, All that they santed was to
fulfil thelr dssire tc fly. Tha first flight 41id no more than finslly to
strivz the target, after so long 2 period of groping and inaquiry, Its
mincipal effect vae to glve clesr direectlion to the subseinent offort In
the fi1gld, ‘

The perscons present at the filght of the Wright brothere'! plane
witnoseed the event with their eyes glued to the ground. (Indeed in 1912,
vhen the eirplsne was firet oxhibited in our country, sveryons present
stared oniy at the ground o as not to interfere with the flight, Thie
i85 probably the wey it was et that firat time, toc.) with the first
flight 1% was demonstrated that the irvention of an airplsne had at last
been schioved by man., The flight of the right drothers’' plane waes, so
to speek, ths true birth of the airplans, for whatever attridutes of the
sirplene thet heve been developed since that time were contained in their
plene in ewbryonic form. That is, the flight had, naturelly, apsed and
altituie; yot the degree to vhick these factors were suppressed, and to
what eztent they would be developed, t was not possidble to imagine at
that tims,

Hawever, the two afcrementioned attributes began immedilate develor-
ment, A gpeed of U1 k.p.h. in 1906 becems five years later 133 k.p.h.
By 1920 1t waa 313 k.p.h, and in eight yeers mcre the 500 k.p.h., mark
vap broken, As for altitude, 155 meters in 1905 beceme 3,100 meters
in five ysare. In 10 years 1t was 7,850, in 1%, past 10,000 meters, In
conjunction with these, one might illustrate the extenelon of flight

distance.
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These two sitributer were alveady present when the rirplans made its
first Flight, or rether when 1is wheels firast left the ground. They were
only concesled within the ecrudc wake up of the plane, However, ons mist
also egay that in 1tg eulscquent developwsnt the alrplane has come {0 changs
in essence. Many have givon 1t 2 sscand dirth as & machine, One can 1lndeed
may that se compsred with the 1long and frultlese years vhich coastituted
the first stage in the development of the airplene the progress vas extremely
rapid within this second stege. The stepe in progress heve not alcwed,

The attrilmte of epeed will probably be refined still more, even to the limit

of human endurance. Perhape sn sirplane will appear thatwill completely exbaust
1ts mechanicel cepacities. Such ie the goal of the sscand stage. However,
through such development alome the sirplene can become at dbest a wachine

thai is simply extraordinarily refined.

2. Machines end spirit

and airplanes. Let us imagine for s mcment that there were & perfect
plane, a plene of caapletely ronlized capacities. Infieed, such an achieve-
ment would be a rroduct of wan'e highest intelligence; therefore, cne mat
consider mmen intelligoace eo fundsmental as techrical skill in the
construction of & plana, Often when we speak of pilots we refer to them
a8 "bird wen" or "eagles.” Such expressions are indeed largely syubolical
in natwre, yot it seems pcesibdle hers to consider thess symbolical terms
88 representatione of fact. In meny ways 1t 1s beneficlel to congider
the pilot as the king of eagles, '

Although fiying 1s s comparatively recent development, it hes been
long desired by memn. Yet until the first succassful flight gave direction
to the effort in the form of 2 plane, men hed not censidered flight of
another nature than the simple flight of birda, When cur ancestors thought
of flying it wes in terms of ths free and unrestiricted fllight of thelr
dreams and fentasios; yet the plans as we now lmow 1t affords us no such
flight. Mervover, even though an entirely nsw and revolutionary type of
machine wore constructed, it would stlill be unsble to afford us the un-
limited movement g0 easily concelved in the imaginaticen, All machines -
are nacessarily governed by scientific csusal laws., Having their origin
in nman ingermity, mochines are likely to hold the promise to spome of
independent and uritmited activity. Only by constant ewarerese of the
principle that mechines ore vigorously bound by natursl laws, cen this
new form of bdehavior be most zdequately realized. In gther words, BO
long a8 wo fly in a mechine we are wneble to becowe free, as we comnsider
ourselves to be free on the ground, or birds to be in the sgky., It 18
foolish indeed for wman o balleve that be can reslize a2ll his dreams by
the gradual comstrmuction of better machines. Such a dellef would be to
feel thet planea wouléd eventually resch 2 state where they would never
erash, Regardlees of the perfaction of the plene, there would be no "new
mankind."” Man would have scquired no innate power cr ablility, The crea-
tion of a new wachine has promised cnly to the sxtent that men can achieve
the most skiliful technique of menimpnlating 1%, Rather than the complete.
realization of man's dresn, £ machine represents oniy the schievement of
a pert of that dream through humen intelligence., As far ss the realization
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- of man's dresm to fly 1s concerned, the airplane u' clearly limited dbecause
of

it3 fcrm as a wmachine,

Needless to say, the Jcb of becoming & pilot is chiefly s matter of

becoming the akilled technicisn who, while bound by certain limitations,

knowe wall these limitatione, and who can meniprlate his mechine in apite
of them with maximm efficienoy. There must be »iglé fidelity to the natural
laws vhich gowvern the wachine,

fe with all other machines, there were criginally in the airplans
many sspects of ocatrol that demanded direct humen perticipation., That
is, thore was a grest mmber of non-mechanized and non-sutomatic functicons
agsocisted with piloting, The pilot of those days had to be extreuesly
skilled both in the opermticn of his hends end feet. Relying on his om
individuel sensations, he had to soatrol the plane by means of crude Judg-
mants of the inclination of the plans, i1te speed, and altitude, For this
rYeagon a great deal of effort was spent in attempting to develop the sense
recsption of the pilote to reseumble that of a bird, wheress it could have
been more prafitably directed towards more skillful wmechanical manipulation

of the plane.

However, the nature of the sirplane gredunslly became less that of &
tool 20d more that of a mechine. Such Is indeed the true rosd of progress.
Parallel with this the pilot's vegue perceptions grafually beceams more
specific, The decipicns af the pilet elovly changed from semsory to
resgsoned Judgmenta,

It 18 said that the present day airplane is etill in the proocess of
change. In front of the pilots' sest wany types of instruments snd geuges
have been arrenged. For the moet part these are designed to afford the
Pllot an adequate analytical survsy of the given condition of the airplene,
of the engine in partioular. This flinstrates the fect that = machine
cannot achieve capacity Performence unless the pilot can waintain & constant
check on potentisl trouble spots, Among these "gauges of control" are the
so-called "plloting gauges”. Thees sre the Instrumente which perfomm
msohenically the tasgks of humen sensation, o which indicate how reliably
the ectivity directed and plamned by the pilot 1s dbeing cerried out, For
exawpls, the compass and the altimoter are instruments vhich giva meohanicsl
expressicn t¢ humen sensations, Wherees the cmt.rol gouges" are expressions
of machines as machines "piloting gauges" do not have s direct reletion to
wachines in themselves, but merely sct as pex=eptors for the prosecutiom of
Inmen plans. The fact that these two kinds of instxuments are used by the
Pllot In conjunction even though they heve no direct mechanicel relation-
ahip, peints to the fact thet it iz wan that must make use of them, and
direct their integration, It further demonstrates the fact that the
airplane hes by no means reached 8 stage of complete autcemtization -- 1t
Probebly also indicstes that the airplane has not yet achieved its fullest
perfoction. Indeed perfect mechenizetion, that 1s, complete antomatizstion,
is tut coe pole in the development of the plane; at that alome; aviation
can never reach its ideal state. Yet though such is the goal for which we
etrive, it is tc be doudted whether 1t is of possible atteimment,
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If man is te fly at all, thero is no other course btut that he do so
by plane. Moreover, in order to fly a8 plane he must do so within the

. limits of the plane 28 a machine. Howover, es wen endsavors to achieve

his own broed plans he comes to "control" the plane in yet another sense

of the word. In this control le comes tc nse the machine, pexfected oly

to a certain degree, mersly ap ancther tocl towards furthering his obJootivaa.
Take for example the case of the alrplane used ss a military weapon.

This plannsd control mesrns firet that even though the development of
the sirplane is directed towerds perfection of the plsne, 1t will probabdbly
fall shert of any such complete sutcmetizstion. In the long run, the
fact that man devises mochanicel sctivity to serve his plans is probsbly
duo o sowe extent to the fact that he 1s in some:way unable to fulfill
those plans. As for the specific goals of humen plans only the most
@eneral of themse have been mechanicslly achieved, es for example, sypeed,
height, and distence, In order to achieve the varicus desires of man it
becomos necespary for him to have scme control over those aspects of hie
machines thet are not sutometized. Herein one can cbeerve the true intention
of mankind to make somewhat pure that he is eble to restrein or "comtral" to
a certaln degree any couplete automstization. By the sutcmatic natwre of
the wachine and the lmen pposs thet 1t serves, the form of the mechins
is determined. In the union ¢f those two factors one can differentiate
the varicus types of planss.

In this mammer, fighter planes, reconmnaissance planss, light and
hsavy bombers, and pessenger end transport plenes vere specialized. The
plans of the first £1ight wvas eiwmply the archetype; gradually the various
typens came tc be differontisted. On ons hand there was the development
of the eirplane towards automatization as a machine end on the other, there
contimed the gradusl diversificaticn of the humen plens for its use., In-
deed it has become now that one cen hardly zroup sll the different kinds
of planes under a common neme, However, complete automatization is never
achieved since the more diversified hummm interests become, the more it
must twrn to new wmechanical devices; and the more mechenical improvements
are devised, the more humen aspirations ocontimme to expand.

Thet 'is, when ons devises a perimife thet 1s perticularly good for
outting e rosst, it 1s evsn the better prepered to wound one's hand.
Similerly with the airplane: whileo 1t wasawated to satisfy e definite
humen desire to fly, it has teken, an occasion, the form of an instrument
that dovs not directly express that will., I% is this human "control" that
brings about such inconsietent applicaticm,

It 1s probably very natural that the alrplane should have bscome an
fmportant veapon of war so socn efter 1te invention. War 1s .after all the
moat violent expressicn of man's will, and it is often in time of wvar, whan
man 16 confronted with grest need, that wany new patierns of behavicr are
devised. Very quickly the airplane was employed as a weapcn, and took on
the capecities of an instrment of war. Indesd it has gone so fer that
varicus eub-types of wer planes heve been differentisted, some for gquick,

1.
'y
R

L i,
BrNLI T

Rk

A \
ey 3 e L
TS A

N _4»""""'
PRIV R e LA ¥

1,

PO

S T Joe ol e
T o L S R R,
. }:‘:;i\‘:p‘rw.ﬂ-{b "u;ﬂj:“wgﬂ%m“"?;a;&’ e MR s ¢

o *“r
e,



.3:{3,;‘ '{‘-—r{kz'}\"« .“' R ITA
ny 1 . -

ik

T L
1 v

Lt S

- e
wa

S g TR
o R " -

P .a-‘:l.i

P
Fol

&
¢ 1

gt
’

we  TEAT
.
o

AR R

i
LIS

[ERTRCREEECT R

light treneportation; some for long distance transportation; some to de
used as a veapon of heavy fire, or for ammnitions trensport - each ons
developing its particular characteristies.” ‘At first it was only the
natter 6f mounting a mechine gun on top ths fuselage, or of loading hombs
undes ‘thé pllots seat, to be thromn out at the appropriate time.

_ Certeinly, the mman applicaiiom of weapons of war is most vigarously
controlled by man; however, a8ince the first plane seemed to he the first
real sucoess toward so ilong a desire, man could not bring himeelf to 1limit
this machine In any way. HNaturally, plans for the construction of types
of planes for battle use that were at that time umooncelved, such am
fighters, bombers, and recomnaissance planos were kept secret by the
wilicariote. Then 1t beocewms clear that it was posasible to effect a certain
degres of militarization with the type of planes that had elready been
developed, without having to devise a new type of plane, Then once a
partisular use of the plans has bdecome established as a wethod of warfare,
& nav type of machine is borm, In this way wechanical veapons of war were
devaloped hefare there was any general desire for war,

Thus, even though the development of planes as war weapons can be
controlled as far as sutomatic mechanization is ccncerned, it is not
possible to restrein human will, The development of the airplane proceeds
in ssoordance with the balance that is maintained between the two faotors,
first to vhat extent the wmachine is a mechaniocal expression of hmmean vill,
and secord, to vhat extent the applicaticn of the machine is an expression
of human will, '

The balance between man 2nd wachine is reflected In the fighting power
that is due to spirit and in the Tighting power due to mechanical achieve-
ment, Both the oapacity of the plane as a2 machine end the form of the
Plans in 1tas application ere determined by the relative strength of these
factors. At the mxoper balance between these fastors, the true character
of national aviation is effectively expressed. But even more than the
achieveménts of a nation's solentific teshnology, the strength and temper
of the spirit of that nation determine the charecter of ite sviaticen.
Acoordingly, in arder to predict the future of the aviation of & comntry,
or to determine its probable direction of progress one mst first investigate
the spiritual chareoter of ite pecple. In whet way can Japanese aviation
express lteelf wmost fully as the aviation of the Jepanese peoplet How .
can this aviation become as great es poseible? Which charasterietios must
be nourished and which tewpered in order %o d¢ 80?7 There is no doubt that
such questicns are of fundamental impcoortance to the contemporaxy peychology
of national defense and the peyohclogy of avietion. It must be cur first
tagk then to attempt to understand the character of our naticnal spirit.

But after 2l1l, why do we have to heve plenes that fly still faster

and higher?! It is quite common for people to fesl that the airpleane is able

t0 go faot enough as 1t is, that the various improvements arise solsly from
the 1dle plamning of sercnautical engineers, and that it would have been
no partiounliar matter even if theso advances had not been mede. However,
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if actuel fighting breaks cut, the mcre the fever of wai* becomes intense -
the mere the elevation of the capecities of the airplans is spurred on;
and in turn, the demend for progress is urged on by the achlevement of
wore mechanicel ability. In this wey the spirit of a nation's people
beocmes more fully manifest, Ae the eirplenes of Japsn cantinue to expresas
the fighting spirit of the Japanese Pecple they becane more typically
Japanese machines, '

The long struggle for the invention of an airplane was indeed a crude
and misgnided process. It 1@ hoped that man will not have tc have again
such & pericd of trial and epeculation. However, it need not be considered
thet these experiences of the pest should be without profit to ue., The
firat phase of development led to the invention of the mechaniocal archetype
of the airplane. Its various mechanical ettribdutes which were st that
tims conocemled within have beaen so continucusly nourished and tempered by
humen planning thet now the plane 1s in a second phase of thet of mechanical
Inprovement, Howevsr, now indeed, 1t 18 possible to visualize yet a third
phage of progress; this lies within a true aviation of the Japansse peopls,
and 18 to be achieved by the megnification of the spirit of the Japanese
pecple and the wainterance of the west proper balence and harmony between
the two factcrs, man and machine.

That the Japaness 1s always confident of victory in batiles of swords
or small arms is due to the fact that these tcols have long been a part
cf the culture of hie people. We must forge for avietion e similar strong
bond of tredition., It mmst becoms a tool of the Japeanese people. YWe must
make it ocur art.
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TZE SKY AS AN EFYIROWEMENT

In order to understend the various psychological factors releted
to aviatlcn 1t is Pirst necesssry to hecora acquainted with the sky ss
en envirorment,

It is generally assumed in plloting a plene that cne 13 always able
1o perceive correctly such thinge ae bodily position and loeation, Yet
cne must reallze at the beginnizg that perceptions made on the basis of
cne’s purroundings in a plane are entirely different from those wade vwhen
standing on the top of e moamtain or a tall building in setual contect
with the ground.,

Of course, in attempting to consider the special cconditions of the
sky ae an enviromment ocne should not meglect such phyeical fectore as low
pressure, low temperature end acceleration, The significance of thewse
phyaical factors lies chiefly in the fect that they correspond in genersl
to phyeliclogical chenges within ths hodr., Yet precisely due to the fact
that they are physical factors, they can te experimentally remroduced on
the ground, and the probleme that arise conocerning them can be resolved
uy direct mechanical improvement of the plane. Recause the sclution of
the paychological problens reiated to these factors slso follows such
mechanical ifuprovement, I shall not attempt to include a discuseion of
these cordlitions here. PRether I shall try to limit myself to describing
the purely psychological factors related to flying, the conditioms whieh
bagically determine the speciasl clroumstances which follow frowm the fact
thet man ie in the sky., In other words, the firat thing I shall take
up will be the probiesm cf the paychological structure of the sky as en
anvironment., ' ’ .

In the Air and on the Ground

In nio way is 1% possible to consider that plloting & plane enables cpe
to be &8 "free a3 a dbird," as we like to say. A plene ie certeinly not
able to fly from one branch of 8 tree to encther at will the way s bdird
doos; Instesd 1t ie limited in 1ts £light %o going simply from the runway
of one airfleld to the rumwsy of enother. It 1s not possidle for the
plane to stop apd rest when 1t becomss tired, or to relasxr in 1ts flight;
it mst absolutely maintein ite speed above a certain point, if it wants
to fly at all., The reletive posltion of the parts of the plane is rigidly
flxed 30 thet it is even impossible for it to aseums en umnatural posture,
Therefore, 1t 1s nscessexy for the pilot to be constantly aware of Just
where it is he 1is flying, and in what direction he is turning, what engle
of inclination he is meintaining, ard at what speed he 13 advancing.  In
the lest analysis, the pilot is always tightly grappled to the esarth by
such restricticna. He 15 never able to free himself completely from the
ground or to experience any kind of freedom in & lltersl sense,
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However, it 1s extremsly common to find that when student pilota are
taken aloft for the first fow times and given e fow turmns in the plane,
they become completely unadle to deterwine in which direstion they feel
themselves t0 be turming, or at what speed they sre flying, or where they
are haaded, or at times, ewven their own body positiom. TIn this sltuatlion
they ere accurately criented omly within the narrow limits of the Immediate
saxroundings of their own sest., Thay fesl themselves to be in a 1ittle
world of their own, baving neither esst nox west, up nor -down,

Even atudent pllote who have euccessfully applied the directions of
their izstructors to the extent that they are gble to execute simple stunt
mAnesuUversy. have trouble in orienting themselves. Baving merely correctly
followed their instructions as to the proper mcvewmente of tholr hends end
foot, they are often entirely unaeble tc¢ vieualize in terma of relative
position sbove the ground, what kind of arc they have juat descibed, That
i8 to pay, the pilot mesters anly +he vizinity of hie own cockpi®, without
having any extensive mental control of his relaticomship to the sky as a
larger unit.

Thos 1t ie netural that for come time the student pllet will be to =
large extent uncomnsolous of the dirsection he is maintelning in fight, OFf
course, during this time 1t 18 of relatively little comsequence if the pllot
deacends & couple hundred feed in altituds or navigetes ons or two kilometors kA
in the wvrong direction. In view of this fact, in pilot training the stude:ts
are requlred to take enough altitude to begin with so that even with a
relatively rouch hend at the ccntrols thers is ampls room for a fresh siarv |
end correction should the need eriee, This kind of serlel enviromment whore
there ia a plenty of "safety altitude” 1is genmersally considered the mogt : -
edequate flyiog enviromrent, It is an snvironment in which it 1w ccm}m'ativuly e
eagy to fly sbout, and which i8 reletively cut off frou the earth. Uk

Aowever, man actually never has such carefree securlty in the egky.
At all events, the pilot has finally got to plant his feet solidly cn ths
ground again. When cne 18 faced with the problem of zan metual lending, the
Jjobe of being in the sir until e landing is finally coupleted, and oFf
flying about within s certain eafety sltitude ere entirely different. In
lending it is not poesible to incline even e litile b1t to the right or ‘
left, The Aifference in altitude of e degree, Indeed a half degree, or the

difference of just a 1ittle in the flying speed has the greatest influence L
upcen the success of the landing. The junctien between belng in the air with 3
a safaty sltitude and being on the ground is indeed sctuslly "1a the air", R
1f you mean by the phrape separaticn from the ground. Psychologicelly _ ‘N
speaking, however, these two situationz "in the 2ir" ure warkedly different L E
things, To the boginner, the tough and ugiy pext of the sky as sn environ-
went is chief'ly this stratum of the sky that is directly Joined teo the A
ground , . 1y

It 1p easential that the thres dimensions of the ground be strictly
tronaycsed jJusi ag they arw to this middle level. Afber considersble i
training in the actusl techniques of flyinz, the persyective of the grourd e
comes gradnslly to be tranaspeasd %c the sky that at cis timwe had apresrad
8o vegue and Pormlzen, The ssrlsl eorircoausnt comes $o be diffaventintald
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and o acquire a Cestalt. Thie can probably be compared for example with

the change in one's ability to find s plcture in a bock & second time,

after having already found it cnce before. This process 1s e sensory sdapta-
tiocn to a now, serisl envircmment, and ie generally refeivred to es agquiring
an "serliel perception” or the "feel of e flyer." (Fliegerisches Gefuhl - :
H. G, Gade.) It 13 only vhen this apprecistion is soquired that serial
Baneuvers - teke on m':puratqa meaning, and accurste navigation becomes possible,

A socond aspect of the enviromment of & flyer thet is peychologioszlly
4ifficult for the hegimning flyer arises when he 18 required to meke a turm
at very low eltitude. Thet 18, not that it 1s technically partiqulariy
difficult to make a bank without lowering the sltitude, dut It is jJust thet
while turning et a safety altitude he is often not awere of the fect that
he is losing altitude 1n doing so, Thus, even though a pilol 1s able to
tumm at high altitvdes, he may find himself unable to twrn successfully
at low altitunde.

After all, even when the trainee is high in the eky, {f "his feet
aren‘t on the ground,” he will not be able to becoms e guccesaful pilot.
I have already reforred quite a bit to "safety eltitude.” By safety altituds
I refer to the altitude in the viclinity of an air field that the traines is
Tequired to easume ae he quite literally cirsles the field. Naturally this
procedure ie adopted so that if eome disturbance happens to ocour to the
motor or fuselage, the ptudent can biring the plane to safaty by gliding.
Actually safety s2ltitude has the shaps of en inverted cons with the airport
at its spex. Accordingly, since the term does not refer in fact to altitude
as such at all, but rethsr to space, safety altitude should probably de
more accurately termed "ssfety zome.” However, eltitude 1tself does bacoms
a problem in such operatioma as stunt flylng and sansuvering. Moreovor,
if we consider the capacity of the engine snd humen altitude enduranoe,
1t becomes dangerocus to fly above a certein height. Thus it 18 clear that
altitude spproaches a practical limit as 1t incremses as well as when 1t
decreases to the vicinity of the ground,

Tha Perception of Movewent

The ohief problems that ere mat by students in piict treining concern
Just how they come to perceive by means cf thelr senses such things as
bodily poeition, diroction of flight, altitude, and apeed. The prcblem 1s
to determine whethsr or not the pilot's perception of these conditioms
correuponds ecourately with his sctual bodily poeition, direction of f1ight,
et cetera, and If 1t 1s found that there is no reliable correspondence
between them, to escertain how they can be made to correspond. When ve
are cn the ground and decide we shonld like to meke a movement in a certailn
direction, if we attempt to put cur foot cut in front of us, the foot actually
goes cut in front. When we extend cur hand to grasp an objsct in front of
us that we desire, the object is eagily gresped., Here we have no contra-
dicticn bPetween cur perception of mOvement and its wanifestation, and
somplately adequate locomotor adjustment is possidle., If on the other hand,
we found that when we had intended to extend our foot to the fremt, it
noved to the side, instead cr if cur hand made 8 grest sweeping movement
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. twrned at an angle of 45 ar 90 degrees? Wonld it feel ss if the body
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when we had thought to mske only a alight movemsnt, we would guite neturelly

any
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Take as 1llustietion of my polnt an exsmple familiar to all, V¥hen a
person of normal vision puts ca glssses which have a strong correction
for nearsightedness, or vhen he locks through a peir of binoculars the
wrong way, he has a grest desl of difficulty in descending steps. Again,
bacause the right and left directicns are inverted by the range finder of
a camere, many pecple find it difficult to rearrange the crganization of
their picture for a more artistic shot. And there are some of us who
f£ind that wve mat grope wost avkwardly when we set cne mirrce ageinst
enother to pluck an occesional gray hair from our head,
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It might be well to refer here to s pertinent experiment carried
out by & paychologist some time ego (Stratton, in the United States).
He wore for a long period of time e pair of glasses with the prisms adjusted
80 that everything seemsd to be upside down, Even though we in thie
country make a great dsal of bowing 8o that things frequently appear up-
side down in a deep obeisance, still, guch an experiment would be very
diffioult for us., Yet there is a great difforence betwesn merely lesrning
to adapt as rapidly as possible to an envircoment that at firat seews up-
gide dovm, end learning to disregerd visual iwpressions and aoting only
by the internal cues from movement,
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Sowever, what would happen if, for exemple, cms were riding In an
elsvator vhile vearing glesses with prisms such that everthing seemed

wore running sideways or slanted? That 1s, upon vhich sense channel do we
depend, vhich cne do we choose, vwhen ssnsations of movement and visual
perceptions are mutually contredictory? Meny ccnsiderations related to
this problem are presented in a repert of Dr. Seljl Oglhara entitled "A
study, concerning the perception of bodily movement (Jiko unde no chigaku
ni kanzuru {kkenkyu)", published in the 1936 iesue of Feychclogical -
Studies (Shinrigaku Kenkyu). For example, using echelons of prisms, ‘
Ogthara distorted the verticality of his subject's ewrroundings by 45, 90,
135, and 180 degrees. Ths subjects were moved verticelly in an elevator 3
wvith varying speeds of ascent and descent, For a detziled acoount of the -
results of this experiment I must refer you to the peper itself, however T
it is significant for our purposes to observe Oglhara's cenclusicn that Sa
the perception of movement is altered by changes in the relationship of
oneself to ths strmoture of his envircament. "In envircmmental comditicns
of uniform visual structure, percepticm of woticn 1s deterwmined dy dody
sensetions or by the mccelerastion given to the body, and in situstions i
where there are differential visusl sensatione, the perception of moticn

is determined by the visual ¢ues.” This conclusion is in line with later
comments in this book. ‘ Ca
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Some time ago the so-called "wirror drawing test” was devised ea a i
type of native ability test in the United States, and was even used in $:
this way within this ocountry. The task, In brief, is to draw & glven design .y
without watching one's hand, but by looking at the design by means of a P
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mirrer. The test can be quite eimwply set up withont specisl equipment.
Just such a mirror, pencil and paper as one wight have an hand doces gquite
vell, although it is best thet the mirror not be toco large., The mirror
18 inclined at an angle of around 43 degrees in front of the hand and a
design such ae Figure 1 is placed befare the hamd. Concesl the hand by
Placing something like a ball of paper in front of it. Then take a
pencll, and without locking directly at the hand or design, regerd omly
the lmage in the mirror and trace between the lines of the design without
touching the lines themselves,

If 2 relatively lerge pricm is svailadle 8 second intereating experi-
ment is possible. First drew a simple meze like the illustrated in Figure
2. (I have sald simple, but i1t doesn't matter, of courss, i1f 1t is wore
complicated), Then while locking through the prism, enter st the arrow
end drav 8 line by pencil to the dot iIn the center.

It most certainly behooves all thoss to try the esbove experimsnte
whe have not had this kind of experience before, or who think they can
do them without any trouble, or who are unable to undorstand the consequences
of ths sepereticn and conflict between movement and bodily sensations. I
suspect that whoever it be that ettempts them, hs will exert s great deal
of feollsh effort, Since his hend does not move the way he thinks it should
and the sensaticns of movement from his fingsrs indiocaete inappropriate
directions, he will come to realize that what he sees reflscted in his eyes
is probably scme form of snger. Normelly, our internal sensations of move-
ment, cur sense of equilidrium, and our visual perceptions are entirely
fused without conflict; but in flying they are of'ten seperate and antagonistic.
The peesibility of such conflict constitutes the essential significant
charaecteristic of the sky as a human enviromment,

Yarious Judgments and perceptions of thie kind that are not sources
of ccnfusion to man on the ground, strongly and fundsmentally influence
hmen behavicr in the air. For exsmpls, in avistion wve wake use of many
geuges to aid in cur jJudgments; but vhen these instrmente are contrediotory
to ths perceptions of the pilot, even though the gauge is functioming
verfectly, the pilot scmetimeas chooses to rely on his owm feelings and
accordingly makes errore in the operation of the plane, Indeed, thia .
situatiom 18 aften the direct cause of aviation acclidents.

From here, it is my plan to teke up the juigment of bodily poeition,
glddiness wvhen pulling cut, the problem of airsickness, end the Jjuigment
of direction and speed, I ehall attewpt to illustrate these phencwena
from experiences we have all had on the gromd, and to consider them from
a psychclogical point of view,

The Judgment of Bodily Position
As one of the moet striking phencmena assooiated with ths psychology
of flying I shall firet attempt to deal with the problem of the Judgment
af bodily position.

¥henever we chenge our position on the ground we are afforded cues as
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to the natwre of this change from three sensory socurces: changes within
the three semicircular canals inside the ear vhich mediate our sense of
oquilibrium; changes in the visual engle of inclination of extermal objects
as raflected in our eyes; and changes in the various internal kinsathetic
Teelings from all parts of the body. Neormelly sensations from these three
eourves are harmcniously integrated, snd they ensble us to make fairly
accurate judgments of changes in posture. It is generslly ccnsidered that
the Judgment of bdodily position is mediated by the ccfunctioning and
mtusl help of these three sensory sources, however smcng them the vieual
component is particularly effective.

Let us take an example to illustrate the role of viaion in jJudging
poature, Even though in the Army we of'ten speak of "freezing at & rigid
attention," if recording instruments ere attached to the head of a person
at attention and the amcunt of body tyemor 1a messured, one will invariedly
find there 18 trembling at least over an area of & squsre centimeter, If,
now, the sublect et "rigid"” attenticn is required to close hls eyes,
eliminating all wisual cues, the amount of tremor will be found to increase
a considerable extent, Experiments have shown that under these clroumstances
untrained perscns with normal semiciroular canale crdinarily have an area
of trembling of arcund 30 square centimetors!

Then to illustrate the functioning of other cues then vision In
waking posturel sd juetments, if cne sits with a heavy welght attached to
cne hand and foot, and then quickly tries to stend up stralght, he will
incliine sharpiy to the other direction., This maled justive response is
dus to the fact that the internal tensions from the perte of the body have
becowme discrflered, and there 1s abnormal representation of the verious
component hody sensations which should bs maintained in balance. In flying,
thees various raw materials for the judgment of posture are quita frequently
yresent with lmproper representsation.

The chief situation of this kind ia due to the relative lack of stimlas.
tion of the semicircular cenasls. When we meke a turn to the right or left
in a plene 1t is necessary for ue to "bank"” the plane to the inside, just
a8 vhen ¢n the ground while ruming in a race, we incline cur bdody towards
the axis of the turns we must meke. When wve twrn we meke the exis of
rotation smsller end the rate of epeed greater, snd thie leads us to incline
strongly to the inaside, This fact is probably eassily understood by those.
who are acquainted with the lews of centrifugal foroe. Nowadays, 1t ie
poassible to indicate whether or not an sirplane is executlng a benk correctly
by mesns of & roteticn indicator. Thie device is commonly called "the ball"
and mokes use of the principle of the water level. A steel ball 18 enclosed
within a fluld gauge, and {f a turn is being rroperly executed--1s mroperly
inclined to the inside in accordanse with the speed and radius of rotetion--
the ball will remein a2t the center of the level,

When "the ball", then, is et the center of the level in turuing, move-
ment of the lymph within the semicircular canels and verious internal
ressures from the parts of the body should indicete that the dbody is
inolined, jJust as the gauge, However, rotation cannct be sensed Ly means
of the semicircular cancls alons. Many psychologlsts have carried out
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experiments aleng this line, stadying the sense of egquilibdrlum by means

of aviatica and 3t the pame time investigeting the prcblems of sviation
related to the sense of equilibrium; T ghall spare you s detalled account
of their results, In hrief, however, 1t must be concluded that for correct
turning and looping the sensaticns from the semlcireular csnals and inter-
nal receptora are largely inadequate; in such situsticns the body feels
cnly that it is being forced downward,

Now even though the rotetion of the plane cannot be sensed by the
body vhen a correct turn is executed, the cutaide vorld is clearly sseen
by the eyes tc be inclined., Thet 1s to say thet in this situation the
senae of squilibrium and the visusl senss are severed and in conflict.
Everyons who is inexperienced in flylng is greatly struck vhen he encounters
thia phsnomenon, Suddenly he looks cut of the window end sees that the
water end land feetures of the horizon are inclined, He pees the surface
of a lake towering up as if it were a wall, without the water rumning out.
Boats srs st11l flceting on an inclined sea., It is almost as astounding
a thing to him as the miracles of Moses, to be utterly unable to understand
how he has lost his spatial perceptiom. ‘

Certain investigators have called the factor due to centrifugal Torce
the gravity factor (G-Faktor) and that due to visual stimmlation, the
slght faotor (§-Faktor), end these are imleed couvenient words to use,
Avintors ere utterly unable to judge their own bodily position by means
of the gravity factor alome. Anyway you lock at it, they must rely on
the sight factor. ESince these twe factors ere in harmony on the gound
the judgment of changes in bodily position there can be correctly made.
HEowever in flying, when one of these factors is suddenly lost, as happens
vhen the plane enters a cloud or mist bank and is plunged into darkness,
Judgment of the position of the body without the aid of mechanical instruments,
1s for practicel purposee impossidle, Moreover, with inadequate equilibrial
and visual perception, it 18 natural that even the menipulatory ad justmentas
of the plane control become wore di1fficult.

The facts pointed ocut sbove have been relatively easy to illustrate,
but there remain others that do not lend themselves to such reedy elucida-
tion, Such a phencmenon is the Ffact that the land on the horizon or the
surfece of the ocean give the impression of being sherply inclined only
ebove 2 certain altitude. Ordinarily this experience camot be had at
less then an altitude of three or four hundred weters (about a thousand
feet), Thus student pilote who at firet train largely et three cr four
hundred meters often do not encounter this unique experience until they
complete their sarly treining, If you ask student pllotas about the
existence of such an experience, there are weny who claim thet they have
not had $t. Truly, I believe that is amezing. -

When cne climbs above a certain altitude the sarth seems to becoms a
world entirely seperated from cmeself., As the round horizon spreads 1t-
eelf broadly before ome, its mountaine and rivers eppearing as shadows in
a minleture garden, certainly the flyer becomes a creature of the akies
thet enjays a veritadle bird's aye view of the eerth. In this situatien
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with the pilot standing as it were opposite the earth and being separated
from the earth, it is relatively easy to incline the earth at any angle
one chooses, O(n the other hand, wvhen the altitude is below three or

four hundred meters, the surface of ths earth ccuprises the major portion
of the field of vision, Since this seems neerly the same as when we
actually move on the earth, one sesms to remain himself a part of the
ground enviroment. The rice paddies, the fields, the forests and houses,
are presented to the eye with only a slight change from that to vhich we
are normelly sccustcmed on the earth, For this reason the unique experl-
ence of Inclination does norb oqzur, .

Thus, the difference in the altitudes st which this illusion will
ariss depends upcn the characteristics of the earth's surface in the
viemal field., We should expesct then, thet it would be relatively easier
to err in the judgment of bodily position in those situations where the
surtace of the earth in the visuel field is largely hcmogenecus, such as
ths surface of the ocean, or of & desert, or even when the altitude ie
oocmparatively low but the ground is cbacured by wmist or fog., Moreover
in those situations where the plane is approaching a swrface that is
already sloped and is, say, covered with sand, and then a banking mekes
this surface seem inolined, cne can heve an illusion whereby he feels
himself drawn to the sloped surface, since the relationship between
himself and the slope is wisjudged and the angle of inclinaticn of the
slope seeme smaller than 1t actually ia.

Ths ranges of altitude at which the earth seems to beccme a separste
vorld m:at never, however, be confused with the safety altitude to which
ve have made earlier reference. The former is determined sclely by visual
sensations; the latter distingnishes that rangs of altitude in which it
is possidble to have & feeling of eafety, 28 deteruined by the mechanical

propertisa of the plane,
Alrsicimess (Part One)

The sensation I have just described of seeing that everything appears
to be turned over inspite of the fact that one has not perceived a changse
in bodily poeition is probably very cloeely related to the sxperience of
glddinese. We shall next attempt to conslder vhat is knownras-glddiness,

air and semsickness, or vertigo, Irom the point of view of the psychologlst,

In physiolegy texts the following simple exporiment is suggested for
producing a good example of the eemsation of giddiness, Stand in fromt

of a lerge mirrcr and fixate for a period the image of your surrcundings --

the oeliling, the wall, or the sliding door -- Inside the wirrcr., Then If
the engle of inclination of the wirror ia suddenly changed without notice,
e alight sensation of glddiness will be felt, Obvicusly a simple explena-
tion of the caunse of this glddinsss based solely on the functioning or
the semicircular cenals cannot be given in this cage.

~ Certainly here we can bring the grevity faotcr and sight factor
discussed above into play with body tonus. When an object is fixated for
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a time through a wmirror inclined at a partioular angle, it can be ccnaidered
thet a characteristio tomus or tension pattern is set up in the body which
corresponde to the sight factar. Now when the angle of inclinatien of the
mirror is suddenly changsd, & conflict between the visual sensations and
the perticular state of body tonus is dbrought about, due to the faot that
the body tonne is unebls to change as rapidly as the visual sensatioms,
Then the giddiness cen be occnsidered as the result of this comflict., Such
vays of thinking that merely involve an abstract seperation of cur sense
of equilidrium or body tomus, or which consider only the function of
specific physicel organs, are utterly unsble to explain sdequately the
concrete faots. One muet not forget that such facts sascciated with the
Judgment of bodily position are first explained cnly when body functioning
is conaldered together with envircomontel occnditions recelved by the wisual
sense department., In other worda, in order to arrive at a correct judgment
concerning bedily peosition it is generslly neceasary that all the opereting
factors be ccmbined togethesr without oconflict.

The faot that our state of bodily tension is markedly influenced by
data received through the visuzl sense 1s reedily illustrated by common
experisnce. For exemples, when wetching a high- hmping exahtbition the
ppectators themselves will often raipe s foot at the jump, or throw their
hea? to cne 8lde az they follow ths jumper. Children the=t have {0 cbserve
the dental exsmination of others, often oper their mouthe with an "esh” at
the sppropriste time, cbserving the desp cheleance of an adult companiom,
they frequently meke slight bowing motions themselves. Xven we adults are
dravn in & bit by en expressive story, and wry our faces with the narratoer.
Even the infectious transmission of a yawn might have 1ts origin in this
mi

When the surrounding ciroumstances sre made emotional, this tendency
tc empethy 18 even stronger. VWhen s fan watches a soccer game, and the .
ball approaches the goal of the supported tesm, he repeats anxiocusly to
himself "Don't go In! Dom't go in!" Seeing the ball in the air, he rises
to his feet. The player making the kick crocks his body in the desired
directiom, By no means are those exsmples cnly foclish exaggerations,
Due %o the fact that the enviromment with which we come into contact is
made up of a structure of such forces, it is impossible to seperate out
ocupletely from them the functions of the body.

Giddiness can alsc be produced by the irrigation of the imner sar
with warm wvater, In such cases there 1s prcbably very little influence
by the sight factor. The fundamental couse of gliddineas Is normally a
compound situstion vhere such stimmlation of the organs of equilibrium
and sensationg of 2 visuel socurce as described in the wirror experiment
above are mutually operative, For the same reasons it is eesy to produce
glddiness when one hes no definite point of visuml fixatiom., In suoch a
situation, the body torms is relatively unstable since there is no fixed
visual point of regard, For exsmple, if cne rises to a slight eminence.
in & wide and open area, and looks up so that the whole visusl field is
eupty space, s marked sinking sensation and & feeling of shaky knees will
be produced, This glddy condition arises due to the fact that since
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there 18 no definite point of visual fixation, the body tonus fails to

become set at a particular stste of tensicn, Tt follows from this that

1t would be normelly quite difficult tc jJudge acourately the position

of "directly up.” There are wany i{llustrations of this fact. In receiving
the report of en air raid by eneny. planes, nearly all the eye witneasea

Trom variocus sections of the city claim that the enemy craft passed directly
over their house. Ons should herdly expect the enemy to circle so assidously,
Again, vhen-bcubs are seen to be scattered over a large area, nearly every-
cne thinks they are simed to drop right on top ¢f him, Vvhen leaflete are
dropped from an airplane, even until they come quite nsar, it seems to all .

below that they will fell in their own front yard. Certainly this inacouracy = .

18 due to the fact that the sky hes no distinct visual structure. Because
the visuel factor camnot be definitely relied upon, the factor of body
tonus 1a confused and leads to giddiness., ’

Evidence that cur ayes affcord extremsly wnreliable perceptual informa-
tion can de socught in many scurces. There is the lovely poem by Shimagl
Akehiko:

The clouds change so eoftly--

One even begins to think the mountain is moving.
Agalin one has seen the moon come out from behind a cloud, Indeed, it 1s the
clouds that are moving, but one feels also that the moon is woving in the
opposite direction to the clouds. Thie illuelion is more etriking if the
clouds take up an umisuslly large aréa. £ esltuwation very similar to this
can be experimentally produced by seating one in 2 completely darkensd
room end moving a luminocus point slowly befere the eyes. The subject -senses
that it is his own body that is moving.

811 eof the above 1llustraticns afford corrcborating evidence of the
fact that there can be a conflicting relstionship between body movementa
and visual sensations; they further show that body wmovement and tonms is -
influenced by the vipual percepticns to a fairly large degrea. In thie
manner, if there seems to be visual movement alone without ecoompenying
body mensatione of thie movement, and aslso if the reverse condition obtains
in which a body change 1s perceived without the acocmpanying vieual signs,
conflict and strain arlses between these two factors that lead easily to
glddinesa. Thus cne 18 led to conclude that there might be various other
indlvidual phencmena contained within the overall pattern of giddiness,
We shall come to find a close effinity between this condition end such

things as peasiokness and the delusaicn of losing cne's way of which I
shall! apesk later.

Many pereons become secsick on a large steamer that are not in the
least so affected vhen in a small boet. Similarly there are those that
get alreick vhile riding in a large passenger plans, yet who are rarely
80 in a smell craft with their faces exposed to ths eir. Iet us attempt
to consider why thie is so.

It w11l not be surprising to find the explsnation to lie in the
seperation of the bodily motion factor and the visual factor, am we have
before. When a shiP is pitching ard toseing 1t is best to lock at the
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thermometer that is henging on the wall, or at the electric light fixture
that 1s ewinging with the boat. Everycne indeed realizes that the move-
ment of such articles 18 a gauge of the ships rocking, but .they ere inclined
to belleve that without actuslly feeling the rocking of the boet directly,
it ie the locking at these sweying cbjects that leads to their sickness.
Neodless %o say the very ocpposite 1e the case. We must recall to =ind
here vhat we have 2Ald earlier about the fact that the horlzon does not
take on the 1llusion of being inclined to the side in planes delow a
certain altitude. Inside the staterocom of the modern paseengsr liner ve
find curselves in precisely the zeme surroundings as when we are in the
average house, We see the horlzontal lintel, and the cabinet and desk
Just as they appear to us everyday. Our visual percepticns are again
limited to thie envircmment, and there is no other standard present with
vhich to compere them. Thua when we feel by our internsl sensations that
cur body 1s rocking, yet see no signs cof movewent in cur visual surrcundings,
wo have again a separation of bodily and visual perceptions that leads to
sespickness. In a small boat, however, where we are in the open and can
Bes the curved gunwales and bow of the boet we are in, it beccmes possible
for us to use the open surface of the water m2a s stendard for orienting
our visual perceptiomns. We are not likely to get seasick in such cases
since if we fesl motion by our bodily senses there is no contrediction

by the viesual impressicns that we take directly from the surface of the
water,

The situastion ig almost the seme in riding in en afrplane, As one
makes his way towards the exit after having landed in a passenger planse,
he is apt to feel ae if he is descending 2 steep hill, because the passege-
“way 1s sloped so shaerply to the reer. In fact, the inside aepect of the
Plane 1s entirely cut off from the cutaide so0 that this feeling is influenced
. by impressione from inside the plane, and not from a coneideration of the
fact that the tail of the plane is actually lowered. Then vhen the passenger
has alighted from the plane, and seee another plane on the field, he is apt
to be surpriaed that the inclination of the plene wvas so great,

A similar experience is familier to all from riding in a Jim'lkishn
that has 1ts four walls enclosed by a hood. Not being abls to come into
adequate contact with the cutside surrcundings by the smsll cellulold
vindows in the front and -&idee, the passenger rides In a narrow, restrioted
enviromment.. In such 2 gitustlon when the carriage shaft 18 raised or
lovered, thes scccmpenying changea in body position are apt to feel strenge
or bizerre, since the visual surroundings change sc slightly.

Such phenomena have besn experimentally demomstrated. Althomgh it
hae not been used in Japen, the so-celled "Witches Swing" (Hexenschaucher)
has been smployed in various foreign countriea, This device conasista of
8 square box largs enough to contain a men aa subject. The box is supported
on a rotating central axis., Once the subjeot is inside, the box is rotated
in a manner unknown to the subjeoct who is then required, at a given inclina-
tlen, to indicate what he belleves to be objective, vertical and horizontal
directions, Together with the oonclusion that the direction that is sub-
‘Jeotively judged to be veriical is markedly influenced bty the degree of
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inclinetion of the box, it was observed that the results were affected
by whather the interior of the box wore unfigured or vhether various
circular drewings vere made on the inner surface. It goes withcut saying
that in the latter eitustions the judgments were more greatly distorted.

For a more detsiled discussion of this subject I refer the reader

" %o H, Kleint's Uber die Wahrnelmung,

Thus we are able to canclude that ss far as the judgment cf position
is concerned, the sensory cues from the semicircular cenals are extiremsly
ineffective, Indeged at times it cen be said that they becowme s hindrance
as wvhen they are in conPliot with visusl perceptions and lesd to glddiness
and uaniolmau.

Then let us take up another matter closely related to glddiness. Thie
1s the common experience of being a bit wobbly at the knses the first few
steps on land after a ride in a boet or upon alighting from a long train
trip. In this situation one is not so week at the knses that he actually
bobe up and down on the purface of the ground; but the relationship between
his body end the ground is such thet it certainly feels as if the ground
itself were rocking, If this condition could be expsrimentally reprodiced
a8 fairly interesting problem would lend itself to study. The following
1ittle experiment offers evidence of this.

We can make use of the mirror drewing test apparatus mentiomed eerlier.

Have the subject work at his task for some timwe--withcut kibitzers! When
a2 person sets himself to trace the design of the ptar reflscted in the
mirror, he is not likely toc learn the technique by theoretlically reasoning
the prodlem ocut or by figuring, for exsmple, that "since the reflected
image 18 the reverse of the real situstion, it is logical for me to uwove
ny hand this way when I feel I should go that wey,” Instead the subject
moekly lesrns the new habit by 2 slow trial snd errcr adjuetment to the
image 88 he sees 1t reflected. After a bit of prectice he finds that he
is meking progress,

The polnt that i1s of intereat to us, however, lies in the process
af'ter the practice. When the subject hes become quite proficient in the
wirror draving, have him immedistely attempt to write 2 line of characters
on ordinary paper. In this situation he will intend to write from up to
down in the noymal fashion, but wvhen he ccumes to try to write, he will
feel a strong resistance to the norwal habit, and will probsbly heve the
urgs to write from the bottem to the top, I have not personally investi-
gated the degree to whioh this reasistance is effected by various factors,
for example whether there 18 & significent difference when e small wirror
1s used ingtead of a large cme, dut I feel certain that this impulse to
move the hend in an opposite direction from thet intended 1s a very real
consequence of such training in mirror drawing.

In other words, if sensory-motor responce cheins beoome temperarily

_linked together in an unusuel wey, then this 8tate of association becomes

natural, sc that if the former original condition is brought abeut, 1t will
thgn Beem urmatural, Following this “ine of reaacning, vhen we sre on
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board ship for a long period of time, cur sense of squilibrium and visusl
sensations come to form a nev type of unicr (the situstion is provadbly
mich the same on bdoerd trsin), If this union bacomes fixed beyond =
certain extent, then when we return tc what wes the natural relationship
on the ground, we feel that the surface of the ground is rocking, or that
our bodies have sinking sensations. In this particular case, the fact
that cne doss not feel that the ground {s einking, but rather that it is
his body that 1a heving sinking senseticna (or st least such has alweys
been my experience), is probably due to cur strong previous personal
experience that the ground Just doee net gink. Perhsaps also ve run inte
typea here: ome type thet satisfactorily fixes the body eguilibrium
gensations, compensating by weans of the visual sensations; and one type
that effects the stabilization of their visusl perceptions at the cost
of thelr sense of bedy equilibrium. However, since this phenomencn of
¢lddiness following riding in a train or boat ocours even vhen the eyes
erc kept closed, it cammot simply be caused only by the union and conflict
of visual and equilibrial factors; pro'bably other purely physioal factors
or motor patterns are in opsration,
I

mer, armmy we lock at 1t the dimensicnal structure of our
perceptual fleld, or vhether we percelve things as up or dosm, im a compars-
tive fluctuating thing., Yven 1f one wears the Stratton glasses mentioned
earlisr (the cnee that make things lock upeide dcwm) for a period of time, -
things come to seem perfectly ncrmal again. Then vhen we rewcve the glasses
gfter this tlme, Juat as In the case of the mirror drswing test, the sltua-
tion becomee as confusing to the subject as when he first put the glasoes
m, Indeed as far as the image of extewnal cbjects reflected on cur retins
1a concerned, 1t is normally reflected upside down., However, it is also
posaible that the actual vertical shape as reflected on the retina hes
no direct relaticnship to our experience of the vertiocality of an objJeot.
Such problems have come to Be the source of wmush discuesion in the most
recent psychological journals, end again since it concerns more speciallzed
flelds, wve shall not go intc the matter in more detall.

There would be little purpose in relating here all the ways in which
the mirror draving test has been used in the pest, dut if we study carefully
and critically the mechanisme involved in this test we may be able to deduce
vhather 1t involves essentially motor or visual factors, However, as to
vhich is wmore suitable toc the needs of the pllot it 13 impoeaible forr me Lo

uy at present,

Alrsickness (Cont.)

Yot there still remsin other interssting but difficuit problems that
are closely related to the toplic of glddiness., We have the fact that when
one ie himself at the comtrole of the plane he is not likely to Become air-
8ick, yet in the same plane if one 18 e pessenger with another person at
the contrels he will often find that he -1s apt to become & little airsick,
Then also we have yet to suggest possible counter measures that can be
taken to prevent the oceurence of sirgicknesa,

The renowned war hero Me jor General EKato happens to be an acquaintance
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of mine, and 1t is needless for me to add here that he is a fighter pilot
of some genius. HNevertheless, he has remerked to me that when he travels

from time to time by pessenger plane when on offiolsl business, he often

beccomes to his embarrassmsnt extremely eireick. Of oocurse, as I have said
before there seema to be a difference in the rate of ocourence of sirsick-
ness for fighter planes and passenger planes, but I feel that even more
impartant ie the fact of whether cneself 1a at the controls of the plane
or not,

It of'ten happens in connection with the selsotion of air force
peraonnel that whether or not the sppliceant is sudbjeot to attackes of
seaslokness is investigated, It ceems ulmost common sense %0 reapon that
those men who becoms seasick should be rejected far air service. Yet the
fact remeins that even smong the most supericr pllots and air crewvmen
there are meny who cften get seasick on board ship. Then if it be remarked
that the above situation 1s explained by the faot that a boat and an air-
plane are different things, one is unadble to point out in what significant
way they are different. Then it is cften observed that on board ship the
helmsman and other members of the crew do not deccme seasick. It appears
that a sense of responsibvility and perhaps other wmental forces infinence
the onset of seasicimess, but just why that should be sc 1s quite difficult
to explein. For wy part, T am quick to recognize the existence of such
factors that are diffioult tc explain, end T do not think for a moment
that I em satisfactorily dealing with any of them,

It seems we should inveatigste just vhen this eirsickness of being a
Passenger is woat readily aroused, The plane climbs high in the sky and
the pilot turns back to hig pessenger and says, now we are going to circle.
Then he begins his oiroling. At this point the passenger finda he does
not becomwe elrsick, Ko metter how meny, or how wobbly, the turns are that
the pilct mekes, the rider doea not feel airsick or nauseated., However,
if suddenly and without notice the pilot changss from his sircular flight
to a atreight lime cocurse, or if, having made up to that time consiatent
circling to the right, the pilot suddenly begine to circle to the left,
the passenger then feels a pushing sensation in his cheat., TYet egnin if
the pilot notifies the cbserver cf the above changes in direotion before

sotually executing them, the cbasrver will rarely be affacted. An important

point, then, in the difference between the cccurance of airsickness of the
Passenger end the perscn at the contraols, is the matter of kmowing bdefcre-
hand changes in movement that are to come. Whereas the pilot 1s abdble to
weke direct use of all his percepticns ss to his own situation in the air,
the passenger inside the cadin who sees only his immediete surroundings
mist often enccunter 2 separaticn of the visuel and equilibrial faotors
mentioned previcusly,

If, on the other hand, the pessenger is able to know the plans of
the pilct, by sush simple statementa as, now I'm going to ohange wmy
direction of circling, then the pessonger adjuats easily to the new change,
and he makes anticipstory changec in bis state of bodily mreperstiom, If
the body is alerted not tc be off guard {and indeed the panssengers feelings
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of sickness resemble those of being caught off guard) then we can, for
example, prevent the contents of the stomach from etriking against an
unsuspecting stomach wall,

Rormally, the pilot at the controls is edble to afford himeelf such
bodily preperation. However we even find that the pilot who is himself
et the controls becomes somewhat sirsick when Jerred unexpectedly by a
bad sir pocket.

If our preceding enalyeis has been correct, we should expeot to be
able to deducs from it effective counter-messures against sirsickness,
Of course, many wedicinal drugs have besn prepared to alleviate travel
sickness, but it 1s not our purpose here to consider their physioclogical
oeffect. Since we have considered glddiness from the standpoint of
psyochology, 1t is only naturaul that we propose its psychological counter-
remady alsc, Ae for myself, I have a method that I have effectively
used up till now, even though it has been applied chiefly on board ship.
Whenever the boet begine to rock, regardless of the size of the boat, I -

. 8ay to wyself, everything that is rocking is making itself rock, and wvhen
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the phip rolls to the right, I stand on my right leg, and vhen she rolls
to the left, I stand oo my left leg. This plan has had consplcvous results
indeed: after having devised this scheme, I cams to bealmost glued to the
table in the nearly empty dining room :of the ship. At any rate, simply
staying inside and staring at the walls of the statercom should indeed
make one very sick. It might well be that the resson the ship's orew is
not more often mede sick by the.rolling is because in walking about the
8hip in the performance of their duties, they are able to look at the
dieturbed-surface of the water.. It looks as if they come to assume some
sort of attitude in vhich they gauge the smount of rocking by looking

at the murface of the wvater. ESimilarly when we are sziling in a small,
open boat we are exposed to the appesrance of the water, and the effect
of the boat In restricting our sight factar is removed,

It 18 always & little bit uncomfartable to branch off into a narrow,
bumpy, ccuntry roed, but 1f cne happens to be riding in a conveyance with
vhich one is not familiar, it 18 quite easy to bescms a little dizey.

This does not necessarlly mean that the conveyance itself is in poor
conditicn; for exemple, if the chauffeurthat cns regularly uses happens

to be off for the afternoon, and it is necessary to be driven by an
unfamilierchauffeur, even though the trip is not long encugh to result in
actusl dizziness, one is likely to feel more tired after the ride than
ususl, When the sutomobile 1s driven by achauffewr wvho is acoustomed to
his passenger, he comes to avold cextain apeciel situations vhich seem

to be sources of annayance far the pessenger. The driver comes to acquire
a knack for avoiding these trouble epocts. Moreover in the bhusiness of
keeping to the left side of the rcad, or in situations vhere 1t 1s 8 tight
squeeze to pass another car, all 4rivers have their owm individual plan

of approach, In the case of the sutomchbile driven Dy achauffeur to whom
one is accustomed, it is relatively easy to anticipate in advance the wove-
mente of the car so that it is poesible to make bodily preperstion, and
one quickly edjusts to the nev situation. I believe this is the reascn
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vhy we do not get tired vhen ve are driven by someone with vhose driving
ve are femiliar, On the other hand, to trevel in a wvehicle vhose driver
either 1s unakilled or vho has driving hadits that are unfamiliar, is
‘ extremely tiring. When we are riding in a car ve are constantly meeting
situations of some possible dangsr. When we pretty ocntinnally find our-
gelves saying, nowr he ought to turn this way, or, now watch out for that
over there, the situations that ¢onfront us take on en emoticnel gignifi-
cance, and ve who are riding in the automobils under such conditicnms feel
streined and tense as if we ourselves were driving the car, When we think
wve are ready to make a turn, we bend our bedies in the eppropriate directiom.
Hovrever at yet other times when we do not heve such bodily preparation, the
car makes unexpected movements, To cite my own experisnce in these cases,
it is not a matter of merely becoming tired, but moere than that, I find it

is apt to leed to marked flatulence, stomach-sohe, and after that, ‘di_arrhoea.

It 1s of'ten the case that air ferce perscmel vho have duty ineide
the plene, but who do not themselves actuelly pilot the plane end whe do
not have a chance to lock cutside cnce they are:.in the plane, complain
of airsickness the early part of their flight treining., In time, however,
they come to get mocustomed to the characteristic movemente of thair plane,
It ia 1mpessidle to make a hasty Judgment es to whether this process of
becoming used to the characteristic movemente of the means of trenspor-
taticn 15 & matter of coming to ecquire an aprropriste mental ettitude
tovards the movement, or of increasing the amount of bodily resistance,
or of developing a relative adaptatiom to the movewment, dut cne must
certainly feel that it involves some kind of adeptation to movement, or
the acquisition of 8 wmental set, such as I have jJust stated.

Ry the way, I should like to make & further comment thet is scmevhst
related to this point. It iz generally claimed that the mode of transpor-
tation that gives rise to the grostest degree of trevel eicknesme 1o the
wmocred ballocn., The feeling of giddiness is sppecislly intensified when
there 13 8 cleer sky and e stiff breeze., On days of high vind the mooring
line 18 stretched ocut taut, .and the balloon. revolves in & oiroular orbit
vith the line as radius; vhon the bresze 18 less the balloon sways up and
dovn with turdulent movements. Indesd there 18 no clear point for visusl
fization, with the vioual field taken up by the large gae sack and the
hazy aky.. The situation is even werse om cloudless days. Just as in the
cape vhere cne feels weak at the knees on loocking into the sky on top of
an incline, so0 here in a balloon floating in the afr there 1s no fixed
visual point by which to judge the mcvement.,

1 perscnally have never had the experience of .riding in a balloecn,
but 1t 18 gaid that the sensatioms are more intense than those felt when
one 18 suddenly sucked down by an air pocket in an airplene, For those
vho have not had this experience in an airplane, I wight add thet thias
Teeling of glddiness we were Just discuasing is probedly very simllar to
'ttha;p::nnticn produced vhen the rapld descent of en elevator 1s suddenly
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Sensing Direction

In our discussicn of the Judgment of bodily position we tried to
consider & few of the speclal perceptusl prodlems that are related to
aviation; it will be my endeavor here to take up in a somevhat c¢cmparadle
manner the determination of directiom,

I believs I have already pointed out the fact that after caw ar two
turns sre mede by a plane, inexperienced passengers within the plans dbecome
Immediately unable to hold the vaguest conception of the direction in which
they are flying.

The irratiomality involved in an erroeous perception of direction
most certainly lies in some sphere of canflict between an individual's
own reasoning end his bodily sensations., We are often quite apt to be un-
avare of the role the perception of direction plays In our everyday life,
and 1t 18 likely to be cur first impression here that the problems related
to percelving direction ere of perhsps isclated interest to aviation., 3But
it 1s undoubtadly trus that without such awarensss of direoticn es we
waintain in daily living, we would find ocurselves umable to function properly -
at 8ll, . It 1s 1mpossidle to sever and cut off entirely the awareness of
direction from cur normal activity. When the impressicns concerning direction
afforded by ocur five human senses are harmoniocusly uwnified with the externsl
motivating forces from our environment, we have adequate and norwmal spatial
evareness in ocux activity. This, of scourse, is very aimilar to what
wes eaid in the second sectiom of thie chapter concerning the jJudgment of
bodily position,

At this present mcument, as I am et vork on this manuacript, I am
cenpcious of the fact that I am turned feolng oy desk. The desk is in
front of me, my book case is to my left, and the sliding docr to wy study

_1s on the right. There is nothing remerkable in the fact that I feel that

I ap in the center of the room soince I em at the wmoment perfectly eware

of the spatial relations of my surromdings., Then it is posaibdle for me

to expand this swarensss: my present position inslde the house as a whole

i3 olear to me. Thia 18 to say, I am able to point.out almost withont
errcr the location of the entrance hall and the kitchen from where I am
sltting. Mersover, I oan also point cut relatively accurately the directien
cf the train statlon or the seashore nparby. .

However, if I vere required to give the direction of Tokyc, vhich is
arw.nd 50 kllometers distant and to vhioh T commute._ to.work. sech day, --

it 1s inconcelvedle that I should point in a direction opposite to the
carreot ons; yet even so wy locelization has now become fairly vague., If

I mst give the direstion of Herdin, Manchurie, to wvhich place I have
recently been, it would be of rethsr dubious scourscy. And es far as the
direction of the Ccrel Sea vhare my: brother was killed in battle is concerned,
I sm extremely uncertain. However, peychologioally it can be said that I
know where I am, even thongh the enviromsental renge of falrly accurste
spatial localizetion is somevhat narrow. In such a state we are adle to

live relatively easily and without a great deal of comfusing uncertalinty
as to direction.
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David Eatz in his renownsd bock Animals and Men states that the
remarkable ability of such creatures as the dog and pigeon to find their
way hooe again is due to a keen awerenees of the spetiality of their
surroundings. When man travels it sesms guite naturel that he shouwld
often mistake the direction of hig starting plece since he follows roundae
bout and crocked roads, and has his mind cccupled with other things. But
if we wore able to forge right ahead and not be bound to roads, it might
be that we should find theti our awarensss of the way home is not inferior
to the famed howing sense of the plgeon, It is true that we have a sense
of directicn -- are avare of the spetial nature of owr surrcundings -- to
the greatest extent when we are in such areas a¢ the home and town wherein
we move freely and wvithout effort. Buch i{s owr netural enviromment, Then
as for the remariable homing sense of pigecns, I wender if they have
asotuelly attained more than a broeder range of enviromment, If such 1s
the nature of the sense of directicn, it is scmething that we always have
with us, and ve are thus not apt to be clearly avare of 1t.

In order to understand more cleerly this sense of directiom, then,,
wo should probably Tind it efficaciocus to bring to mind those experiences
in which it i{s loat, We ghall find Introspection profitable in o‘bsorving
how our activity i1s affected in such situetioms. .

Let ue iwmagine the reader is riding on a subway. You alight at your
destination and asocent to the ground level by means of the subwey exit,
You ere in suwrroundings with which you are already familiar; you arve in,
say, a section of towm to wvhich yon have ocme some ten times previocusly.
The store to vhich you intend to go is loceted on an alley which enters
to the left of a large building in front of you., You sotually look at
the large building, and wvithout thinking turn and walk in the direction
of the building, But suddenly it feels ertremely mmatural, "Thecretically"™
you realize that you are advancing in the correct direction, yet you feel
e ostrong resistance to doing it actually. Here then, we have s situation
where one's evarensss of espatial direction hes fallen off frowm hie visual
envrircoment. At least, the two are in disagreement.

Teke ancther situntion. You arrive st e sectieom of town that 1s
coapletely nev to you. In transacting your business you walk up the street
a ways, conclude youwr business, circle about and return to the staticn
Platform preperatcry to boarding the trein homs., You lock in cne direction
up the tracke and wonder when the trzin will arrive, Then from the cpposite
direction a trein comes thundering in. And even thoughithe train ie
announced over the loudspeaker, and the sign board ccxresponds with the
arrival anncuncement and 1t le the right time for the return trein, you
atill feel that this 1s the train that you tock to get here, Reluctantly

- end in much doubt you board the trein. Then after you have been riding on
the trein for a while your bodily sense of direotion turms itself around by
180 degrees and adjusts i1tself to the directicn in which the train is running.
Certainly many pecple have had this experience.

Once you lock at 1t, there are fairly many everyday experiences that
I1lustrate thie feoling. There 13 the feeling cne has after hurriedly
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ascending to the roof of a department-store to look at a view that was
highly recommended, or the sensation one has while walking in a large
wvater conduit, aftar cne turns ebout and sees the opening agein in frmt
of his eyes. Or the feeling is especislly marked in those situations
vhere the surroundings ere spiral in shape, such as in the steps of a
lighthouse, where cuee from the visual field are affected. It would indeed
probably be more acourste for those who use the phrase "to lose cne's way”
to say instead "to lose one's sense cf direction.” Ve wmean by losing one's
way such unfortunate activity as resulte vhen one becomes flustered in the
night, and attempts to look for the door in a direction vhere it is not.
But psychologically, this is no different from heving lost. cne's sense of
direction, BSuch losing ome's way very of'ten occure efter stopping in.a
large hotel and being led aroomd all over the place in 'being showm to
ona's room,

If cne clossly comsiders the above 1llustrations, the following
ocnclupion will be found generally to apply. If there is an unconstant
engle in the direction of the line of advance, of 1f this line 1is somevhat
winding or zigzag, as In the case cf. the lighthouse stairs, so that thare
i1s little d1fference in visual cues, or if even several right angles are
mede, cne is ap% te loee his wvay,

Thie conclusion can, of course, be sxperimentally verified by
sttemyting to run a humen maze, I remsmber there used toc be an elaborate
human maze that had been built in a pudlic garden. The situation with
thet maze wes such that if one went inside and strolled sbout a while,
not only did ome lose hie ooncept of direction while in the maze, Put
also if one were lucky enough %o find his wey out at all, he would be ,
entirely disoriented ae far as direction is concerned for quite a vhile
afterverds. Thua it is natirel to expect that 1t vounld be extremesly
o088y to lose one's awareness of spetial direotion in an airplane since

even wvhen a turn io corroctly executed, 1t camot be directly perceived
ag 8 turn.

‘Then as for thoss eitustions under which it 1s easy to produce this
losa of speatial crientation, we see that they are first those cases where
ane's sense of vision 1s arrested during the actual changing of direction,
or vhere the cbject of visual attention has homegeneous surroundings.

Then again the loess of spetial awarensas Jepends in pert upmm the particular
compeeition of our visual envirconment,

It 18 a well known faot that it is more difficult to welk in a streight
line with our eyes closed or in the dark. In cne section of the Alr Forve
thysical examination, the applicant is blindfolded and required to walk a
few steps forward then back again in a2 streight line. Ncrmelly, if he goes
a distance of 5 or 6 meters forwvard and back, he will be 30 ar L0 centimeters
off to cne side upon his return., Yet as far as this test is ocncerned,
even though the visual cues to logalization are arrested, suditory spatial
cues are afforded to some extent end it seemz probadle that the occmparative
lack of skill in walking baokwerds has some effect cn the results. Then
toc, 1t 1ailpuaib1etoisolnto ot only those sense organs related to the
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gravity factor, which, as I have stated before exert such a2 great influence
on determining change of direction in an eairplane. But even though the
vhole cbjective of this test were changed, still those pilots vho suocess-
fully pessed the test could yrobebly not may that 1t requires eny special
skill to maintain a course in flying an airplene,

The structure of the visual field has a rather strong influence cn
the maintensnce of me's sense of direction. When one walks on a broad,
sandy beach at the seashore while locking for a long pericd of time oniy
at cno's feet, he will observe that the path he hae wade in the eand is
surprieingly crocked, even though it was his intention to walk in as
streight a line es possidble. People wvho go gathering ses shells often
find that they have lcet all sense of direciion because ¢f thelr irreguier
movements in cravling over the sand, and becsuse of their somevhat unusual
body posture, and the homogenecus visual field afforded by the stretches
of besch, If one fixates, es he walks, a strong pattern of stripes which
slant off a 1ittle from the directicn of progress, it is gquite easy to
change cne's line of edvance so that 3§t falls at right angles or perallel
to the stripes. Even though ons may not actually change his directlon In
thess cases, he still feels considerable reaistance to the direction of his
progress. Thie condition 18 even more marked if the stripes are in motion;
imagine, for exsmple the rotating pole at the barber shop. When cne pesses
over such a field, &s vhen croasing over a broad bridge ebove a2 mountaln
torrent, and at the seme tiwme slants his body to the right o left, a very
singuler giddy sensaticn of epatial relations will be felt.

When cne attempts to ascertain the direction of hies flight visually
by leocking at the soenery below, even though his sight is not cbecured by
slouds or darimess, it is natural that 1t would be very easy to lose ocne's
sense of direction, since thes earth's surface presents a falrly homogenscous
visual field that does not have the north-scuth grid linee ‘oconvenlently
drewn npon it as on a mep,

The degree to vhich wen have this sense of dlrection is something
that shows relatively large racial and individuml differences., It is
belisved that these individual differences are present not cnly 1n the
atrength of the sense of locslization, but almo in the psrtionlar wenner
in vhich the édirection 18 determined. It 18 well known by anthropologists
that the culturally undeveloped racea thast inhabit desert or grass plaine
or thick forest regims excell other groups in their sense of direction.

- Yaricus Samoan tribes ere reputed to heve the highest development of this

penge, and anthropologicel expeditiona have disclosed that they are largely
an unintuitive and abstruse people. The situation seems to be much the
same when we find that we are loet in places where children and country
people who have naver been in the city are found not to get loat,

The Japenese pecple havy slways cn this islend country lived a life
of agriculture and crop cultivation, and in the olden days all the people
vere hsld tightly toc their own land. Thus, different from other more
nomadlc peoples, their living envirocnment was comparatively nerrow, end
acoordingly the determination of generel directions was not a partioulsrly
important thing in their lives, The terrain features of Jzpan ere, ag we
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are all aware, exceedingly rich in veriebility, there being meny mountains,
rivers, and valleys, and to all these land features were given besutiful
names, Thus when a perscn needed to refer to & general direction, it
probadly sufficed in his narrow envircament, merely to indicate the name

of the appropriats momtain or stresm. Locking 2t cur poatry we find that

the words "north"”, "south", "east” and "west" are only very infrequently
used, For example,
The bow moon passes into & cloud at the highest mountain
top.
And hardly ever to a degree more than here,

In the fields of the east
The unloceed sun can be seen standing.

The Japanese pecple, being bleesed with a land rich in changes, were able

to determine for all precticeal purposes whatsver direction they needed by
referring to the east as the land from which the eun arces, and to the
vest as the land into vhich it sntered at evening.

Siwilarly, with regerd to the four seesons there has alvays been wmuch
variadility in the weather, and in spite of the fast that the seasonal
changss were of greet importance for the cultivatiom of their crops, still
estronomical data and the calendar were not in wide use, Thus I vonder if

it really was a comperstively long time that the Japansse were unconcerned
with direction.

Moreover, I believe that a perscon's living environment exerts a falrly
large influence upon the particular wey in vhich he goes about determining
direction. It is not difficult to think that those persons who have lived
slnce their youth in the vicinity of a road which pessed From north to
south or of & stresm flowing from north to south should ccms to orient
their eenee of dirscticn in terms of such a wental set, ec that when they
considered the concepts of east snd west, they did so in terms of a com-
parison with this north-scuth standerd in their winde. In this way it

vould appear that there are individuml stendards of directional ocrdentation
for each perscn,

Let us suppose, for exsmple, that we are attempting to get tc the
house of an acqueintance in a section of the ocountry with vhich ve are
unfawiliar, and we have in our hand the guide mep of the town to assist
u8 in cur search. We stand locking down at the mep, yst there is not the
lenat agreemsnt between the divectional axis within our mind, and our
poeition as indicated on our guide mep, even though we are locking at the
Places printed on it. 'I‘hen as we mumble to curselves, now why did they
put up that asign poet 'baol:warda, or tvist our bodies, or twrn our necks,
ve attempt to effect an agreement betwsen cur own mental axis and the axis
of the guide mep, If we were to regard the situation from the point of
view of the persom who actually prepared the guide mep cr who superviged
the erection of the slgn post, we shonld probably feel that they £it the
ciroumstances quite well., In this mamer, then, there are individual
differences in the pearticular way cne is ewsre of epatial direction,
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When we try to use a mep vhile flying in the air, we generelly apjroach
the problem by First looking at the ground, and then at the map, é&nd by
lining up the ccordinates of the map with the actual directionel indicaticns
on the earth, Sometimes, however, the pilot 1s unable to move his wap, and
he mst regard it with the north elde facing up. In these circumatances
the directicns of the earth and the map wmust be wenipulated a certzin amcunt
within the mind of the observer. Here we realize that in such situations,
the individual's particular method of determining direction and the abdllity
t0 imsolste and revolve directioms in his wind come to be of conelderable
importencs,

The moet extreme cases of the loss of the senss of direction are those
eituations in which cne does not grasp the spatisl relstions of the hands
apd feet cor of the way cne's body is extended, or in which even the dis-
tincticn betweon up and down is logt, 4And indeed this situation 18 not as
wmsusl in cccurence ss 1t may sound. This experience is often had iIn the
widdle of the first niaght speat in a strange hotel in en unfemiliar section
of the country. GEuddenly one 1ip avwakened to find that not cnly 1s he unable
to reslize in which direction he 1s facing, but also the swareness of up
and down, right and left is completely gene, and he finds himself unable to
move, This experience 1s especially marked when one 1s drowsy end only
helf swake, or when very tired, The hande and other parts of the body that
bolong sctually to the lower half of the body are errcnecusly Judged to ba
above one, and there is considersble anguieh at being uneble to move the
affected perts, If the nerson has been told that there are ghosts in ths
room or that the house 1s haunted, in the middle of the night these Teelings
peen to selze the sleeper in the form of apperitions, particularly in roocums
that are 1solated and of unusuel structure so that the detereination of
direction becomes difficult. Indeed ome can see how from such rumors and
frightful suggesticns these expértencee lead soms people to belleve in
ghoste with all their heart,

Thus by comprehsnding the above exesmplas we reallze that the ewarenses
of directiom is ae abaoclutely fundemental for aviation 28 18 the Judgment
of bedily position with regerd te aecuring accurate, steady, and rellable
performencs,

The Judgment of Speed

When one stops to consider it, the spesd at which an 2irplane sctuslly
flies is exceedingly great. For a plane to have a speed of 360 kilometers
an hour it means that the plene 18 actuzlly travelling a hundred meters
every second. Then it 18 netural for ems vho has never flown in 4 plane
to imagine that at such great speed the world about him would lock very
much different from the way 1t appears ae we slowly walk sbout on the
ground, Hovever, once cne hes ridden in a plene he realizes thet 1t 1s
not the confusing matter he hed anticipated, but 1s on the contrary a
rather smooth and calm experience. On land if cne 18 looking at scmething
scme undred or thousand moters awey, one is unavare of the presence of
objecte closer than that, Movements within the visual fleld at thet dis-

‘'tance become almost insignificent. Many treinees that are 1ln the beginning

period of flying instruction. and verscns meking thelr fFiret flight Iin e

Yo
I L ¥ M e E T

S
e



=3l .

plane are often impressed with this fact. The experlence js the seame as
the feeling that one ie barely wmoving at all while actunlly riding ia a
fast sxpress trein over the gressy Manchurian plain, where the field of
vision 18 droad end open., This is in marked contrast to the impression
of great speed one receives ap ons eeems to whiz by eleveted lines and
house frontes on a much slower Japaness loecal,

“hen airplanes are flying in formaticn one almoet completely loses 5
any impreasicn of speed to lock at the planes flying to one's right or
left. A similer situetion can arise on the ground wvhen trains on 24 Joining
tracks move simultanecusly In the same direction, as often heppsns in
stetions, Here, however, the expsrience ies not so cloarly marked es in
the alrplane, becanse usually the wmovement of the other train jJust above
the tracks 18 a pert of the visusl fleld,

However if while peacefully enjcying the msrence wview of the earth
from zloft in 8 plans, suddenly the plane enters a clomd, indeed the
hoart of the amateur is likely to freeze with terrcr. The clouds seem
to be cut up into little pleces that come striking at him from in front
at full speed. If the veather should snddenly dbecome unfeverable, the novice
feels sa if his plane bad plunged right Into the center of the storm. How-
ever, to cbeerve this plene from the ground 1t seems no more than that the
plane has eiwply etepped for a moment inside cme of those white fluffy
clouds that otud a clear sky. Bit 1f the plane has 2 speed of 360 kilo-
meters an hour, to the peasengers In the plane 1t appears just the same
B8 if the bits of cloud were hurled by in e storm with a wvind velocity of
100 meters per Second., It 1s hardly to be wondered that this should de
quite & dreadful experisnce to the unseasoned flyer,

It is an extremely different thing from watching an air battle from
the ground, to observe the battle while actumlly being up there in the
8ky. The view of a plane following in close pursult is radiocally different
from that of cne diving in attock cn tho earth. In the former case the
plans seems to be in extremely slow pursuit, due to the fsct that one
perceives only the relztive difference in speeda, If, for exsmpls, the
difforence in speed of the two planes 'is 30 kilometers per hour, the plane
appeare in pursuit less than at the speed of an average sutcmobile. Locking
at the plane in close pursult, tagging behind like a streamer, 1t seema to
rise and fall smoothly, slowly ineclining its body to fix its eim, and
following almoat fluidly behiml., It is as if one were wetching a moving f
ploture of the engagment in elow motion. One ia reminded of calm end
serens grace of a match of kendo,

When the plane in pursult has completed his maohine gun fire, he
suddenly sesms to rare up, and ceating off hie adversary he darts svey.
The epeed of the plane at this time is another story. It is accowplished
8o faat that one 18 tempted to say that the clouds obscured the view,

. although that isn't much of 2 comparison. Within an instant the plane.
haag becowe a dot, aend 18 sucked into the sky and gone.

Therefore, Juot as the reer sttack by a plane flying in the same
direction appears to be so slow, the fromtal attack of the cncoming enemy
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plane takes plsce with almost lightning like apeed. If the speed of the
two plenes 1s 360 kilometers per hour a movenment of 200 meters a second
mist be perceived; if the approech iz at S00 kllometers per hour, the

, wovement to be percelived is 280 meters e seccnd.

Thus we mist realize that the impressions one hes of speed while in
the sir are quite different from those we would have of the same situation
as viewsd above our heade on the ground., Events in the alr are slwayas
Juiged as being so much more or less in speed than the speed of one's own
plane, Of courss, this le just as true on the ground, but the amount of
speed that becomss more o less 13 extraordinarily great. Eowwever, the
fmportant thing to conaider ia the faet that since in the air we are so
far cut off from the earth's surface that we have no means, no gauge, by
vhish to weasure this difference in speed. When the speed 1s suddenly
reduced, one can merely be aware of the fact that his speed is falling.

Try to consider, for exauple, the situation where two machines having
speads of 300 or even 600 kilometers an hour would go out to batitle on
sme level'area of ground. It is ebsolutely impossible to concelve of

- guch an engagewent. Actually, the sky 18 an extremely expansive envircn-

ment in which to operate, and our task muet be fecilitated by some rather
ingenicus devices.

Thus we Bee that when we rezd various articles expounding on the
violent air battles thet are necessary in mending the rents in the clouds
of wer, cne should herdly regard such conflicts with the point of view
of one cn the ground, As for how dreadful a thing air combat actually is,
it must remsain vague speculation for the man on the ground.

At any rate, when one 1s flying at 2 falrly high sltitude it takes
a rather consideradls effort to acquire the feeling that cne is really
cutting through the air with euch remarkable speed, since the earth
seemeg to be pamaing sc gentiy by telow, In order to acquire some evare-
nesa of. the speed at which one 13 flying, it might bo profitable to apply

the following suggestion. From your sest in the plane selsct scme staticmary

pert of the fuselage, such ae the forward or rear edge cf a wing, to be &
point for wvisual rixatien., Then without merely noting the movement of
the features of the earth as they pase in or ocut of view, try to attsch
ths appropriate meaning to the forests, rivers, and houses that you eoe,
Man does not jJudge the size of cbjects alcne by the alze of the retinal

image they rroduce. Thus, if cne regards the cbjects on the earth's

surfece in the menner I have jJust suggeated, even though ons wmay actually
be flying 2t en altitude of 3,000 or 4,000 meters, subjectively 1t will
seenn ag if he were flying fairly low. With practice it may even seem as
if one 48 Just over the top of the foresnts, rivers end hcuses., We csll
the psychological phenomencn of Judging the size of cbjects in this mapner
fairly independently of distence, the phencmencn wisual congtancy. A
familiar consequence of visusl constancy can be illustrated by referring
to the oocmmcn experience of irying %o take a photozraph of some friends

~ ¥ith-a background of magnificent zcomery. When the negative 1s developed

cne finds to his great disgust that the friends have been reduced to the
gize of pin hesds, snd thet whe inciuded biwmls end airplanss {especlally
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1f a rangs finder wes used) are ccmpletely hidden by the smellest shadew,

It 13 perhaps better not to consider the phenomencn of visunl constensy
as being most strildngly wenifeet in photographic situations, but the point
is that vhen we look at the smxface of the grount in order to perceive cne's
actual preed, ve are using visual constancy encther wz2y. We have the
vhenomenen of mammoth visicn., VYWhen one becomee so that he thinks he is
flyig low over the forests, houses, and stresms, he is more akle to
appreciate the great speed 2t which he ie moring. )

0f course, csuch efforts as the above may be no more than idle play
for the passengers of the plane, However when the plane sctually begins
to come close to the emrface of the ground the way che regards gpead
becomes an extrevely important matter for the pilot. That is, the visual
measuremsnt of speed 1 an important prodlem at the time of landing.,

However, the etudy of the visual detertination of mpeed is extremely
difficult to carry cut at the time of wmaking an actuael landing, First,
in landirg the body of the plere i{s becoming progressively closer to the
gurface of the groomd, which mesns that the distance between the ground
and the tbeerver 1s constently changing. Then secend, the angle formed
by the line of approach of the plane and the earth's surfsce ls likewise
undergoivg centirmal change, Without taking into consideration these
changes one should hardly oxpect the Judgment of speed under these clroum-
atences not to be scmething of 2 prcoblem,

Then we may eck what 1s it that produces the difficulty in Judging
speed while landing? Ve ghall find that here too the particular cheracteristics
of the cblects sa reflected in cur eyes exert e strong dstermining influsnce.

It w11l be noted that if vhils traveling by trein we cbeerve cerefully
the offect of a chenge in the speed of the traln upem our view of the -
regularly arrenged cross ties or rall junotlions of an adjoining track, we
will find that even slight changss in spesd are readily detected. This
1s due to the faot that we have become sware of the constancy of the distance
botween our ayes and the reils of the treck, the apece between each of the
_ oroes tles, and the length of eech section of rail, Now if we were suddenly
to ride over the reil system of & forelgn country where the cross tie space
and the length of the ruils 18 different, our feeling for particular apeeds
would also probebly chenge.

Then. elec with alrplanes, if s pilet had received all his take off and
lapding treining at s field vhere there wae a grees runway and then were to
attempt e landing &t a hard eurface or paved landing etrip, it is natural
that at Tirst hig visusl approach to the landing (of course, here I cannct
say only speed) will hecome acmewhet disturbed and momentarily difficult.

In the firet place, when we lock at things that are moving, 1t is
quite easy for our eyes to follow in the direction of the wovement, This
cen be quite caslly demmmetrated experimentally. Palnt s stripsd design
a1 a belt end ettach it to 8 conveysr unit. After starting the wmotor
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attempt to maintain a fixed vienal point at a certain pert of the systen.
If this is contimued for a while it vill become quite clear that there 1ia
a tendency for the eyes to follow in the direction of the movement.

It could hardly be said thet there is anything associated with the
Judgment of the speed of an airplane that moves slowly. In the situstion
above, the movement of the point of visnel fixetion is easy to bring about
1f the movemsnt of the pattern io gentle snd even., But on the other hand,
1f the belt is revolving so fast that the stripes werge intc cne unifcorm
ground, then it is no lomger poseidle to produce this movemsnt of the visual
fixation point. The effective mensation of the poem by Akshike mentioned
earlier

(The clowds change so softly--
One even begins to think the mcuntain is woving)

comes sbout becsuse of the movement of the clouds, their relative size in
the visual field, and the visual aspect of the mountain.

It 18 the general practice in attempting to meke a landing to measure
ane's relative apeed by locking at the ground to the laft frent of the pllct,
or 8t least sc It 1o instructed. It might elso be possible t¢ determine
for the gensral aversge plane how far away that point eshould be at a perticular
time towards which the pilot is aiming in approaching his landing, by
oxperimentally ascerteining the wmost sultable distence. If 1t were possible
to have all the equipment we desired, we should also probably be abls to
sot up fixed distance merkers to a2id in the judgment of speed while woving.
By learning to make use cof such aids, the student wonld most likely learn
visual messurvment In as easy a wenner as possible end in time come to
acquire some real ability in the Judgment cf speed on his own,

However, such a soclution is not satisfactory since it omly shifts
the problem to the consideration of the strusture of the visusl field, the
arganization of the wmovements involved end the perticular oheracteristics
of the objects 2t which we are locking. Actuslly it ie nesocessary for us
to examine oritically the perticular mental set thet underlies cur locking
at things. '

It i8 generally held that peocple who have "shifty eyes" have personalitiss
that are on the whole more voletile than average, Then again perscms who
quietly and intently observe their associates are sald to be relatively
contemplative, settled and seriows. Accordingly then in the judgment of
speed one should expect to find rether large individual differences in the
attending freme of mind. With regard to those individuals who &re relatively

. conslistant in their approach towerds things, it would seem natural that if

such a perscn, for example, were found elways to cverestimate his Judgments
of speed, it would be poasible to train him to make e constant ed justment

t0 his estimetions, (n the other hand, where one has to deal with e rether
emoticnal person who is quick to change his mocd from time to time, 1t will
appear that there 1s no consistent tendency in his Judgment, eince 1t will

be at times over and at times underestimated. OCne wonld prcbably find thet
even with considerable individual instruction euch a perscn meets comeilderadble
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diffioulty in making ascurate Judgments of speed.

Here we run up against a problem thet is not epecific only toe the
Judgment of epeed but that is a matter for consideraticn in all Jobs in
gensral., In persommel seleotion when for example we give a qualification
or aptitude test of the visunal Judgment of speed, snd meke uvee of only &
emall iscleted factor Involved in such judgment, the existenne of any
ability at visual Judgment of speed becomes cnly an abstrect functional
capaclty. Actuslly it is necessary for the test to reveal the individual
perecnal attitudes concerning the work as well ae the other characteristic
factors which influence the performance of the task., It is fundemental iIn
Investignting the quelificetions for s particular Job to comsider the
iniividual attitude towards the work and what special meaning the work has
for the individual being tested, .

Judging Distance and Height

It 18 indeed an unpleasant thing for meany people to look down from on
top & ladder fifteen or twenty feet high or from the roof of a falrly high
building. One has the pensaticn that he 18 going to fall over from the
plece on which he le standing, and this feeling is so warked in some
acrophobes that they are absoclutely uneble to endure places of any consid-
erable height, It 18 easy to imegine then how hcrrible some pecple consider
flying %o be in a plane some ten, hundred or even & thosend times higher
than the unpleasent sitmations described above. They would e amerzed indeed
to make an actual flight.

Even the bravest pllots are probadly ccupletely powerless at the top
of a wireless tover, or even cn top & three story duilding.

When one viewe the earth from a plene, it appears, as I have said, to
be a completely different world, There is never the least Peeling that onsis
on en axtension of the groond, simply higher than the rest of the places
on the graund. If, however, ons locked down from inside & plens and dropped
out 8 long rope tc the earth, he would quite likely become frightened indeed,
having stirred up then a feeling cf earthly height.

Locdking dowm from a high plece thet is contigunous with the ground below
is entirely different from the wvay cne feels when locking down from an air-
plane, bteing completely separated from the earth. In the situation where .
e is coamected with the earth, the things below seem to be smell. Eowerver,
if cne is entirely cut off, the cbjlectes on the ground appear compsratively
large. In other vords, in the latter situstion it is easy to bring eabout
the phencmenon of size constancy of which I spoke earlier,

An fllustration of this point is clearly afforded dy the seats in a
stadium. In the reserved seat doxes which jut cut over ths field adbove the
grandstand below, one feels he is eble to look clomely at the contestants
cn the field, To those in the pgsnere)l sdmission seats of the grendstand,
however, although they are actuelly closer to the field than those in the
reserved seate, the players seem smeller and farther away. Bimilarly, vhen
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cne Jooks down through a splice in the cloude from e plane, theearth locks
muoh closer than it is, and cne feele that he really isn't flying so high
after all,

It seews impoartant to consider the reletive comparison of eltitudes,
Let us pay we are riding in a plane vhen in the distance znother plene
appears in viev, If the plane ie an enemy craft and en engagement 1s forth-
coming 1t is an important matter to determine correctly whether the plane 1s

higher or lower than cne's own plene. Yet of itself this Judgment 1s difficult -

to make, A comparable situstion illustretes the point, VWhen ocne is standing
cn a mountain peak, and sees ancther mountain %op ahead that ie separated
from the mountain cn which one 1s standing only oy & deep gorge, 1t cen often
be extremely difficult to detertine whether the pesk is abowe or below him,
In such a situation there 18 nothing before ihe eyes that gan serve as &
standard for judgment. Yot 2 simple procedure will ensble him to make the
decision, He could suppcrt his pocket watch from a string, and placing the
straight edge of a plece of payer, on ths 1ine from 3 o'clock to 9 o'clock,
he could slight alone thie surface, Accordingly, 1f one sightes along a level
surface of the engine or wing on the aides of the oppoeing plene, it 18
netural that the determinaticn of relative helght can be made.

In the alr where it is naturally difficult to search about for cbjlests
to sexrve ag some Bort of fixed standexd for comparicon, many small bone-like
gtructures will serve ths purpose; such, for example, are the struis or
stays of the winge of the biplane, or the front edge of the wing itaelf.
Even these atructures can be used since the height «f ocne's eyes in the
geat 15 for all intents and purpopes relatively ocmstant. It 1e perhaps
after all a fortunate thing that in most slementary treiners there are as
many supports end stays ae there sre since 1t is relatively easy‘ to take
a atandard for campariscn,

The planes used in pilot treining often have ribbems attached to the
supporte or lines drawn on the upper suyface of the wings, The studenta
aes they wander over the sky come to use those devices as walueble cues to
fixing their pesiticn in relation to their companions, and governing thelir
points of rotation or in leerning how to ococme 1In to & good landing.

In the visual measurement of altitude, Just as with the visusl meesurement

of speed, vhen cne has enough ssfety altitude Aifferences In Judging altitudes
of 10 ar 20 metere are of no great ccnsegqrence. When such gross differences
ere involved, sufficient indication is asfforded by the greduatione of the
altimoter. Again the trouble comes in thattransition plane between this

area of peychological safety and the dangerous erea ¢n the swiace of the
earth. In other words, the place where cne must havs the greetest accuracy
in the visual jJudgment of altitude ig Prom the time e decildes to lend up
until the landing 1s completed.

Indeed such Judgmente relying op nensory cuee &s vwere formerly neceseary
can now be quite sufficlently mede o1 the basis of mwchanically accurate and
eutomatic information, but I bollieve that true eir men are not produced
unless the student pllots sre left to 2cquire this ebllity on their own in
an elemsntary trailer.
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Omitting the verionz specialized techniques thet go into piloting,
the one criticzl point in making a lsnding is the time when the pilot begins
to "return” the stlck, that is, when he mskes the adjustment from the fixed
angle of descent to that of the landing porition, I this change i8.
poorly exeouted, a akiliful landing is {upcssibls and coneiderable danger
i involved. Meny pllots are partionlarly troubled about this critical
point. The time to begin this change of flight angle 1e basically dependent
upon the visuel measuremeat of & certain congtant altitude,

A group of pllots once told me of the following plan they devised to
help tham master thie critical point. They git down cn the top of & mound
of eerth around the ssme height as the criticel altitude et which they ghould
return the stick. They close their eyes snd visualize ih their mind’'s eye
that they ere gradually coming in from 2 higher altitude. They mentally
lower thelr altitude by dsgrees until they finally think, "At last I'm at
the height where I should return the stick.” Here the students open their
oyes and lock at the airfield to thelr left front. Then with their hand
they make the apprepriaste movemsntis of returning the otick, Here it is
cloar that these pllots are not merely memorizing the vieual appect of the
ground surface at @ certain hetght; the trick of these gtudents lles in the
fact that they are calling upon the total kinesthetic set of thelr bodles
vhen they imitate their descent in this wsnner. Eowever, thie kind of .
practice does not lead to such effective resulis to the same extent in all
people. Unless the student 1l & person that mekes predominate use of vieusl
rather then suditory imegery, thie scrt of prectice would most 1ikely be
mrefitless.

It 18 indeed a valusble thing for a pllot to be of vhe visual type.
This Tect seems to heve been reccgnized for some time, .Juet as in commmnica-
tions work sudisls are mere Successful, visuals are clearly wore suited
for the dutles of piloting, It is hardly necessery here to rewark that the
term "visusl" vefers to thoss persons who depsnd chiefly upen visusl
symbolization or imegery in learning things. (The term need never lmply
thet cne's wisual acuity 1s particularly good. There are indeed andials
that are hard of heering; culy consider the magnificence of Beethoven's
work that wae done after he had beccme deoaf.)

Not only es far as the judgment of altitude 18 cencorned, but also
whon it comee to the visusl determinaticn of speed, visusle are favared
over audlals.

In & sense the judguent of sltitude 1s more directly ocncerned with the
udgnent of verticel distancs, but now we sholl attempt to. commider the
Judgmert of herlzontal distence on the grourd and in the air,

It ia geperally connidered that if it were only poeaible to know the
rete of opeed, ane could sense ths distence troveled by mltiplying this
speed by the tims o flying. However, actually men's senses are not developed
to the extent that they can follow such logical solutions as easlly es all
that, TIf wan's reacticne vere determined by reasaned reletioms, the pllot
would feel at sll timee how fer he was frcm his destinatiom, and would
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prohably never be worried about such mroblems a2 rumning ont of fuel when
flying over unfamiliar ground. Wwhen thay do not harmenize with more
cbjective determinations, human feelings exert considerable influence on
the judgments mede. When these human fselings are unusuelly strong, the
tendency 1s to ignore thelir sudjectiviiy and to cleim eimply that it e .
the instrument thet is wrong.

Probably the fundamental temporal units by vhich vwe gauge distance
cn the groand lie within the kinesthetic sensetions we receive when we
epproach objects that we see to be a certain distance eway from us. When
old people vho have lived in a narrow rural enviroment for their whole
lives First teke & ride cn a modern train, they have no accurate soncepticn
of the distance they have traveled, Rven though such a peram is able to
state correctly how far it is he has treveled, he certainly 4id not percelive
this distence from the sensory impresesicns derived from his previous walking
experisnce. The semsory units of time upon which he would base his jJudgment
of distence on a train ere nececsarily differmnt from those of walking.

. In a completely analogous manner the sensations of distance in a plane
mst be entirely differant from the sensations of distence on the ground,
On 2 train, one im progressing towards his destination over a fixed treok
80 that a given rate of speed results in a epecific amount of progress
towarde the goal. In s plsne, however, the pilot must himself guide hia
course towards his goal, and slight differences in direction lead to large
variations in the time necessary to cover a certain distence, 5till, when
ane's visibility is berneficiel it is poseidle tc mee over a feirly large
area, end if there are characteristic lend patterns to follow, there is
reletlvely little difficulty in heeding for the deaired epot.

Thus it would probably appeer that just as we beccme able to messure
the distance traveled on a train by the time consumed, so after we have
becoms femilier with flying in a plane over a pericd of time we should
ocme 10 appreclate the charecteristic time units involved in flying.

Concluslions

The foremost conclusiop to be drmwn from the discussion above 1s
clearly that as far es the Judgment of posture, the persceyption of directicn,
and the Judgment of speed and altitude is concerned, these judgments cemnoct
be made in the air so that they are objectively ccrrect by means of the
human senses alone., Of course, 1t ia true that in crder to become a
satisfactory eviator it is necessary for cne to have sense receptcrs that
funotion properly; yet even if one has perfect sense orgens, it is not
possible for him to achieve by means of them alome ean adequete comprehension
of the eky such as 18 necessary for the particular respcnses involved in
flying. This wesne that adequate adjustment to the new envircrnment of
the eky is not possible through senscry chamels elene, Indeed the fact
that cne has strong and healthy sense crgans is as far es flying 1s concerned
no more then the premise to the conclusion that "atrong and health" illusiens
¥ill occwr., Thus we sese that if our semwes give rise to misjudgments in
the air, then in order to achieve the most satisfastory adjustment to that
envircoment, we must to & certsin extent discard our own sense receptions,
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and Intelligently and retiomelly control cur machine by cbjective, mechanical
Judgnents. We mnst use ocur machine 28 a means of effecting this ad Justment,

And certainly it should bde 8o, Man 18 not 2 dixd, The dird mst face
his environment without any sort of go-between by means of his own Tive
senses, and through these receptors he must be able 4o grasp directly his
serlal environs., Yet men wust employ the medium of a plane to fly. We
are not flying creatures; we have a flying machine, and ve ride inside that
vhich we have wade to fly. It is only man that equipped with animal senses,
and possessed of eyes like a hawk, and ears like a dog, and static senscrs
like all birds in genersel, is eble to control this machine with the greateat
akill, and so meke use of such a technique with the greatest preclsion.:

In the plane of twenty years ago thesre was great dependence upom such
senscry funotions. There vere few instruments and gaugee to speak of; the
cookpit was no mere than a crude seat exposed to the alr. Indeed 1t is
wore appropriate to name the avistors of those primitive planes "bird men”
than cur owm pillote of today, OF course, even now most of our elementary
trainers are of such a nature that they can be controlled to a large extent
by sensory perceptions. Accordingly, those students who seem to have a
knack at this perceptiocn and who have developed good "wmotor nerves', often

‘meke conspicucus progress in early pilot training; thay hawve a quick under-

standing and are permitied an esrly solo flight, However those who can
easlly displey this ability from good perception and motor nerves, have
the sdvantage only in flying the elsmentary trainera, When it comes to
hendling the plane they will ectuslly have to use, as is the case in
2dvanced pilot training, the euccess of these pillots does not contime
at the ssme smooth rate. .

Certalnly the elsmentary trainer and the regular plane that is used
in advanced training are similar in some respects: hoth t{ypes of plmne have
wings, and doth have engines, and both fly through the 2ir, and both comtrol
their line of flight by rudder and elevator adjustments, However, the
plloting of an elementary trainer and the piloting of an advanced oraft
belong to two psychclogically different spherea of operation, Specifically,
once the thecreticsl rules of navigation and flying manceuvers beccwme 2
part of the eubjects of training instruction, the control of the plane is
no longer possible by direqgt externmsl sensory perceptions, This kind of
task 1s not properly handled simply by impressions from the five senses;
it haes come to require the use of higher functions. Here it is thet the
student of such coneplonocus oerly succesa meets his first cbetacle., That
is, 8 change from intultiomal to intellectual control hes beoome necessary.

The need for progressively more rational control has grown in parallel
with the wechanical progress of the plasne. Far flying in clouds and at
night time where one is unadle to see effectively the cutside world, it
has become extremely necessary that cne's contaot with the flight destina-~
tion need not depend upom percepticns from the cutside world, In suoh
sltuetions the pilot is able to execute mexiwmlly accurate control over
his ship by instrument flying cr by simply reading the indicator geuges
with vhich his plans i1s equippsd and by relying complestely upon these.



fal N

43- | . .

It is precisely this psychological distinotion that fundamentally sets
apart the nature of the mental behavicr involved In piloting. In psycheclogy
ve reject as "operaticmal ocucepts” (Leistungsbegriff) approaches that fail
to take into acocount euch distinctions and separate operations merely by -
their externsl sppesrances, We shall deal with suoh epproaches again in
the discussion of commmicstions training.

After all, our envircnment as it appears to us is ntilized in a
completely different way in the invention of nev modes of behavicr, and in
flying a plane cur comception of the sky ss 2n enviromment has came to
acquire an entirely new meening. The fact that men has introduced a technique
88 a go between in ad justing most adequatély to his environment means in
cther worde that hs hes made an analysis of certein fectors in his experienoe
and hag delsgated a certain part of them to the machins, Then thia technique
can he utilized as a technique omly when it ie clearly understood Just '
vhich parts have been delegated to the machine, It is then poseible by
correctly examining the stages of the analysis of this enviremment to under-
stand the operastion as a paychologlcal operetion, without falling into the
use of operational comoepta.

Let us try to take an exsmple to illustrate the peint., In flight
training leoctures are usually given on dusk flying as an orlentation to
Tlying in conditions of poor illuminstion, Yet it is extremely probsble
that there is little transfer of the effects of suoh training to flying
in the dark or night flying, unlees it be in the way of increased gelf
conficence, This 1s undcudtedly due to the fact that the two envirommernis
mst be differentiated into two seperate entities and the two opernticns
involved are psychclogically quite distinct. One might think for exawple,
that in cxder to attempt to experience the feeling of being blind, all ane
vould have to do wvould be to walk arceund a bit with the eyes almoet, tut
not guite closed, and think, "Well, being blind is just being darker than
this." There is indeed a certaln degree of difference between the way
things lock in hroad daylight and the way they appear at dusk, but 1t is
merely a matter of degree; daylight and dark ere in this respect two portions
of a continmum, However, there iz pno continulty between dusk and night.
Thus night flying 18 a completely different opersticon from dusk flying, and
the process of adaunting to 1t as an environment showld naturally take 2
different form.

Indeed correctly grmaping the ways in which the ad Justment to thie

enviromment can be differentisted and the weys 1t should best be differantiated,

and then properly assigning the suitable perts to appropriate mechanicsl
devioces, resultes in a more precise clarification of the psychological form
of the technique; thme man can come to make the highest use of his machine,
Without this accurete differentiastion one carnot hope for e hermeny end-

- balance between men and machine. Men has graduslly come to delegate variouns

parts of the operation of flying to apecific machines., However, if this
delsgaticn to mechanicsl devices 18 based on 2 hit and miss selection of

lomen functicne, there can be no real development of the tochnique. Prcgreoss .

mset be achieved by reelizing the proper structure of differentietion of
the human elewents involved in the cperation. It 1s in the determinatien
of the struetuve that we find the duty of peychology.
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This lins of reasoning is ss equelly appliceble to the methods of
pilot instruction. It 13 ‘propesr instruction to teach the atudents that
In an serial envirommsnt percepticm and Judgment are differentiated o
broken into partm, and thet the pattern of the structure of this differentia-
tion must be the scame as the differentlal relationship between wen and
machine., Only in this way can thare be trne Instrunetionm 1n the tecinique
- ¢of handling e mechine.

Thus ve sSee that the approach toward pllot instruction as well ns itas
goal mat be different now fromt that of the time before the mechenical
Trogress such as we have today had been made, even thoughit 1s true that
the elementary trainers do not differ greatly from the planes of those
daye. Yet today instrmeticn cennot proceed cuccessfully unless the sense
perceptions necessary for the etudent pilot of those days, are presented
to the student ag completely differentiated from his mechanical judgments,
Pirepenting them apn differentiated in this manner may indeed have bheen en
extremely difficult as vell as unnecessary task in the past, dbut in the
pracent the mathed af doing B0 has become quite clear since we are able
to follow the steges in the development of the technique of flying. More-
over differentiestion has beccmo abzclutely necessary.

In this menmner aviation peychology will be eble not only to formmlate
a rational comprehension of the technique of plloting; but by systematicaelly
enalyzing the gky as an enviromment end the process of ad justing to 1%,
and by folloving the course of its differentiation, psychology should oowme
to understand machines in thelr proper relationship to wan, and to attempt
a rationalization of the training of techniques in genersl,
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_differentiated over a pericd of time, and certain of these differentiated

" On the other hand, wan 1e made up of various human mental end physical
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 CHAPTER IT
THE STRUCTURE (F THE TRCHNIQUER OF FLYIRG

The development of the airplane has been chersoterized chiefly by
the mogressive trend towerds avtometization of the various techniques
involved in flying., Oreduslly such funotions as landing and taking off,

r inclination, determining direotion, and sighting,
aining and firing st enemy oreft are beccaing automatic., It is largely
pilot of today to regulate the particular sutomstio devices,
1y to keep an eye on the varicus sutomatic indicators. IT

observe the functicns that have been antommtized we can see that the
technique of flying h=a heen already differentiated into a mubber of .
fundeamental unit operations. These unit operaticus meke up the relatively
independent peychclogical cperations that comprise the seperate subjects
for study in pilot treining. Psychologlioally speaking, pilcoting is oompoeed
of tnit operations which form as a whole a single frame of tensiom,
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As I have said before, the technique of flying has develcped and decoms

parts have been transformed into complstely mechanical devices and have
become antcmatic, YWhen thia differentiation 1s ocomplete, 2 function becomes
independent as a completely mechanical operstion; if the differentiaticn

of the function 13 inoomplete, the funotion must be performed by the
cooperation of men and machine, In the future this process of differentistion
of function will indeed contimue even more, and still more aspects of flying
will be entirely delegated to wechanical action; however because of the

fact that the eirplane is aslweys utilized in the exeoution of cowplex human
plans, a complete autcmatization.in any literal sense, can probably never
be achieved, This is becsuse the airplane would become something very
dirfficult to wmnage indeed if at least the temporal crdering of these
autcmatic ocperations is not left to the liberty of the eviator. Thus it

is to be expeoted that ths substance cut of which the technigue of flying
is built will greatly change in ite specific mature in the future; but

even 80 as a teohnique 1t will still remein a man technique.

1
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The technique of flying can probably be definsd as the technique of
handling a plane in the sky, or better atill, it is the voluntary activity
involved 1in controlling a plane so0 that the meohanical ability impliocit
in the plane is correctly menifest. In othsr worde, & machine ccmpletely
Trescribes the human acta possible in its operaticn by the variocus mechanical
properties that it has, Thus the wachine determines e metrix which governs
flying; this is vhat 1s commonly considered the lawe or rnles of flying.

characteristica, end in the way that he confarwa to the matrical laws
IJregsoribed by the machine, he determinea thes patrix which goverms flying.
This petrix ia vhat {s commonly considered the skill of flying. The
harmoaicus unicn of law and ekill, of watrix and patrix, is the true

culmination of the technique of flying and results in what may be termed
a men-machine whole,
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Since it is the skllls of flying that menifest in the tacad
mermer human will, even while coupletely following the laws of
these skills must have eome versatility of nature to adjust to
differsnces they meet in dealing with wechines, Mcrecver these
mst be of & high resilience in cofronting differences so that

L

wachine,
varicus
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‘'meintain their form as a perticular ekill. That is, even though the g-un

of payshologlcal forces that underlie the skill changss its nature wi
respect to & certain mschenical fimcticn, the whole of the ekill met not
break apart, Huwan volition must have a single ccherence and conslstency
all the way from the inception of a particular plan to its enacted cample-
ticn., Thus, problews related to the nature of lumen will fcrm the mucleus
of our disocussion of the pesychologiocal nature of the technique of flying,
and for the moet part it is this subject that we shall take up in this
chapter,

The Unicn of Acts end Perceptions

Just es the technique of flying ie a system of tensions composed of
vericus unit opsratione, so in turn are the unit cperaticns systems of
tenaionp formed of unit acts, Ve shall probably make wmch uee of these
torms, and we shell consider the unit act as the final elemsnt of analysis
in the psychological considerstion of the technique of flying.

The learning of ths technigus of flying ordinarily begins with the
learning of these unit acts. Unit operations are forted from linking
together these unit acts, and the technique of flying is learmed then
from the Joining together of these unit operations. The two things one
should keep 1t mind concerning this prooess of learning is, first, that
ths learning invclves the perfection of these unit acts, and secondly,
that it requires the asquisition of a gystem of tensions made from the
linking togethar of these unit acts.

The first of thess points, vhich refers to the perfection of unit
actas, implies that cnly when these acta invclve s perfect unlon with the
verosptions of the serial envircement, can they become synthesirzed as the
unit operationa of the technique of flying., This means in other words
that if ocne's actual perceptions in the air do not ccrrespond with one's
training in the various acts of piloting thet one received on the ground,
then there hes been in effect no actual treining in the besic units of the
technique of flying, in eny strict sense of the word.

- When students are ingtructed in the very beginning of pilot training
to try "to feel &8s if you are actually flying in the air", or "to feel as
if you vere an old hand at performing the task” we see the first step in
the attempt to fuse and coordinate their acts and thelr perceptions, When
the begimner ie taken aloft in a plane for the firet time he ia givem the
oommand to move the stick in any way he shonld care. Thus when he moves
the stick a certain amount, the student feels in what manner and to vhat
degree the fumelege of the plene 1s inclined, or in vhat way the angle of
the earth's surface is altered, or Just how his equilibrial sensations
are affeoted. The result of such practice is that at the seame time as he
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i sware of the perceptusl changes vhiockh were produced by hls ecte, he
is actually meking the acts that will lead to thsse perceptusl changes;
here he is able to achieve a union detween hie perceptual and behavicral
ad justmentas to the sky. Hete we have the essentlal pettern of the Job
of flying. Accordingly we understand that cne's experisnce of flyling
depends upon dboth the bshavior involved and ite percepticm.

Far & long time these rough percepticns are used g8 standards for
direoting the unit agts, even after considersble progress has been made
in training, end the student has become familisr with several subjects of
Instruction, Then after he has obtained e certain prof'iclency in theso
rough percepticns so that he does not heve to meake a2 great effort to acquire
then -~ here slready some differentistion hes come to te mede -- at this
point the student can first be instructed how to apmreclate the menner
in wvhich the plene's angle of inclinetion and epeed are indicated by the
gauges on the penel before him., - In this manner scts and perceptions are
fused, but the perceptions ere differentistsd onoe agsin into sensory and
raticnal elements. ZEach of these later must in turm be united with the
appromiate unit acts,

‘ However, even though in ths long yun the goal of trsindng in the
technique of flying 1s nov the wnion of operaticns with rational jJudgments,
vhen one attempts t0 plan a unien irnvelving ratiomal meterdal, this rational
material mset be expressed in abstract form; therefore if these raticnal
concopts have no basis in aenecry experience, 1t 1a quite easy for the
link between these concepts and acts end operaticns to becowe an artificiel
one. Formerly, one was able to beccome & succeassful piiot 1f only a sinple

gensory link were obtained between ect snd percepticm; 1t wag mot partlcularly

neosssary to differentiate sgain this perceptual materlal snd te bring iu
rational concepts. That 18 to asy that simple perceptiom was the final
step in flying. In the present, however, much effort miet be expended o
introduce the proper rational concepts. As I have made clesr before, it
is beycnd doubt that ocur treining methods of today differ firom those of
former days because of the progress of this differentiation, and the need
to unify acte with rational concepts.

However, the union of act and perception is never completed simply;
in the early stages of elementary pilot trwining. Evon though ideelly one
disregards sense perxrceptions in omder to achierse a uniun of acte and
operations with raticmel concepts, atill a proper unio: with these percev-
tions 1s fundementally necesssry. This means that the process of traianing
is long and contimmous, Indeed it 18 just such a purpose that is served
by the instructicn in "getting the feeling of flying" :hat I described
sbove. The sttempt "is wade at that time to indicate in what mermer the
tvo elements that have previocusly been unexperienced saould be united.

I think 1t 1s appropriate at this time to take up triefly certain
Problems that are related to the instruments and gsuges used in Flying.
Under ordinary circumstances the piiot receives informztion concerning
his ontside world directly by weans of his gense orgens, and hé regulatos
his acte and cperatioms in accordance wilth these date. However, thic i
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pesaible only when his coomunication with the cutside woerld is extremsly
efficient, and in those situations where the comditions of his environ-
nent cannot be known directly, he has no other recourse than to rely on
Instrumente. Therefore, gauges muat have such a form that under any
candition they can sasily and effectively serve as substitutes for the
censes receytors of the pilot. This refers not omly to those instruments
concernad directly with navigation proper, but slso to the various geuges

. which indicate perticular aspects of the comdition of the engine.

In its earlisst stages of development, the plane was equipped with
cnly the bare minimm of instrmments., For all other kinds of information
the pilot had to depend upoen his own sense recepters. Eovever the develop-
rent of mechanical engineering made it possible to indicate a large range
of external physical conditicnie by means of gauges. Ag a result, the
mmber of instrmmsnts used on planese was repidly inocreased, On the inatru-
ment pansls in front of the control seats of the large ships of today, a
frighteningly largs mumber of instruments zre arraysd. Indeed the mmber
of instrumsnts on the panel haa been taken as sn index to the mrecisicon
and excellence of the plane, However, these instruments are in function
far from their originel duty to asct as substitutes for Inmsan sense organs,
Each of the perheps thirty or forty instruments on the panel Indicates
a8 different wechanical function; if all the needles moved in different
directicns, and each had e slightly different danger zoms, the pilot would
naver be eble to comprehend the informaticn reported, regardless of how
intelligent he were,

Certzsin attempts have besn wmade to elleviate this confusing situation
regarding instrummmts, For example, the instrument panel of one large
fmerican airghip was deaigned sc thet the needle indicators of the various
gouges all pointed down to dencte a satlsfactory condition in mechanical
funotlioning. I bellieve this was indeed a signifiicant atep in the develop~
went of Instruments., Since it e relatively essy 40 spoet vieually a line
inclined at an angle different from that of many persllel lines, thie
ad justment meant that the burden of the pllot was significantly lightened.

S5t111 other improvemsnts of instruments have been proposed, One of
these is tha device which changes color with changss in the equality of
machaniocal conditions, Under satiafactory operating comditicns the gauge
is green in color. As a dangsr area is spproached this color changes to
yellow, and finally to red vhen actusl denger is present. Another plan
has been to pet off an alare algnal if danger zomes are approeched, How-
ever, it hag been the finel goal of this effort to devies methods by which
the mumber of gauges could be reduced. As for the present stage of develop-
ment, 1t muet suffice to say that we have arrived et thie stage of "abbdrevia-

+ tion." The automcbile instruments, for sxample, have been extremely

slmplified. The goal 1s to devise thome few instruments that will still
ensble us to fly, yet relieve nue from the task of conatantly watching all
the geuges that indicate the comditlon of the engine., However, in order
to aghieve this 1t will probebly hove to be necessary to raiss the
machanical level of perfection of the plane. Machines that do not coperate
safely without constant hnwan supervision, at scee polnt become a burden

te man; en overburdening instrument penel leads to the physicel and mental
exhanstion of the pilot.
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The Formation of Unit Acts

T

et

However, it is important tc consider in soms deteil in vhet manner
unit acts are formed, apert from the matter of their unicn with percepts
that we have Just been dlacussing. In pilot treining vhen the student
oractices with the various tra2ining atds on the ground, or vhen aleft in
a plane the instructor teaches him to use his feet by holding his hands
from the co-pilots seat, the student ig receiving training in theee unit
acte. In these situations there need not be a union with the appropriate .
perceptual material, This union is scquired with proper end normel flying.

;
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Moreover, by the very nature of the test iltems involved, vhen we meke
& gqualificeticns examination in crder tc sslect the best rilots, the investi-
gaticn is based on the individual‘'s performance of designated acts. If one
inspects a report in the litersture of wvocationsl psychology, he can nearly
a8lwaya be sure to find aome sort cf amelysis of a particular .act the point
of dtscussion, Many times he will find that the metter of the manner in
which these acts are formed has besn comsidered to scme detail. The nature %
of the structure of unit acta 1s of iwmportance first in the training of %
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the various kinde of ecte involved 1n a particular complex operatiem.

Then, tco, such an analysie serves to determine the waye a machine cen de ' T
handled from the standpoint of the acts involved., This latter peint can e
hardly be overloockad by the enginser. ‘ =
! 5
Up to this tims the most frequent type of test item found on qualifica- T
tione tests for the Belection of pilots has been that involving acts of "
coordination, In wmost instances this has meant the coardination of both ) i
hands cr of hand and foot. Even though on the surface acts of cocrdination. a8
mey seem to be trifling end srtificisl, they neverthsless are extremesly ey
impertant in the acquisiticn of the necessary skills in the technique of
flying. Thus I shall try to orient my treatment of the formetion of acts &

around these acts of coordination., In wany situaticne that involve the
cperation of mechanicel devices, ss for exemple when driving a cer, or
using a lathe, or even in pleying certsin mypicel instruuments, both the
right end left hends as well as the feet may heve different operztions

to perform; these separate functione eszch contribute towards the formmtion
of & single wvhole. It is cdvioue t¥at in flying a pleane 2 precise, I even
wvant to say delicete, coordination of scts 18 extrewely necessary. It is
the function of the right hand to gresp the control stick lightly, and to
manipulate it forward and backwerd, to the left or to the right, as the
cass uay demand, The scticn of the fest must be coordinated with that of
the hand when thay press upcn the floor pedals. The left hand muat
menipulate the gas lever, or some other lever, at the necessary time,
Unless these varicus functiome ere properly harmonized end unified, flying
of any skill is not poesible. ''{th proper coordination these mote acquire
a eingle completicn, which is in turn fused with jJudgments based on
oxternal conditions or the indicatlom of instruments, and the plane 18 mede
to cperate efficiently.
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It is fundamentally erroneus to consider the acts involves in flying
as merely a complex sollection af other acts, Consider for a wmoment the
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ailmpleat arts of everyday experience, Yor example, eating food 18 gquite
literslly the averyday matter of eating rice and tea, This meansg that
ons tekes hias chepsticks in hig right hand, and the rice bowl in the
left, and chews the food with hils mouth. The whole procese can be broken
dom into at least three or four different acts. However, ectually it
is no more to us than the single act of "eating food.” Yet reslly, I
wonder vhy we should ever say that = perticular act is & single thing,
Even in the simple ect of raising and lowering the hend, »n extrewmely
large mmber of nerves aAnd macles must particlpate. A single muacular
contraction cannot become the unit for the formetion of a eingle act.
Even if we talk in terms of reflexss, and desigmmte reflex actiom as

the rfundamental unit, it is in itself & chain of other reflex activities.
Thus when we say a "single act”, 1t is single only in that 1t makes up a
single typ=s or category; a eingle cpersticn of the experienced pilot 1s
the "coordinated act” which demands so mich effort of the unexperienced
stadent,

If one cbserves children learning tc walk, it seems as 1f when they
step cut slternately with their right and left feet, they are trying to
learn the coordinetion of these acte. VYhen new born bables first make
movements with their hsnds and feet often this movemsnt is exscuted with
both extremities together; gradually, however, the particular wmoticns
beccome differentisted, and complex movemente come to be perfcrmed as a
aingle act. Then again to watch young children trying to sat by themselves,
the eating seems to be quite a 41fficult sct of coordineation, If the child
is mnde to pay attention to hia eoting ec that he chews hip food well, he
ie npt %o -8pill his food 2as 1if he had no hande at all., If he sttempts to
eat hls rice whlle holding his tea in one hend, he ie likely to upset his
tea, Py long periods of training such crude and disjointed acte of the
beginning are moulded into a single act by being harmonized end unified;
in this wenner the act becomes firm and hard. Once its form es a coordinated
act has hecome established it 1s not easily dbrcken dowm,

Then let us try %o consider the wey in which a particular act is
developed by DIractice. When en ect is first attempted, for s while 1t is
performed in its originel memner, swkwardly and with groses and imsppropriate
behavior. Then with practice the previously undifferentiated activity
that had no well defined structure, comes to be differentisted. Vith still
Further practice these differentiated scts become developed as a single
system of behavior. However, these variocus systems a2re not differentisted
peparetely and without relation te one another; they develcp each so ea
to determine best the completed form of the single operation. Thie develop-
ment 18 1llustrated In Figure 3. In stage I the begiming period of
training is portrayed. The whols appears as a8 hoacgeheous and undefined
unity., In Stage II the whole is stlll crude, yet 1t ahowe evidengce of the
progreas of differentiation. In thie stage the parte do not harmonize and
fit together, but in State III the whole can be seen to have a clear
completeness, 1t is at a stable equilibrium, and has come to acquire the
appropriate stroncture. )

There are moat likely wvarious mteps in the process of thias development.
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If an wmecessery esaponse 18 produced by an early differentiation, 1t is
pashed to the background, whsre it in time will become dorment and disappear.
Undesirable responses sre excludsd, snd gradually an appropriate structure
o the union 18 produced.

One can experience this procese of differentistion in wmany of the
leerning situations of everyday life. OGreduslly we grasp the task as
differentiated, even though at the begirning nc feeling of this differentia-
tion could be felt; when we arrive at this atage of differentlation suddenly
we feel we understand the nature of the task, and we can henceforth perform
the task efficiently. Take fcorr sxsmple the common experlence of leerning
to swim, At firet the ccordination of handes onéd feet seems an ilupossidle
tapk; then vhen ¢ne reaches 2 certain stage he 18 suddenly able to ewim,
The atoge at which the begimmer suddenly gets the hang of 1%, is the stage
at which the differentlsation as a whole has been carried onit, aml resembles
the Tinal atete of differentiation of the vhole,

Once thia atapge of form differentistion has become established, the
act will no longer be of the previous gross inefficlency even though one
of the less important syaiems involved 1s altered. This 1a due to the fact
that the form of the whole has bescome fixed, For example, the pllot is
gtill sble to control hie plene when the astick has besn bound by & handker-
chief and held by the pllot's mouth.

Thsn elso, if emall children are wade to perform sume different activity
vith their left hand while they are attempting to wvrite cherscters with their
right hand, even though the movement of the left hand doces not overtly
disturd the act of writing the characters, still the child will be unable
to do the writing. That 1s, in this situation the left hand sctually forms
8 single unit within the act of writing cheractera, even though it appesrs
%0 have nothing to do with 1%, =2nd the single system of writing with the
right hand has nct yet beccome cleerly established,

Cualification tests for the selection of pilote often meke uss of
itews Involving acts of hand and foot ccordinetion, In these situations,
even though performance of the right hand only is required, the subject cen
be observed to meke movemente with his left hend es well. If his ettentiom
ies called to this, this activity of the left hend tewporarily stops dut
after 2 short vhile will comence egain., If he then forces his hand to
remain cn his knee, it will become rigid and will in time begin wovements
of scme meaning to the activity of the right hand, even though they ssem
to serve no advantage to the other hand. Then also, if one requires the
sub ject to move his left hand in an unsystematic way, the performence of
his right hamd anc feet will becoms Incoherent. The shove conditions can
be explained by consBidering that each of the systems 1z et the time still
wxlifferentieted and the structure of the whole performance ia atill
homogeneous, .

It hes bean thought thet certain conditiovas lesdé to o tendsncy for
gomz of the many merve pathwags with which wen 198 squt~pod Lo snace iate
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readily into a single sphare of coordinaticm. It is possible to belleve
that the nerve groups which operate in the most effortless unit acts which

ve perform dally heve sach for “hemselves 2 particular affinitous, cooperative

nature. Thie nature is reflected in the corresponding ects. On the other
hand, there seem to be nerve groups thet have & repelling and antagonistic
relationship. BSuch an sntagonlstic reletionshlp ie well 1llustrated in our
soamen experlence by the fact that cne becomes virtually unable to do other
tapks 1f he strongly concentrztes his attention in a particular directionm,
In the situation invoiving the qualifiecaticms teating of pilots that I have
described abowve, 1t can be considered that comcentrating cne's attention
o his right hand influences the other syestems involved so that they become
somevhat incompestible. However these attracting and repelling groups are
derived to 2 large ex‘ent by trmining.

For example 1% is poseible to think ebout other things to a certain
extent at the same time &8 ¢ne {s walkiny. However, In such situations it
is poasidle for ane's walking to be grestly hindered by the nature of vhat
is being thought; further, if one beccwes absorbed in the way he 1a walking,
one's thinking about other things is not 1ikely to be ccherent. An
excellent 1llustretiom of this point 18 afforded in the calculation races
in ¢hildrena’ field dey exercises, (Note: The caleculastion race is one of
the gowmes often used in Jepanese schools, In the rece chlldren are lined
up st a starting point, end st s signal run to & designated pleace where they
pick up a 8lip of pepsr upen which a mmber of simple arithmetic problems
are written. The children are to complete these problesma correctly dbefore
they reach the goal line,) Such situations illustrate the point that the
potential power that wan can call upon to perform an ect i1s conatant, and
that therefore in performing an cperetion that involves two actse, it does
not raise the efficlency of the whole to concentrate strongly upon one of
them. Furthermore, when ons becomees able to perform two acts skillfully -
together it is probably due to the fect that hecause of the effects of
training the performance of eech of thege unit taske doee not reguire a
large amount of power. .

If & man is normal, he ig gquite adble to attain proficlency in doing
peverel scts at the same time. Hovever, In relstion to qualifications
teating for pilot melsction 1t ifa important not to overlock the fact that
thers ere some psople for whom performing twe operaticns at the same time
18 en imposeible task. In genarsl, thesze mey be divided into two types,
the firet of which ie made up of those people whose humen capacity or
potentirl power is deficient to the extent that it prevents at the citast
any division Iinto twvo acts. For example when mental defectives lock at
a particular cobject, or attempt to do a certaln task, 1t is not possible
for them to perform another operaticn at the same time if they are to be
suocessful in thelr undertaking., They often seem upable even to close
their mouthe o adjust their posture. The second type 1s composed of those
people who, even though they have sufficient capacity, are nble to direct
it in only e Bingle direction. There seewm to be many pecple who adopt such
a mode of adjustownt over & long pericd of time,

. & pee, then, that in srder for the ¢perations involved in piloting
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La be argiired to a auite of 20T1clent performence, firgt & certaln wminimal
potantial power fe required; taen it is neceasery for the indlviduel acts
{c¢ ha Jdiffexrentiated. Accurdingly we should axpect that these flylng
techniques cculd not be ecquired by persons of infericr intelligence, nor
llkewine by pore-ns who bave adopted s fixed and rigld approach towarde”
their wvork. Such an exsmple can be fcund in thet type of perscn who devotes
mch =f hip ectivitioes simply to the pursult of acholarship. Even though
there peracns are capable of a prodigious amount of vigorous energy, end
they can often polnt to 2 proportionats amount of success in their field,
nevertheless, in wany cases training in o new Job or & new asctivity becomes
p greet difficulty for them., I ghall speak of this gubject again at a
1ater time, 4

However, T belleve that when wen sre etill in their youth, such men
are rare that already have such s dispositicn sco that in order to perfum
a gingle task, they can reject all else and put their nind in only one
direction., Indeed wany of the echolars with vhom I 2w acquainted at one
time posisessed supericr pilot qualifications,

Thue this linksge of acts involved in cocrdinaticn is scmewhat similar
to a musical performance; the totsl cocrdination is llke the finished ooncert
precented by a quartet or gquintet of bodily functions, Scams psyrchologlsta
have attempted to study the develcpment of cocrdinated activity by experimenta-
tlon. Their offort hes been largely directed towerds ascertaining vhether
it 1p more efficient tc practice the performance 28 s vholes contimuously from
the bteginning, or to mdd ancther pert on only after ths preceding part has
been antirely learned, or Lo practice the vhole after groupsof two or three
Parts heve been precticed together. Such investigationa can lead to remite
of great practicel significance fcor the trsining of pllota., Yet regardless
of which methed 18 follewed, it is always esaier to effect a unlon between
perts that have mutuslly sywpethstic nstures, Then vhen other material. is
edded on to this, it 418 the lmet thet is drcken off when some cbstructing
aitustion 1s encountered, even though the whole may aeem to have been skill-
fully unified.

tWhen practice ia suspended for & while after a period of continucus
pliot training, if the peychological pattern of the practical operationa
bhas not become set, the performance will regress in efficienoy to ite
original state, At least those "masumed”acts that do nct heve & firm
pattern are broken off from the vhole. Thue 1t is a matter of comaidersble
Importance to the instructor just what aapects of pilot training should
be given first sc thet they will stick with the student, or whether the
firat period of pilot training is .n the rainy or dry seascr, or vhether
the days happen to be lang or short., However, by no means, ﬂc:es this meen
that the days of rest during training have only hermful offects, Not
everything that was leearned 18 forgotten with time; the unessentiel
material settles ocut soc that onily the fundamentel content of the lesrned
materiel is left. The comtinual piling on of axperience in constent
training 18 most certainly not always botter than training vith frequent
rests. This fact has been recently demcustrated by several experimentsl
studies In the psychology of learnlag. ‘e mnet not forget that at timen
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it is more efficacious to practice the materisl to be lemrmed oaly vp o
a certain point, and then toc remove the learning situation for a while,
allowing the fundamentsl pettern of the learning to become fixed, Of
course, the difficulty of such & methed lies in the d1fficulty of telling
exactly to what extent the progreas of the etudent has become fixed at s
particular time,.

Psychologicelly speaking, we consider the purpose of pilot training
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tc be fulfilled vhen the student has learnesd the neceasary acta and operations

to such an extent thet even though he does not fly for 2 lomg period of time, -

the fundamental petterm of flying a plane will not be destroyed.

They tell the story eboui how there once was a fencer who was rencwned
for his 8kiiiful cheek-cut, yet after his first duel he was completely
unable to remember with which stroire he had wounded his opponent, and 1+
vas only after exsmining his adversexry that he savw his remsrkeble skill »t
the cheek-cut. A similar i1llustretion is afforded by the pilots who plin
in detsll their mode of battle the mimute they first sight the enemy, bat
vho only lapse into their customery fighting hebits once the battle i8 on,
and ee a result are sble to fight much batter.

Thus even though & technlique is formed by the Joining together of

‘several unit scts, 1t mnst scquire a fixed and hardensd pattern; it is .

this pattern that becomes firmly attached to the accomplished technician.
Accordingly we conclude that in learning a conplex tachnigue 1t is firat
important to comsider the way in which the jJoining together of acts leads
to the formaticn of the fundamentsal pattern of the technique, Further we
see that 1t is more important t¢ sclidify the acts into a stable hardensd
form through simplificaticn than to establish a whole ha'ving a weak form
through over complicetion.

The psychological explanation of the formetion of acts and of the
rrocess of learning these acts im indeed eignificant for those who are
attempting to formlate a rational sppreach to training and learming tho
techniques of flying. Yet at the same time I feel it can de of use to tie
engineers vho design planes, and perticularly those who deaign instruments
and plane equipment that are In direct use by the pllot.

It 18 relatively easy to point to an illustration of this point in
our contemporary airplane equipment, Uith respect to the control stick--
foot pedal--lever plloting mechaniam, the airplane has never tmdargone a
fundamental change eince ite inception as a type of transportatiom, We
do not know to what extent this specific form impoees a durden upon the
student pilot. OFf ccurse even thoupgh there mey be certein irretional
appects to this mechanism, there are indeed also meny rationsl omes.
Then agrin, with the ever increasing capacity of the plane we do not know
for how long the body position of the pilot can continie as it 1 today,
Already studiss in avietion medicine ers asking for such a change in
posture, Then If onr present methods of equipping the plene are unsuited
to a proposed posture change, we shonld heve to determine the most satia-
factory way of doing s¢. When one seks what is the test plan from the
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engineering point of view, undoubtedly the best answer 1a 5o be obtained
Ty the cocperaticn of the englneer snd the psychologlat.

Moreover, such things as the mmscle strength necessary to move the
stlck and the foot pedals, and then range and location of movement, as
well 28 the movement of the plane zs a whole, all hava certsair standards
at which wan can control his operations most easily and accurctely. These
standards for the Japunese are different from those of ferelgn countries,
and bty teking these into proper account, 1t 18 possible to provide Japansse
Pilote with the most characteristic plene. In thie case, we tee that even
though psychelogy hes come upcn an originsl idea, no matter how thia idea

-18 related to thecry, it is reduced to a completely meaninglecs experimente’

study 1f 1t 18 not acocepted hy engineering. 1t is alweys necessary for
raychology to go hand and hand with engineering.

Well, the conditions which dstermine whether & grovp of acts can form
a pattern and become a single operation are certainly never dependent alone
aimply upon the type of neural activity participesting in the activity. An
operetion involving the manipulaticn of 2 machine must elways consider man
and machine in a single situation. Children at play will of'ten sit wlth
their hande on their knees, and with omshand they rub back and forth on
their knee, and with the other they ball up & fist and beet down on the.
knoe, Since the place of the movement is restricted to the loweecs, the task
is comparatively easy. Now 4if one takes hig hands off ale kneer &and
attempts to do the same wovements with his hands, the operatiom 1s merkedly
mors 41fficult. Completely analogously, in studying the rcte involved in
handling & machine, the machine plays a part similsr to that of the knee
in the adove illuetration. Tt ie proper neither to approash sn operation
only with a view toc 1ts mechanicel espect, nor toc comslder nuch acts with-
out teking their relationehip to machines into account.

1 am not at liberty here to enter upom a psychelogic+l d'scuesion of
the characteristice of the plene equipment now in use; neverthelees if in
attempting to deaign such equipment I should neglect a thorou.th conslderation
of such things as the direction, guantity and spetisl nature of the acts
involved, I wvould be grestly apt to over-complicate the plen >f the machine
and to proveke more frequent accidents due to Torgetting the lesiinated
method of operating the wmechine. T1If one fits the doors of = hcuse with knouve
without regard for vhether they must be opereted to the right or to the left,
he will find that in some cases he will have to turn the knoo the cther way
in order to open the dcor. Peycholcglicelly speaking, Iin this case "the
other way"” wesns "unnaturally.” Then when one discovers that the kncb has
been put on “the wrong way", since everyone else 1ig alsc like y to turm the
ned Iin the seme direction, he will perhepe write a2 sign and ,ung 1t below
the knob, telling people which way to turn it to open the doos. Vet this
kindi of adjustwent is ofter no% particulariy effective; the toaffic slgne
Bet up ae warnings elong roeda have by no meene done awsy witii treffic
accidents. ‘hen there are sapects of wrchines and Lools “ht ran cantravy
to the quentitetive and spatis)l nature of the acte of the oo whe lise thew,

‘thar these davices aiv likely to bocome daewrous fretrwurn s ¢ o0 2ng

t2 uanceeslary errcre 'n waripitetion, b IR entirely e oo e Y
statrert fror the coporete maxnlfegtar!oy of an awoer o, « 0 ke sy sE
Gf the s lop - © amrred DRI o et iug 1o e aemm o e e
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We are all familier with the gome of very small children called "hand LT
over hand" in vhich circular, revolving movements are made in front of ithe )
ochild's chest. Such rotary movements of both hands can be perfarmed evon :
by infante. Then what would happen 1f while such a2 movement were maintainad "
with one hand, a movement in the oppoaits direction were made by the cther o
hand? Indeed such a thing cen hardly be dcne. Even when 1t locks like one
18 beginning to catoch on te the trick of making the movements in this manner,
af'ter a few twrns he will probably end up in the regulsr hand over hand
pattarn, Clearly, the crdinary band over hand movement of both hande is g

contained within e single system of activity even in children; vhen the
hands are roteted in opposite directiona,; the movement belongs to tawo 8
'l*“.‘;':ﬁ

systems that are dlstinct, unjoined and opposed, (Compere I and IT of
Figure 4.) o

If one mokes & similar movement with the arms stretched cut at right T
angles in front of the body, palms facing sach other and the left hand I
moving to the left front and the right hand to the right front, the motien
ie not symmetrically diffsrent from ths ordinsry "hand over hand," and the
movement 18 very naturslly emd easily exeocuted. (III) Even though such a
movement involves some difference in directiom, 1t le one that 1s often

exsrcised, hence cannot be likened to the sbove menticned reverse hand over . .
hand, Moreover movements such aa that diagrawsd in IV that are made from -~
down to up and from in to ocut are felt to de more natursl then vhen made S

in other directions. | S

Iven though similar wmovement in the body Jjoints is involved in these
different types of activity, only the difference of whether the wotion ia .
parellel or at right angles to the hody determinea the two peychologically
different types of movement. ¥

3

T
Of course doing these kinds of acts 1z quite a bit simpler than meking g
the seme movements in the alr vhen actually handling wachines which require A
action in thess directions. Formerly planes could be largely controlled
and operated by these eimple acta. Howvever, even though the operatione B
involved were uncomplex, cne has never lacked exewples of aceidents th-- o
were chiefly due to errcxs in these ocperations. One can still point to
equipment that leads to the performance of urmatural acts. Thus it 1e ,
necessary to be awsre of this relatiomehip between the student and his L
equipment when it comes to learning these acts in flying, so that the asimple a
acts can be quickly mnstered and the complex cperations scquired. '

In the above discussion I have attempted tc meke the following points; 3
firet, that actes of coordination are formed from eilngle "unit acts"; then, iy
that such acts are first a collecticn of separate, diffuse acts which i
gradually ccme to acquire a single form; that a unton of such co-sympathetic
acts 1is broken apart only with difficulty even though the struoture of the-

operaticn ag a wvhole 1s weskened; and finally, that in performing these :
acts thers asre certein methodse of approach that sre most netural -and et
apmropriate, :

Hovever, many problems arise in pilot training in connection with acts S
to vhich men react with a certain fixed tendency. For exampls, even when
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left handed persons ccnsider thet they heve moved their right fcot as far
88 they have moved their left foot, the distance moved by the left foot

1s apt to be cansiderebly grester than thet of the other. Marecver, there
is likely tc be a remarkanly consistent differencs in the distances moved
by the right and left hsnds, when they have been judged %o be egqual, In
educationsl language thig tendensy is terwed individual bies, and when it
refers to e bias that has already become hardened 1t 1s called a fixed -
bias, Individual bias cften becomes a genuine handicep in pllot treining.
Ordinarily acts that are made tco large or emall cen be quickly rectified
by perceiving the amount of movement of the plane; but since & performence
can be rectified only by some scrt of union with visusl perceptions, acts
based on individual biaes cammot be rectified., Therefore even when pllots
of considersble flying experience attenrt to perform certain acts, their
perforuance is infiuencad by the blas that they have. This tendenoy :
appears most clearly in situstions where the pillot is flying by instruments-
or in night flying, and leads to unrealized errcrs.

*e Judge that a certain direction ie "atreight ehead,” or that a plane
is "borizontal", or that the size of eomething drawn with the left hand 1e
cbjectively the same as something érawn with the right, or that an object
is symmetrical from right to left; but mery times these Judgments are
groasly lnaccurete. Of course it i{s noceemary to try to relate these
inaccuracies to various bodily tensiona, but it is alec necessary to
olarify their peychclogical structure.

At any rate, the training problems of -the discovery of these individusl
and fixed blases, and the appropriate wethods for their correction awatt
further study of the nature of movement; we must not forget that they remein
pertinent problems for aviation psychology.

The Comprehensicon of Acte

The process of lesrning the tachnigques of pilloting 18 2 metter of the
practice of certsin acte or the mmatery of certaln operations, and in the
final ' analysis 18 2 process of pushing to the rear vericus unnecessary
elements within the basic mental and physical functions with whish man ie
equipped, of bringing out to the fore thowe that are necessery, and of
building these into a single whole by practice.

Then, too any person who intends tc iearn to be a pilet will weke scme
con jectures as to Just vhat kind of business the job of flying a plene
actually 18, Up to the time thet he actuslly takes the cantrol stick in
his hand, he revolves in his wind veriocus speculatione concerning how it
vill feel tc manipulate the stick. Of course, here we are apt to meet a
gront deal of individusl differences, but still, whoever the student happens
to be, he will have formed scme type of mental attitude towerds piloting
which causes subjective functions to participate in his learning of the

variocus techniques. In other worde, here the subjective nature of plloting
cames into play.

However, this subjective piloting, or the mental attitude towerds
piloting, 1s bound to be different to scmy extent from: the actusl piloting
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“hsat the atudent will experience., Indeed there mey be persons vhose mental
ricture of piloting corresponds fairly well to actual flying. On the other
hand, however, there may also he persons whose previcus concsption of flying
is in great discord with actual flying experiences. If this conflict happens
to be particularly great, the student will not rapidly progress in the
beglnning of his treining and will often sppear dull or slow. Thus ons might
comclude that it 1s best not tc take the chance of weking a poor guess, but
to avold getting one's mind set, and to approach a new job pretty much ae

a blank page., The poor efficlency of treining wvhich does not grasp the vitel

points of actual work, and of preperstory educetion which oannot be reverted

to actual experience, can be explained in this manner.

However, oven though we can indeed say that it might be geod to approach
the etudy of plloting in some such "blank page” condition, it is almost
impoesible to turn to any new skill with a completely neutral attitude; it
18 not poesible to avoid at least scme ineppropriste precomception of the
nature of the task, Then if such misconceptions cennot be avolded, one
can conclude, that whether ar not cne czn readily change his attitude should
have a large influence on the speed with which he conld acquire the technique.
Thus, once training has begun, it 1s: better if the student is able to make
vhatever revision of his previcue attitude is neceseary and to gresp as
qulckly as possible the chareacteristic nature of his new work, However,
1t seems that there are some men who are simply unable to revise their
mental attitude once it has beccme established. Persans who in this menner
tenacicusly adhere tc an establlahed frame of mind, or who fall to gresp
the cheracteristic nature of a nev task, ere comcnly sald tc be hardhsaded,
or "to have rocks in their head,” Ve ¥now from common sense thet "hardhealed-
ness" 18 a great handicep to learning e new task.

The saying that "you can't train them to be pilots 1f you don't get them
vhils they're young," refers to the fact that hardheaded persons who are
nnable to abandon an jdea one 1t has become adopted and who have lost their
mental resilience, are unsuitable for the study of & new technique, How-
ever, even though one say it would be Letter to have an cpen mind towards
a nov technijue, this never means that it shou’< be withcut content;
generally one mist have s head thet has completed 1ts development. The
best time to degin the study of the technigues of piloting iz Juet at that
time when mental grovth or development 1s complets, dut not yet herdenad.
Some maintain that thie age is in the ne{ghbarhood of slxteen or seventeen,
others hold it to be closer to twenty-four or twenty-five. However this
matter is indeed difficult to deterwmine eazslly.

Then, wvhat are we to mmke of the fact that even though we select to
be pllots only those perscne who have no defects that could aver be considered
defecta, on the hasis of detailed tests of men's various functioms, still
not all of these men are able to complate succeesfully pilot training, but
drop ocut alcong the way? Tverycne realizes that these tests are still
insdequate in wany ways, but it 1s probably true that mo lmng ns these tents
are analytical in nature to the extent that they test only a single functien,
the tests will not be entirely succeesful. This 1s due to the fact thet
these tests do not wmeesures a man’s ability to adapt to a nev task,
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In Jearning & nev 4oy, in spite of thw fact that there are slight
defects in scme functions, the influence of these defecte cen be covered
up by the structure of the whole if it hae been spucceesfully formed. On
the other hand, even though cne may have more than encugh ability in esch of
the separate functionu necessary to perform the task, 1f these functions
are not skilifully integratad with the tolal form of the tesk, the operatiom
will not be sdequately performed. Here the student excells in the unit
ects to no evall, and they are utilized in vain.

A certain pilot of wy acquaintance lost the sight of ocne eye during
the wer. It indesd goes without saying that both eyes perfoxrm extrewely
important functicns in piloting, for example with regarxd to the Judgment
of distance, Hcwever his flying performance 18 beycmd all couparison with
that, of many pllote equipped with the sight of both eyes. Then again the
cage of the famous Amerizan pllot vho had only ons eyo 1a still fresh in
cur wemery., If I am not wrong, I believe that he had had only ane aye to
Yegin with, The short of the matter ia that if cne cen succeed 1n gresping
the charasteristic navure of the whole of piloting a8 2 alngle task, even
though a single elewent is lost, ita function can be replaced.

We can find exemples to 1llustcratse oux point from everyday experiences.
Once one haa lsarned to ewim, the techniqnes invclved are not easlly for-
gotten, even though if .ne were to clasp his hands together =rd bind his
fest, he would be able to swim just about 26 well as a sledge hoummer.
Man is somswhat infericr to other anfmals in thic respect; certain
investigators report that if a dog looses two of its legs, it is ifmmedistely
able to welk on ita other two. Yet in man's abilities there is & certain
plasticity ao that even thongh there may bo plight defects the form of the
vwheole can be assumed with the sction of other funoticna,

Then on the other haand ve have the condition where we sey that one
hae nothing but brute forcs. Or we run across pilots that sre slmoat too
powerful, Thege persone put all thelr aveilable force into performing a
task, regardleseg of how dellicate the raquired operations may be. They
do not know how o diatribute thelr strength, and ars unable to expend it
aprropriately. Therefcre thay give ths impression of being awvkward dbrules,
Such brute force can be successfully utilized only in those tasks of
olaple structure where it ia suffisient morely to expend cme's natursl
strength.

Such situations often cccur in slementary pilot training. At first,

many pllots concentrete thelr attention sclely npon the menipulation of

the contrel stick., They do thie very much as i{f they believed that the
airplane wea controlled simply by moving the etick alome. They hang on

to the atick as if it were their 1ife line. The instructors must teach
them to hold the atic: as if they held an egg in their hand, However,
vhen some sort of trouble comes up, thay loge entirely any cense of holding
the stick lightly. Tn thim situation these pllots refer their vhole bodily

.attontion to their hands, and are Incapable of meniyuleting the crntrols

with their feet, or of keeping 2n sye on their instruments, For this
reapan experienced instructors try to take the emphasis of piilot *reining
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pway from *he hands, and tc dietribute 1t also o the feet. In other worda,
1t 13 mwussacry in early pllot tretining toc gmep the vhole form of the
manar In vhich hody strength is vwtilized in the techaiques of flying.

To repeat, then, in order to countsruci any general blas which the
beginner may have towmrds pileting, 1t 1s necessary for the instructor to
make the student paychelogieelly sware of whst kind of task flying a plane
antuslly 1s, He must teach the technlques mot the laws of plloting.

In learning to ride a blcycle, forr example, 1t ia certainly mcre
effective to be taught how to ride down the street locking streight aheed,
then to be teught the menner of preseing ona's foot on the pedal., Then,
egain, in riding e bicycle it 1s important to keep the back relatively
relaxed, Rowever, if one were tc teech the laws of riding a bicycle,
certainly the eingle act o pressing or the pedal would becoms sn essential
oloment. But here we are carrying our need for inatructlon in lews to the
extreme, In orer to teach riding a bicycle as e uman technique, one must
drill in the operation as & whole: "Whils keeping the sres streight sheed,
prese on the pedals, deing cereful nctto stiffen the beck.” In actuality,
the job of riding a dloycle 1s the job of riding & bicycle, and not one
of pushing on a pedal, Accoréingly one should not expect to get very good
regults in such cases if he wers to teach simply how tc step on the pedsl,
Trajining in laws Jdoes not suddenly become trainipg in techniques.

It is necessary to get acroegs to the student the ccre, the essence,
or the "hang" of the totsl operation. Ome need not conglider this core or
esgence as some kind of wysticel property to be attained. It ise simply
a matter of coming to grasp the essantisl natuwre of the Job of piloting
in 1t2 peychological amd astractural relaticnghi» to man.

Then again we ask; what kind of structnre does plloting have aa a
technique?

If one were %o ask a pilot Juat what sort of a Job ip plloting, he
would probably reply, well, you 4o this with you hande and this with your
fe2t, and you have tc keep your eye on such and such a gauge. In other
words, he would probebly relate soms systematic arrangement of individuel
unit operations. 'This systeu of unit operations forms what might be called
the beckbone of the technigues cf piloting.

- Then if one were to ask the pilot to explairn sach of these unit operations
cme by cne, he would aguin go into detall, but finally he would have to say,
"Weil, it's difficult for me to tell yuu how it 1s; in order to undexrstand
1t, you've got to try and éo it yourself.” Here we can see how the single
tochnique of piloting is constructed. Learning the crder and ayatem of

thepe ncta is largely the Job of the "heed,” while learaing the acts them-
golves is the job af the "awxmp,”

-In perforaing a campler technique the proper sequence of the unit
actd in the system muat be muintsined, If cas of the operations is omitied
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or thn proper order of some 18 reversed, then the whole c¢f the technique
of plloting 1s not formed. This situation is one of ingorrect, or wrong
piloting. On the other hand, one must also guard egainst performing the
individual acta with tco much speed, or to too great an extent. In such

aituations, the problem im not cne of acwething incorrect, but scmething
unakdllfal.

It 1z possible to understand the serisl order of these unit operations,

cr the proper sequence of these cperations, and the content of the unit
cperations themselves only to the degree that their essentlial difference
in thie regard is realized., Now if it vere the nature of menkinmd to be
evare of his envircnment only by rationsl means instead of by muscular
and organic perceptions, 1t would probably then be possible for man to
grasp the contente of tiae eeparete operstions as & series of even wmore
detalled scts. For exsample, in such a aituation if one asked 2 normel
wan to move his hand just a trifle, he would not assent to do 8o without
firat ascertaining to what degree or hov many centimeters it is desired
that his hend be moved,

Here we mm up asainst the attitude of trying to reduce ell intuition
and technique to rational laws., This attitude attempts to extract the
smgn_iquas from our trediticnal erts and by reducing them to lawe
to meke them more cbjlective, However, in instructing the teclmiques of
handling machines, one deals with intuitione that can be neither expleined
nor understood in terms of levs. It 1s the function of this training to
plan the proper unification of the techniques and lawe involved. However,
1f one try to understand a technique by means of intuition alone and there
happen to be aspects of the technique that cen bde more objsctively expressed
in terms of lavs, the proper differentiatlon of the variocus parts of the
technigue camnot easily be effected; thie beccwmes & hindrance to further
training and ia likely to lead to apecific weaknssses in the technical
skill of the student,

Tven though the Japanase peopls seswm to surpass cther races in their
ability to perceive things by intuition, we are apt to rely too heavily
upon this treit; there is 2 strong tendency for us to explain by means of
intuition even those things which should most aprropriately be expressed
in torms of laws, Suoh proverbial attitudes as "one learns by doing" or
"experience 13 the best teacher”, when carried toc far block the progress
of the spread of technical training, and hinder the development of machines.
Thus 't behocvee us to be sufficiently eware of the necessity to maintain

the proper harmony between intuitions and laws in the treining of a complex
technique.

As-T have just otated, 1t ie clear thet the techntiques of plloting

can only be performud wvhen the proper sequence of individuel unit cperaticné
ia matnteined., Howsver, this does not mean merely the temporal arrengesment
of mutually unrelated items. These separete units must come to pcessss e
large overall ccherence. If there I8 no sort of bond or comnection between
unit acta and operations but they are merely aligned cne after the other

in a temporal series, tien in order to perfarm these separate activities,

it 18 necessery to do so with a conwcious plen, However, ia order ic

. &

I A

P}
PR

Ty

LA

T
e |

Lo ,‘_1_“,;7#
AT

)



beromy all i led in plloting it is by no weans nacessary thsit <o perfuram
aach of the mit acts and operatione consciously cr with directed attention.
In other wardis, the technique of plloting is & task which hangs together

as 8 aingle vhole.

Formerly psychology used to mnke 1ts explansticns in terme of more
or less well defined mental imeges., For the most part it was considered
that acte were directed by comscious visual end auditory mentel immges or
ideas and that behavior was contrcollsd by meens of the reception and distri-
butloen of groups of 1deas, However, 1t i certainly clear that mpat of
our daily sactivity im not of this nature,

It 18 true that in the early atages of pilot trajning, the student
often gives the wental commend, 'now I do thie,” as he performs a unit
act or operetion., Howsver, this ccnscicus apprcech is by ne means permenent.
Those flying instructors who have been {mbued with the cld psychology that
employed only such concepte a8 "the power of attentiocn,’” often feel that
correct operaticne can be performed only vhen precise mental immges have
been forwed. "I know well,” they explain, "that in order not toc meke a
vrong movement, one mast concentrete his attention om what he is doing."
And, indesed, 1t 1s not difficult tc think that the greater the degree of
attention that is directed towards a task the more sccurately cam it be
performed.,

. However, comsider the following experiences. Often when we are
vriting something if' ve concentrate intently upon a character ve have jJust
Bada, we end up wondering vhether or not there really 1s such a figure,
even though we may be locking at 2 character with which wve have long been
femiliay. In such situntions all the charecters take ocn the appearance
of living creatures, eech with a peculisr kind of facial expression, ec
that we finally becomes unsble to write at all. Then too, when we have
to write & summery of cur past occupetions for such thinge as Job spplica-
tiona apd we try especially hard not to make wistskes, we 2re very apt
te put down some completely ocutlandish figure or to onit entirely an
essentisal character, so that the job could probably have been more ekill-
fully done if we had jfust written it off neturally. It ie possible to
interpret such situations by considering that in comcentrsting the
attention upon writing the individual characters, the behavior pattern
as a vhole 1g dostroyed and the unit acta become disrupted.

loreover, I at this wmoment am wvriting characters in the firgt draft
oaf this book; dut I am pursuing a perticular idea and sm merely exmressing
this 1den ae I write, so that I em never canscioue of 'writing charactsrs"
as such, Writing cheracters here 1s indeed zn individual unit act, but
it ia en act that ie contained within a voluntary behavior pattern. This
behavior pattern 18 a whole thet haa a charecteristic tersicn such that
ny idees are expressed by ueens of santeances,

Consider slsc the 1llustration of attending o everyprerticunlar foot
movemont Involved when walking up and down steirs, If this were done, &
completely umnatural chain of events would result. Then alsc vhen one
affectes that ha iswalkingwith greet ak1ll, the individuel scta involved
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become dimargociated sc chat the vhole behavior pattern cammot be skil)-
fully exscuted, end the walking becomws avkward, ‘hen raw recrulits are
teught anaiytically how to march, tbe actual perforwance is qulte crude
and becomes that humorous activity of merely extending the erme rigidly
while stepping elong.

Thus we ocan understand that the mastery of complex acte and operations

18 not simply 2 matter of anslyzing out their component parts and attempting

to link them together. In crder to walk 1t is not necessary tc make a
conscious wental effort to move the feet. We simply welk, For the most
part we walk to reach a certaln destination. Then slec, when we commute
to vork each day we do not feel that ve are setting out for e destinaticn,
but rether that we are going %o work. We ere usnally only aware thet we
leave the house and get to our destinaticn at a certain time, Indeed we
find that the times that we sk ourselwes "Vhat mm I doing now?" cr "What

" sm I supposed to be bde doing now?" ers precissly the times when cur work

has not been running smoothly. Such afiustions often ccour when cne has
for some reascn been unable tc abaorb himsel? ccompletely in his work.

In the proceses of learning 2 new technique, coe first performs the
individual operations consciously. They ere axecuted by actively recalling
the learned crder of the acte involved. Vhile ¢oing thig, the seversl acts
become connected and form a single cperetion. Such operations are flying
in the air, teking off, and landing. Gradueliy, these cperatioms do not
have to be consclously initiated as such; the unmecessary acte settle out
in time so that at the time of mastery of the technique, the various
cperations sre performed as a whols. Only when there ia some cbstruction
that blocks this performance or thet dipturds the eotadblighed mental
equilibriim does 1t become nocessary to plan conscicusly what must be done;
it 1sattheset1mthattlwrmaftrowholeorthounimarthoaota
and operaticms is liable to destruction.

Thus we can make the following conclusions concerning the training of
e now technique, First, it is necessary to get across to the atudent the
comtimity, or tomus, of the job as a whole, and to harwmomize the mind
of the tresinee with the structure of the gyostem «f forces which make up
the Job. Then, it is neceseary to drill the student.in detail upen the
fine pointa involved in the technigue.

The Stxucture of Technijuss

In the sections above I have dealt with the problem of the nature
of the acts which are the besic unite of the technique of flying end with
the weys in which they should be acquired amd their capecities realized.
I should have mede clear that it is not possidle to understand the nature
of this technique without considering these 'nit acte ss the fundamentel
element that can be differuvntisted from within the single system of body
tensions vhich comprise the tecimique of pilloting,

The Job of learning to fly is a matter of adjusting one's will to the
unique and defined metrlx of the lews that regulate flight and of scquiring
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a patrix of technique at' sufficient eimsticity to allow one t¢ perform
within these laws, Therefore, the strength of humen will has a determining
influence on the process of lesraing the technique.

Thare 1s yrobabdbly no other technique in which wechanigal lews so
atrongly prescribe man's activities 2s the technique of pilloting. There
are many activities which once they have been initiated can bhe temporerily
discontinued for a while should one's will so desire. If something comes
up that cne does not undereiend, it is perhaps possidle tec sek help of
someone working nearoy., -

Of course, in almoet all occupaticns there are certeln units of
orgenizaticn that one iz not likely to interrupt voluntery. It is as If
o hee gshoved his boat off from the dock, Even though one often cleees
a half-read book to take up anothsr occcupation, one will probably checse
to walt until he has completed s hulf-resd paregrarh, or certainly a half-
read sentence. Indeed, at the moment T am working on this mernuseript;
but should the children swidenly come in and gsy that dinner 1s ready, I
would probably yield to my desire to continue to & good etopping place.
Thus in working, systeme < body tensicng sre set up in accordance with the
attitude cme takea towards the work and the vholes 1g completed with theme
ap basic unite of crganization, However, in contrast to plloting, the
mites of tension of euch teeks as ebove are emall and separate; therefore
the wvhole can be divided Into these parts. If thia division can be made
at will, or the units have an errangement, that is voluntarily ordered,
then the operetion will be espy from the volitiomal standpolnt, even though

-the acts of which it is composed mey Do difficult to execute in themselves,
. In other vards, in leaming such cperations, since man 1s not ¢closely bound

to the work and he can alter the performance of the teske much as he might
desire, voliticnal training as such 18 not mecessary. The play of children
is of such a nature,

We can tempcrarily refer to such occupeticns ss plioting which
strictly reguiate humsn performance as compulsory teske. Compulsory
tagks, then, are theoee tasks in which the necessary techniques are pre-
scribed to a large extent by laws. As a concrete 1llustratlon, comsider
the sirplane which unlike the antcmcbile cannot be sbandoned jretty much
at the will of the cperster. The pilot must necessarily be obedient to
tha lews that govern his plane from the moment the wheels are pepareted |
from the rurway until they rest agzin on the landing strip. The whole
of the occupaticn has a single ccherence that muat not be sovered. Until
the pllot has finlshed his Job, he cannot abandon his duty nc metter
how bad he may feel or how tired he may be., While em the Job the pilot
carmot "teke a sigh," ss 1t 18 commonly put., If he "takes a sigh' while
flying, the single system of body tensions beccmes separeted into two
disjoined parts; 1f umisuel circumetances arise here, accidents are
likely to occcur. Tt often heppsne that efter having met trauble in tie
8ky, ond having bean sucscesnful In ekillfully Xesping the plawe aloft
during thie tims (throughout this time he had cbeyed the nrusiribed
mechiinical Jews), the [flot attewmpts nie lunding; vet with o ai% he
relieves hig tewton and givem oo G0 aw of the drewtde » il + sicenta.
Tre cAbtae werde . 0 Jo Tpeivilely watesEnyr beo @@ivtaly v myaion o
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flying up until the very end of the operstiocns of piloting. The above
implies that wany accidonts are due to a8 lack of wvolitional adaptability
on the part of the pllot who 1s umable to sutmit himself entirely to the
regiventetion of euch s compuleacry task.

In aviation the compulscry neture of thees tasks is extremely
stringent. I mean by this that failure to adhere to the laws of plloting
is & direct threet to the 1life of the pllet. Such & degree of compelling
power 18 not often seen in other occuvaticna, Particularly are there few
others in which the threat to 1ife swaite for so long in constant ambush.

Cn tha other hand however, the job of pileoting hes a fairly clear
and precise peychologicel structure. Of course once the task has been
undartalken it 18 not possible to relieve its tension until it has deen
entirely completed, yet it ie possidle for the pllot to understand the
extent to which this tension must be weintained in pllcting, unlike

other Jobs. Thue when one undertakeo a particular flight it is comparstively

easy to adopt a suitable mental attitude towarda the work it involves.
Needleoas to say the flying time of the plane 1s regulated by the quantity
of fuel which the plane is cerrying, and thias ensbles the pilot to know
that his time of flight will certainly be limited to this extent, Thus
ve oes that the task of flyiog is a durden for the pllot because of its
pervistent tension, but at the same time this ccapulsory nature enables
the pilot to form a definite mental attitude (Einstellung) towsrds his
work. Of course it is undoubtedly true that the restrictions of flying
time lead to more complex asnd cumbersome military planning; still I wonder
with vhat mental attltnde the pilot would begin his flight if there were
no mechanicel limitationas to his flying time.

Actually, cne doee relieve tensions to a certain extent while flying.

This occurs upcen the cotmpletion of 8 unit operation. There is no question
that some tensicn 18 relleved, for example, at the end of ths bank in

exscuting a twn. Hovever, such relief disturbs the underlying tone (Grund)

of the tension of flying hardly more than a ripple, On the other hand this
relief of tensicn in the completion of unit operations forwme a necessary
ccamectlon between successive operstions, and 1t 1s here that lurking
accidents, taking adventage of these weak interstices, creep in, Still
thay are no more than slight disturbances of the underlying tone of the
vhole, and can hardly be compared with the rellief of tensicn that follows
alighting from a plane.

Thus ve see that the task of piloting is forceful. It is precise and
coxrete, It is extremely significant that 1t 1s a task that precisely
regulates humen will, in particular the forceful will of young wen. It
is for this reason that the wilitery Training Commend states that duty
in the Alr Force 1s "excellent prectical mental cultivetion.”

Fuch & characteristic fundementaily determines the nature of piloting
as a mental task. Similerly the vclitionel structure of the wen who ere
able to adjust to such a task has ¢ precise nature. The cheructer and
personslity of the pilot which belance the characterietics of the task of
plloting in turn should have fairly commcr-similarities with the character
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nd mersonslity of the youths whe have a desire to Fly ang tc make Flyling
thely rrimery ocoupation,

Thus ve have aesen that training In the technique of plloting demands
as prerequlisite {iret, a certaln rmount of intelligence in order tec learn
the Individual acts, then adequaie functioning of the bodlly parts, and now
a specisl psychological attitude; dbut since the techniques of piloting
prescribe beforehand the voliticnal raquirements of the trainees in its
precise characteristics; the most importent single fector in piloting
aptitude is the volitionel etructure of the pllct. BStilll few objectlve
methods for the inveatigationm of cheracter and personality have deen
conceived. Tuch tests have been employed to some extent in Germany,
Cenaller for example the Krmepelin Seriss Addition Test. In thie test
the subject 1a rejuired to meke contimcue eddition of such sums as
5 -T,7-3,3 +9 .... etc, The eddition ie continued for arcund the
period of en hour, at the snd of which time 2 work curve for the sublect
1s graphed, plotting the quantity of wark sgainst a certaln unit of time
{Kraepelin used 3 minute periods in his grapha}, The test has heen some-
vhat improved by certaln Japenese investigetore, end it 18 now posmidle
to cbmerve such characteristics of the subject es his method of initiating
the work, him stick-to-itivenwss, his exciltability, the efflcacy of trein-
ing, his mental dlockinge, his perserverence, hie susceptidility to fatigue,
etc. The way in vhich theee characteristics appear in piloting have been
investigated., The vork curves of pilcts who have frequent accidents or
vho seem simply unable to grasp the knack of Tlying have characterlstic
patterns., In other vorde, the ways in vhich the student can sudject his
vill to the requiremsnte of the tasgk will vary from person to perscm;
thus the volitichal nature of the student determines in larges part his
fucoess in learning the technique of flying.

Whether man 18 volitionally Iinnately smited to ce'rrtain cccupeticne,
or vhether the will can be conguered and altered by man hes not been det'i-
nitely determined, but wvhichever it may dbe, 1t can safely be anid thet

Tor piloting an elesticity of will and balsnced way of life sre ebeolutely
esssntial,

I shall conalder this matter In detail at 2 latsr time bdut there are
various different kinde of airplensse that must be flown by pllots, each
differing in ite time and renge of flight and Ais method of operation.
Accordingly the sesversl types of planes diffexr in their paychologlcal
nature. It is a pert of the dvty of the flying inmtructor to cbsarve
adequately the deily lifoe of the students under his commend; he shomld
observe thelr volitiomal nature as wall sa thelr special technical abilities,
as for exampls whether they are skllled at flying sclo or in formation,
Then, espesking particularly of pilot training, basing his judgment on both
obgservations, the instructor decides who will be sttached to fighter and
who to bomber duty. Also 1t 1s the usuel practice for the students them-
selves to expross thomselves concerning this decision of the instructor,
since after = certeln amount of trulning they become conecious off the
feelings they have towards the varicue typee of work. Moreover, even if
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the Btudents are actuelly transferred to the type of service they did now
regerd moet sultable for themselves, their increased wolitionsl strength
that ka3s been tsmpersd by pllot tralaing, wi™l Tasilitate the ecquisiticns
of s puitadble mentel attiiude towsrds the new type of work.

Tt could hardly be meintained that 4n the military life cne is able
to do pretty much what he wants, when he wents, and how he wants, When
&n order s handed down, the soldier must be willing to cbey it regard-
leaa of the noture of the work 1t entails, and, 1f need be, o risk hie
1ife 1n the execution of that order, Volitional strength is Indeed neces-
pery for such devetion 4o duty. Treining in the etrength of will 18 moast
rigerously, thue most effectively, carried out dwring actual flight
instructlicon, btut 1t is fuwrthermore necessary thet this tralning be carried
o every phase of hie daily life. Thus pilot treining 1s not carried cut '
at the 2irfield alone., It is aecesgary to make the whole life of the
student the life of s pilet. Treining s piict can never be regarded ae
a matter of ailmply sdding on the technique of rlloting to a glven type of
student; 1t 18 e mabtter of woking & man into a pllot, In that pilcots
sre mede, the techniques of flying becoms a part of them,

Thue in this country, a8 wsll agz in America, pilot training involves
volitional trsining in the rigid insistance upon discipline. Student
pilote are required to sleep in barracks and to comply with many regulations
foar living in the group. Orders for the day are prescrided and all are
1equired tc camply with their instructions., Such 1living habits inevitably
meeult in tempered volitional atrength. It seems fitting to recall the
old Jepanose proverd, '"For fine sons, let thew travel.” Travelling is
unquesticnnbly 2 psycholeoglcally ccmpuleory taek, Once cne sets out on
a trip, one met kesp at 1% unsil the deatinaeticon 18 reeched., The point
of the proverd seems to bte that by tewpering the will, we gain strength
to withstand the stormy waves which will beat upon us in the future.

It 18 getting so thet I am constantly repeating wyself, but I should
like %0 streea the fact cnos more thet pilot trnining requires indeed &
most rigorous disciplins of the will. Therefore, 1f there are aspects
of the perscnslity thet ere weak o britile, they cannot withetand the
pressure of such compul3ory training, Even though they are extremely
small In nuuber there are scme men who derelop mental breakdowns in
elementary treining due to previous character defects,

When one considers pilot training as not merely drilling in the
techmiques of piloting, dut 2lsoc ms training *n the methods of wverfare,
cne sees that the goal of the student pllot ie the wastery of a discipline.
Our country indeed has 0l1d treditions within thie discipline; 1t should
be cur effort to plen our pilot training to follcw in this line.,

The Structure of Techniques (Cont'd.)
{An anpuer to sors gueetioms)

L have atetzd before that piloting & plane 1B a campulaory task tha+t
1s oonposed of a wnifled pystem of hedy tenslons., Tt 418 natursl then that
chin compmlsory nsture should be expressed by the ualt sots wnd oparetions
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of wrizh toe syetem Je romposed, Thus we ahould expect that jJust ae pilet
trateing et be volitional training in order to learn the technigus of
filying, 80 {n 4 cartaln sense must there be wvoliticnal trmining in order
to lssrn the particular acts involved. Thue ve meet for a pBeccnd time tbe
provlem of the training of unit ects; we shall consider the learning of
unit acte as 1t 18 related to the "asecret” or "knack" of flying.

It is often maid that certain people have Jifficulty in learming to
fly becausa they seem unadble to grasp the "eecret” of flying. There seeuw
te be portinent implications here of the lliterel txsnslation of the
Japanese word for "secret” which is "btresth." V¥Fhen we perform certain
sots 1t beccmes necessary for us to control our dreathing. In instructing
gtudents a3 to the secret of good rifle shooting, 1t is largely e matter
of teaching them the best way to hold their bresth and when to lake thelr
breaths, 7olitional control ie taught by training the etudent to regulate
in A precise mamer his method of breathing.

In crder tc comslder the leerning of unit acts let us drev oir examples
from training in calligraphy. In practicing good permanship it is normally
fairly d4ifficult to drew the character exactly like ths model. However,
vhan we say that 1t 1s difficult to do B0, wo mean that it is difficnlt to
remroduce the character Jjust sa desived becsuse of cne's previous writing
habits; the "secret"” of the writing 1e different. However in trying to
paint characters on a sign, tne's own etyle of writing is quickly sbandcned
and 1t beccoes somovwhat gasler to draw the cherscters in the plain form of
the model. In this situation, the writing ie hardly an sxpression of cne's
verscnality; one 1as able 4o suppress to a certain extent ocne's Individuslity
in writing and teo submit to the compplscry tasl: of writing the charsoters
as prescribed by the model.

These various "secrets” are not omly forms or abstrect petterns ons
has learned but are rather things that have a2 certain strength of persistence
In thelr influence. Therefore, Iff oiw does not suppress these individuel
tendencies, the unit scts involved in piloting cannot be faithfully
reproduced. In tralining in calligrephy one must acourately copy the form
of the model character even though cne hes already developed e certain
norusl styles of writing., VWhen one finally becomws ekilled in permsnship
B0 that the reproduction of model characters ia axtremely sccurste one
has zoquired the secret of the tack; that ias, the old individusality has
been suppresasd allowing a new ons to be born., Here we come to see why
penmanship ie a discipline, rether than an art end how it becomes a method
of mental training, '

In the operation of wriving s single charmcter there is & delicate
undariying tome of tension and relaxeticn for each dot and astroke of the
brush; the skill of writing comes in grasping this tone, vhich is the
"secret’” of the writing, The situaticn 15 exactly similar with respect
to the acts of plloting; eech heg s delicate underlying tone and hue.

The 'secret” of flylng gives a certain delicete hue to the acis of
piloting; thia 1s s0 definite that instructors are 2bls to zemse from
vhat slementary trailning ocuifit the student has coms dy the feel of hie
control of ths plane. Similirly one can tell the school of penmenship
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of a persen by looking st his writing, Individual sharacterigticas are
revealed by such delicate acte; it 1s ilidleed for this resson thsi, the
Judgment of personality by means of handwriting can be made.

It 18 often considered that orientels are umewally keen in graeping
en individual’s peracnality by wmeans of seewingly insignificant acts, end
I think that there 1s a quits legitimate foundaiion for such an opinien.
If our people d41id not have an unusually sensitive natue 1t would seem
unlikely that the art of calligraphy snd the appreclation of form in
besutiful writing should have developed. Thue we shomld expect us to
geek such delicate subtleties even in the art of plloting. It may indeed
be true that there is little interest showm along thie line in foreign
countries, yet this ia probadly dus Lo the fact that in thoae countrles
the abllity of the psople expresses itself along different lines,

The Japenese tall their keesn apprecistion af subtle forces intuition.
Moraover, the intultion of the Japancse is cotmonly conaldered to be the
opltome of intuition and an unsnalyzetle appreciation of nuance. Yet I
feel that in such countries es Cermany the effort would be to make this

intultion es scientific as possible, The propecments of graphology (Grapholosis)

attempt to explain personalities in terms of the resulias of a sclentific
analysis of handwriting, Even thoush graphology 1s indsed groes vhen
canpered to the delicacy of the aso-called intuition of the Jepanese, 1t
has 8till becoms systematized and made universally spplicadle to a certain
extent. Such an approach toward sclentific treatment must be acquirsd

by the Japensse people. A great criticism 18 to be made of those pernons
that feel that the skills related to mechines, toc say nothing of the arts,
should be forever transmitted from gensration to generation es lmnate
traditional secrets.

Hers we begin to enter the territory of skilles. The colloquiel words
ve uge in Japenese to refer to especiel skill in performing joba seem to
be gsomevhat significant. VWhen we refer to skill in delicate mamual work
ve speak of the trick of doing the tuuk. In speaking of skill in coordins-
tion of more gross bodlly movements we talk of good nerves. To refer to
sklil in a generel occupaticnn we speak of the knack of doing the job.

When calling attertion to perticular skill In plloting cne often says
that euch and such & pilot certainly has good nerves. Yet the expressicn
"good nerves” here doos not refer to eny particular excellence of a nerve
itegell, o to the spsed of nerve conductance but rether calls attentiom
to the ability of the pllot to grasp the subtle nuances end fine poinis
od' flying. But here we are getting back to the secrot. of flying,

In other vorde, as I have stated above in the secticon on understending

" acts, those persons who sesm to do unusually well have yepldly gresped the

delicate aspecta of the form of thelr work, and these they asasimilate as 2
mrt of their verscnality so that thoy are able to perfarm thelr work
vithout exerting useless sffort. Coasider an example of such & perean.

I am acquainted with e men who In his youth had been chosen the best
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ail-r mad stilets of bis school. One day sfter he had just beon slevated

10 thie hoacr, he was 2alled upon to deliver a wonsage cn dbleycle Lo an
a’flce sows dlstance away., Now evan though this boy hadé been selscted the
boat all-round ethlete of the schocl, {t jJust 3¢ happened that he did not
know how to ride a bileycle. However the boy, too exbarrcesed to caonfess

he conld not ride a a bicyels, mounted the bicyele without a word, and rode
off on hig errand. f course, 2t first he wag afraid of the denger Involved,
but he found that he wes =lready s bloyelar after ¢nly riding s dlstance of
tan or twenty yarda. Accordingly, the boy delivered his meszage and returned
vithout incident, Ia other words cne can say that together with the natural
ability this boy possessed aps an all-round athlete, he alsn had a keen

genge of awereness that ensbled him to gresp at once the delicate nuance of
the paychological structure of the task,

I have emphasized before thet in order to lesrn & task 1t i not only
important to have sufficilent naturel atility, but it 1z alse necessary to
come Lo grasp the Tom of the Job; yet T lesl that cur discussion of the
kneck of doiagz jJobs has demonstirated this point agein,

In order to clarify the psychclogicel nature of the Xmeck of doing a
a Job wa shell next ocmsider the perfcrumance «f those persone who are said -
to heve a shallow approach, We gay thet perscns are ghallow in their
performance if they 3eem uvable to put themselves sntirely into the Job
22 a whele, and grasp instead omly the structure of one smsll asvect of
the work, that is, a eingle purt differentiated from the farw of the whole,
These persons ad uet only a small system of voliticual tensicn to their
verk so that they become aklllful In this prert of the work alome, Shallow
vorkers temporarily like to appesr to be working st a particuler part of
their job, especislly in front of othor pecple; but in cape of difficulty
they never attempt to carry out the whole job, and when there 1is no
difficulty they do not pitch whole heartedly intc ths entire tesk,

Thus vhen shallow etudents try to lsarn to fly, they make rapid
rrogress at first, “hen the operetion of 2 different type of planme is
taken up, they seem to be able to comtrol it se socn ae the instructions
are given. Indeed these students are more prone to aceidents than others,
but they are not apt to be serious cnes., These stnudonts make flying =
mennal task withont attempting to penetrate to the core of the true technique
of flying. In other words, the attitude of the shallow student fevors a
repld, ekillful approach to the individual psrts of a single compulsory
occupaticn, yet not to the cccupetion as & vhole, Such an aprrosch does
not lead to the unification of men and wachine and results only in super-
ficial perfermence, not skiliful flying.

The Japanese pecple have a language rich in words that describe such
levels of perfcrmence. The key words of this section - Jnack, trick, shalloew
-- are only a few that could be mentioned.

The Jepanese pecyle accordingly recpect thoss persoms who approach the
study o an art vith their whole porscnallity. One gses the aimilar deriva-
tion of the Jepanese worde for knack snd expert. Originelly the Japsnose
word fer trick was the word Ffor tocl, 1f ome submit nis srgument to the sen
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of words, The Japoneae nre indsed cinfcioud of the trii: ability neceseary
to onter wne’s true self inte the learning of so art. '

I consider thia leat sectlon the reply to a Long stending cuestion
by a superior officer,

The ievel of Aspliretion in Techniques

I heve stated earliier that 1t !e necessary fcr the student to edopt
some sort of mentel attlituds towards plloting; thet is, he must sev up the
preper level of aspiration. If thie peychologicel lavel 18 too high, if
thers 15 too greet a distence betweer the mtudeuts mental level and the
actual sbility tha* he has, the ment:} stt{itude will become a dream which
1f not realized will lead %c disillusiomment. Howevar, ot the same time,
17 this mental lewvel is too low, the stuvdent emelly achieves his goal of
progrees and he doss not seek further development,

At any rate, in oxder to ingure the meximm performance carecity of
e Atudent it {8 necelssry for him to sastablish the propar level of aspira-
tion. “1en cne considers the matter, ocne cften finds thst scmo students
whe regularly feel thet their per’crvence ie poor amd that they are not
good et all es pllicts are actually srong th®s more superlcr students, and
that emong those that are oontirually full of self confidence and who
feel fairly satisfied with their work, there are mwany roor students. The
difference here seems tc be in thz leight of their anticlpated level of
performence, or in the wey in which their pereaonal goals appeer to be
realized and it in with the actual lews of flying, > in the degree to
vhich the height and content of ihe atandard cf aspiration thnet they
have pe.ablished haprens ko be apmowriate,

"hen one practices jumping Aown from a high place, he probedbly finds
thei he cannot bring himself %o Imp off of s rathor high place 1ight =t
firat, He uenaily fiads 1t better itr silsrt at e comperatively lew height
and to insrease the helght graduslly From there. At a helght of a few
feot corice can make a good ad justmant to begdn with; then the helght is
gredunlly increased by on ununoticsable two or three inches, and ane finds
he in able to perform the tesk 1f the changes are made graduslly. But
even though the helght be raised by elmost impercertible smounts, at some
point cor other he must reach a certain helght wnere he faels that he is
reslly veryhigh in the 2ir. Now 1f he tries tc Jump, it will probably
take as umch sourege 28 1t weuld have from the ariginsl high place, My
point 13 that in difi'icult work, or werk that requires some amount of

courage, one :mst wake such a Jumplng of f if the work 1e to ba done et
all.

Here we meet the probiem of courage and self confidence. TIn those
situnticne vhere one mist strike ocut for a higher level of performence,
coursge and boldnees mey indeed be nwedsd, but it 1s only In this way
that self confidence can be acquired. In pilot training 1t is exiremely
necessary to have the proper self cofidence in one's ability with reaspect
to other taske than the lesrning of simple skills., If one comperes the
airplane of today with thet o tventy yea'n a2go. the grest change 1n 1ts
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capacity 18 immediately epparenc, I courde, the increesse lts crpucity does
nat signify by ary smane a yroportionel insrease in difficulty of control,
hawaver in that relntively small processce have cowmg to eiect large results,
tne new capacity of *hw plene hes iucressed the steain upen the plliet.,

It migh? seew natursl for wome 4o think thet if ome had developed &
cortasn amoumt «f salf confidoncs coxeratng one's abillity tc make a
raocesful larding on & particular muamwey, and If cne oculd use = plene
with vhich h+ werw jemilisr, then it would prcbubly be equally easy to lend
the plene wan the epeed (8 Increassd cnly slightly, VYhen one connldars
the mattar from a loglizal point of riew, the length of the Tield ims aslwaye
cxetant regirdless of the sposed of tle plane, thus cme sheaid eXpect the
pilot Lo execute & landing with increseed apeed with the usual self
asevrsnce, However. actuaally thy gitwation ie not eo, but the end =<F the
lrading striy seews ¢ rash vp towsrde the plane, and the pilot at firet
13 apt to becoms pouwewhat tuken vy rurprise, He suddenly Teels that the
task of landing has become almost peyond his abllity. TYe« in such a
gltuation, if the pilot resclutely determinee to go in and meke the
landing with increased speed in uplie of his feeling of trep-datlon, to
kia ovm surprise he £inds he 12 2bls to land perfectiy well; he 1ie then
benseforta sanfidont of his ability %o mske a successful landing under
anch confiihluns,

This power to iurge chead in spite of feellngs of hesitation 1s
sxtremely naceasary in pilet tym!ninz. Hot cnly does it bacome the preo-
pelling forse of btne achlevowsnts ¢f fndividusl pilots; ‘n many respects the
progrzes and develamment of evisilon technigues a3 a& whole dependa upon this
pover.

Once wany centurlee ago a cerisin Becticn <f the couatry syread about
emong 1is archers the =ecord distance Lha% =n arrow hed bzen shot in the
comunlty. Dut once soms person hod established a nev record at, Bay
gixty-slx yards, avervons folt that they too would be eble tc eblain tunt
wark, with the result that only smcuz the werriors of lebesshime did wmen
of great atrength of bow appear. Self determinstion and courage are
forces thabt sxtend wen's sbilities, They drev out wan'e latent resilience
cf will,

Flying n plane of tha linited capacitiee of tlw places of twenhy
years ago waa e ratLor of some dapring and determineiion. Yet the alcmentary
trainses of toduy as ncraally of wich the sawe capecity 2e those eaiiy
plancs. Hers we ers sble to appreciste to & certaln exteni the remarkable
resilience of luopen wild,

If in the strergth of lumen will there were no 2bility to forge alwed
with mreat stridea or av least 1o push on stesdildy, in ordor to nuwgulse the
cbility to fiy thy contemporery ploues of hign capeciity we should probably
mevi had to atert with the old, porr capariity, essy Lo uperale Llanes o
tormer times and vo follow the cevelovmeit of the plane otep by step in
my training., IT such wera tie csee It weaid sctuelly be receasary Yo age
the citnoded ~ralners euch as we swmpioy moday.
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Tet I surpose theye are neie god oxnte In meking use o thase
cutinoded plaues ap we do, At leact vhes Jhe student learns to fly even
the eimplest type of plene, he deve!vpes confidence In his atility to
"fly en elrolsne” &8 such. Completely lgnoring the wetter of whuther or
not tralning of this type sids the studant ¢ gresy the fundsmental
structure of the technique of flylng » plens, it a2t least serves the
purpose of giving the student self confidence, and thus might enable
subsequent training to proceed more enocthly.

It seemw as if I am conataniiy getting side-trecked, but along this
line cne can see how even glider training would be beneficial to begimmi-g
trainees. The confidence oms has that he can fly Iin s gllder 1ie at lemst
better than the reslization thet one hes never before taken his feet off
the ground, Then it might ba profiteble tc have these students practice
in a glider that has been equipped with an engine. When they have meste ed
such flight 1t 1s jJust a step to flight in a real alrplene, eincs the
gtudenta can be encouraged by being toll that planee ere no more than -
glilers with engines in them,

If such peychological tachniques are akillfully applied there is no
resgon why learning the technique of piloting should not be comparativel:

easy, However, then such training might eppear to scme to be rather padied |

and soft., Yet 1t muet be pald that scmathing seeme to be defective in
those persons of urgent snd desperata spirit. They are not apt to do
particularly well in pilot training, Hcowever, it 18 Ly no meens the
obJective of the psyshologist to relieve men of the necessity of meking
eny effort at 2ll., Psycholiogy is Ilntercsted rather in the applicetion of
human effort if 1t ie clear that once this effort hae been made 1t can
become the basle for further wograss.

Howover, even though nothing intexrferea with the treining the job o
waking use of & muiber of trairers of veryirng carvacity untll Finmally the
eguler pleno the plilot ie to 1y 18 reachied dewands in 1teelf Huet tha=
amount ¢f time and thet smount of industriai equipment; 1f the pilct i
given such treining at the asasrifice of the lsbor of the thousands of
vorkers who must produce these trainers, the person who learns to Ffly
thege planes muat in tvr voluntarily whip his will and temper hias

volitlonal resillence and oxeyt & proportionsl amcunt of effort, if need
be. :

£11 young men who spply to admiosion to the Air Foroces or some other
branch of military service wonder sl Tirst what kind of work these services
hold in store for them. Then they ask themselves If' they will setually
ever bocome as technicslly accoapiished in their field as those whe have
amoccesefully gone before them. Meny of these young men undertake to find
the snawer to this question, snd by their earnest effort do so., Needlesc
to sey there is the graatest differencs in the world between these young
men and those who in comperable situaticms ndge themeelves incapable o
ever becoming = skilled technicien in the service, even though they wmay
have equal ability. Having an expanding view of cme's owm capebilities

12 the neceseary preumise to the complste reallzestion of thess abllitles,

It mey be that W ving an expenfling view of cne's abhiiitiee 1s largely
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lonate within the personalities of sume men, however there are meny instances
vhere thls clearly depemds upon stimmlsting envirommentel circumstances),
There are meny cases vhere personsg hsve felt themselves unshle to make &
bteneficlal meve successfully, yet when externsl corditions give slight
yroddinga to the heart the result 1¢ not only suczessful performance of

the dssired act, but also fucreased melf confidance in other fields as

well, The first attempt ls jJust as offective in leading to self confidence
even wvhen 1t 1 & daring sact made in deeperation to conceasl one's own
inebility and cowerdlce. Moreovsr, darirg thet 18 forced on a man, or

that is mede becsuse of conscious competition with assoclates is equally

as efficaclous, Once the person le merde to teke the dare, 211 previous
Teelings of inferiority disappeer end & positive, construstive attitude
towards the task can be adopted., The dsvelopment end expension of one's
capacities rejuires considerable stiention, and mst be obtained from living
in an envircnment of fairly etrong outside stimlatiocn, at least during the
souras of tralning.

This meothod of developing self confidence is often employed in many
fields. 1In pilet training, for exsmple, the student 18 trained in s fairly
oasy trainer and comes to acquire a2 considerable amount of aslf confidence
with regard to flyilng. Thon the student im shifted to airplanes cansiderably
wore difficult in operation. The scquisiticen of a positive , outgoling’
approach 18 abaolutely essentisl in the preparation training for pilota.

If one looke at his owm past he will be aware of a certsin mmber of
etrides forward. By this process man's volitional nature 1as forged. Then
by eveluating his progress in the past, men 18 able to prepare for the next
stride. Indeed these forwerd etrides seem only parts of individual bio-
graphles and personal histories, but by the daring acts of the sum of the
men in aviation the level of achievement of thie technique as a whole is
conatently belng elevatsd.

Even though the Lhistory of aviation ie stlll yomng, the Japansse
peopls have already wade valusble contributions to iis development. As
these continue to build up, the level of aspiration of the Japencge eopls
is raised even more. The work of the anclent gods of war is being repro-
duced in the achievements of the thovsands of men who devote their lives
to arletion, end indeed egquipment suitazble even for the gede of war has
become poselble. Historical developments in Japenese avisticn =are promised
by these workers. The proud survey of the ccatributions of Japanese
aviation 1s a privilege afforded only the Jepeneee pecple. /e must endeavor
to reise even higher the level of sspiraticm that we have today. In order

_to do ihat, ve should carefully examine the past achievements of our cwm
reople.

—h
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THE 1,771 & & PILOT

To My Broether:

A8 cne would expect, when we reod the report of the explosion, we
raeceived a great shock, Yet in wrny ways vhat we felt was somehow
d{fferent from jJuat the simple f2eling of @ ie?. Ratheir there were
mixed feelings of pride in that we kuew he kad dled in natisfactlon,
Rowever, cfien when we think cf him, we woender 1 perhane et the and he
had said scme final phrsas, as he let hig body eink benath the waves
of the Coral Sea, Terhaps it wouid nove soemed natursl for us to feel
a tcuch of sadness 5hat there woe nc vay for ue o know this, However
1t peems to ms that such Peelings imply the lack of 8 true iseit under-
atarding between us or this earth. acd bim,

I cannot help liking to think thet he died with e cry of Banzai!
at his lips. It Ie essy to think so., However, whateTexr I cen say 1t is
only the imegination of a persen of this werld, Ia order to preserve nle
memoyy es truly sacred it was necesscery for us to establish with him a
tecit urderctanding bassd on truth, For & lemg tlme we wers disturbed
wit.h this splritusl protlem.

Nevertheless the thing thot most atrongly pushed forwvard our pitiful,
gsarch for truth was the words of hin compenion~in-orms which ve recelvei
after almost s helf a year had pessed: fn the final moment he shook his
wings, The affirmation of his ancceptance of death in this manner wae ias
gource of great jJjoy to thepe wio survive hia Yiving.

We, of thie world, were wost eacily able to belleve that he died vita
such spirit aftsr having been shovn worldlr things, That ls indeed proc:
that wve are pecple of thia werld, Xiowvevesw, in the long run the wnitlwma- v
failth we should bear in him shouvld ve a i‘a* th that surpacsen theae worlily
demonstrations; at the sewe time thot f2ith rhovid {mply hiz trust in us
Ae thia tacit understanding im ealized, Liis death Lz transi'ormed intc
sevenfold roircarnate life,

Japenese verriors have solemaly taken ceth of the worda they should
ory out at the lsst, ‘eny werrlors heve coupaniant-in-acms that verify
thelr final leil. IF this streng cry is mfinished, his companiorn will
shout 1t in his gtesa, If the Jdving warrisr afflwe this pledge merely
by & final smi’e, the sonctity o hie last cen be assrried back to those
who avelt hie return. FHowever wli the Pilyeras wio have become of sacred
memory have nct been znle tu hove ecoe witiese to trunsmit back the final
ery, ag did my brothar. Who cen testify %o the vela and heroism of their .
end? Yet, those that survive, and his vne hundred millicn compatriots,
snd those that have gone bafore fo not begridgs these flyers the scknowledga-
ment of their desth as the doath of & hero.

Thege flyers hold their foith bard within themzelves; In order tc
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cLrry ot the fecit undevatanding with toelr counlyy mon based on thie
Foity, they muet go out each luy beileving in thelr hearts, "Everyday

i live dying, everyday I Iive 4ying.’ They dc not held this beliefl werely
bacause there are wuny dangerwia sspocts of fiytny. o wan 1e abhle to
predict the time of his desti. Orly the Japnrese neople respect = Lhey
4o ackhleremant in this world, the hemor of that aal emd the sanctity of
that dezth. Tt ie haid so in Thelir highest fiwdition.

™ Foad of 8 “ilot

Tecause of the fwplici® paychologlcel characteristics of the ert of
flying those men “het etady to be vilote mat come to effert & changs in
thelr vhole personsllty. The task of lesiring to fly {s not a matter of
simply escquiring the tecvinigues of plloting in addition to one's other
abilitlen, it 18 more 2 procesr of o perpont’s bDeccaing a zilot, 'The srt
of fiying should meanifess 1tsall in every copect of his miad and body,

Moreover 2t 1 not ondy s mabley of wmaling thae technidues s part of
the wan; 1t is llkewise 7. rut necessary to mweke the tan a2 part of the
technligues. It is iwceenary for the student %o divect his whole purpose
o acyalring these wehriques, 01ly when theoe two aspo:’s are mtuslly
carrlzd ou can the braining of supsrior plleota be schisvel, Thia lwmplies
that pllot training Is nct the almple learning of an art, one miat concelve
of 1t er the education of the while perzon within a ainsls discipline,

In our country 1t has lowy been considered that lesarning an ert is
in fact the long process «f lesrming a éiacipline. Fwen those wvho become
gkilied in the vardlous tachaloquss of the milltary discipline can be consldered
arhists;: then too, vhen Yanagiilkt Tajima writes "the art of conquerirg otherys
i the rrt of conquording omaeslf,” 4o weens that the.military discipline
Aucni.d bhecome one with the fleeh and bone of the soldier snd not merely hu-y
soans him as 8 closk, Soch swhoroush agsimilation of an »rt is of value in
all :vtg as well =8 in wilitary diceiplliw. Take for exsmple the youth
whe 4saires to bocome & carpnter. At an esrly ege he mual submit himself
to e in apprentice 1a the houoe of & aester., But here ne is not taught
how 2 handle the chisel and plane et ouce, Tor a long jericd of time the
oppreitice mat run errynds, susep the house and do the z:o-king for the
magier,. In 818 apprent.ceship the student learns only by watching the
mreter and the sii{lled surkarn perform thelyr taske, and (f {n his heart
ha wants to learn and 1: willing tc apply himself,, hia apprenticeshlp
san be very prafitable. If Lh2 boy is unabie to endure the period cf
apprenticeship, he doss not pnawese the qualificaticne that would enable
hlm to beccme a waster hiimpe!?, Through this process the student 18
given 8 founds+icm within his whole peracnanlity for the work he mmat do.

Thus the apprentico in lesintig his trade does not wimply add on his
gkill; he asgumen the oese oF # carpenter, tskes the Bpesch of a carpenter,
amd acquirea the whole tutloot wund denesncr of & carpenter. In el fact he
becomeg a carpenter. It can de (Custher thought thet thoss arta that are
aoguired without great et'Tort, nelider raynire grent offor't 1a payrformens:,

Learning te be s cller o 0 gk that reguires twin g7 caler moTferts,
ity aftar monpy grent Rosvnhloe beve oeen eodured -an a fiolter bhe srteo oS
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3inca mctusl experisnce on the fleld of nattle 1s the teit treining for
the fighter 1t ia neceeeary that the everyday training of those 2bout t<c
entsr hattle be a8 mwarly squal ro the condition of 2ctuel combat as
posalble, The dally treining of the round faced youths whe aspire to be
pilots 18 likewise ccombat frem morning till night., Firally they ere
trained to feel that flying 18 en seriel mission they mmat perforw, and
they dewelop the burning apirit to be ready at all times to lay down thelr
~lives for their Tmpire. Just as their yellow winged planes, they becrru-
the weapons of their Fmperor. Cuch is their spirit, and the outfit to
which they belong is the clan where it lives in tradition. Thelr every-
day training is the herd work of seoing themeelves as part of s larger
vhole and of perfeoting themeelves es fighter pllots., This 1B indeed
the rosd of the pilot.

There is a particular Jepanese pride in hecoming o pllot, and by
moans of this training e true pilot of Japan is dborn., Only vhen a2 wen
faces = difficult task is his true character revemled. ! man first covcs
to imow himmelf when he 18 confronted with serious work. Before pilot
training, just es he can not conceive of what kind of work plloting
really 1a sche can net know hie owm nature. Cne knowe wvhet plloting ie
only in meeting hardship, Hie tachniecal skill progreeses as he comquerw
these difficult tasks, and in doing So he ccmes even closer to perfecticr
es 2 mAn, .

»

fhs hie training progresses the young scldler 1s made to realize thet
hia treining is not wmerely the drilliing 1n g technigue, ™t the training
of & discipline. The firat step In the trailning ie tc shw the student
aow to put his life above any question of life or death. Jo wesknese cf
spirit can be tolsrated. All ths feelings of inferiority with which the
Foung men way have been possessed muat be 1rrevocadbly discarded. The
wealnegsges and short comings of his chertcter and ability are clearly
expoazd before him., These must dbe crerzoms by combating them directlyr.
By the mutual effcrt of inatructor snd trainee, the weakneeses of the
atulent are clearly defined, then dy ths effort of instructor and trairve
these defects are overcome and iestroyed. Feelings of inferiority (Seilset-
mindicrvertigkeitagefiinl) that may be concealed within the student are
brougiit to the fore and ere beaten and forged sc that 1t bheccmes possihie
far nim to adopt a proper spproseh wowarde his vork, Thus he says In the
serrice of his Empercr, "I shall die," snd he hss acquired the stomach %o
accept this role willingly.

The following quotation concerning preparetion in the military
diecipline 18 from The Guard of the Capital, by Mori Oge.

'Tt 18 poesibdle to meke = comparison of the road of the Varrior with
other ways of life. Consider the situntion of the common slave, One
should think that such men wovld bde constently tormented by the mieery
of the life they are forced to lead. TYet they deer thle sxistenze
with calm. When &2 man is firat reduced to this state for a long time
he 18 unable to forget his plight. Then, oven though he 18 contimucusly
aware of it, it does net asppeer to him as scmething terribvle, Then
finally es he adopts the waye of ths nlave, 't becomes as nothing to hin.”
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My rwoto Mursshtii bea praized lhese worde as describing the true
viilitary aiscipline,

If we examine the yuotstion we see thot there are smeveral etegse
rithin the develcomuent of the mentel attitude of the warrior, It compares
—ho blealk destiny of ths slave to the problew of 11fe and death for the
warrior., At Pivet, the warrlor 1B unalle to forget his Pate. Then when
swe Feecond etage 18 reacned; even though he is awave of the question of
tif¢ 2nd death, 1t no longer esems terrible to him. Finally the problem
‘accmes ag nothing o him, £nd he hae schisved the highest state In the
~iiitery road,

However in the case of pilots, unlike sleves, there mixt also be
wochnical skill and ablitity. Tt i{s not porsible to becomes an artist
vithout perfecting soime technlicsl ekill, The porfzction of the fighter
(At lie in the completc union of the techniques of fighting with the
rental ettitude of the Figkter,

I wonder 1f it 18 even posaible to becowe & skillful fighter without
e proper wental sttitude, even though the scts involved sre extremely
atmpla, The story is told of a certain fencing master long ago who had
) glve some last minute .ustructions to 2 completsly insxperienced boy
whe was about tg engige in a real fencing metch, The maater Instructed
J1e boy only to close his eres 2nd to bresndish hie sword ebove his head
untll he felt his opponent asssult him. 2% thie time he should bring
the sverd down with all his might. Thisg indeed, was an extremely simple
55111, The master told the boy that if he brought down the sword es he
hed told him that he world nlways strike his enemy over the head, end could
thus never be defeated, VYhen tha duel came fo be fought the boy d1d as
e was told end clored his eyes, H2 flourished his svord sbove his head
aud let ths Blow fall with 211 his might. Vhen he ¢pened hile eyes he
3sv his enemy bYerore hiu, defeated.

In the story above, the boy wes told t¢ brandish his sword sbove hie
dend and then to let It fall with 211 hie might. Thls is indeed sn extrenmely
#imple technlique. However, no matter Liow Bimple one coneiders it to be to
ware & pword ovar als head and let it fall, {t 18 not something that
demands no k11l at 811, The technigue is simple, but 1t ia still a tech-
ainne epd mBt be perfectiy hermonized with the men vho mekes use of it.

This wnion invelves the forwmtion of a mind~sklll whole which is necesasesry
Zor the maximm strength of verformance of the technique.

No matier how uncomplicated n skill it may be, if 1t 1e 2 part of the
wechnique of flying 1t cen never atizin the simplicity of merely brandishing
i puord over ome's head. At least 1t taskes & period of seversl umomths
efore c¢ne cen say he ig8 abie ic fly & plans. To scze thias might imply
shat Plying 18 not a particularly individunlized technique. Yet If cne
lintens to the bdattls accounts of z-tusl) flyers, they often report that
iven though they intend baforehend 4o viploy the next time in combat 2
sarticuler technlque they had long precticed, when it comes t> the time
ot the fight {tself, the pllots recort to their usual ekills ue slways.

A8 & resulf. thelir wost natura’ tecinintes become thelir mreztait gtrength,
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let us conalder the battle situziion wkere & fighter plane hee run

up agalnst heavy eir oppositinn, and the rilet has finally exhausied hiv 2
last bullet end wmust resort to the Final nove of driving his plane head o
on into the enemy cyvft. It has ofteu been reported thot Juet at the lant r
moment the enomy realizes his fateand yulckly attempts to averve ouf of = S
way, only to heve the plane get out of control of the pilot and oraah to s
the earth below., I wopder i1f this extremely simple technigue of heading hr
straight on for the enemy is not of comparadble eimplicity to flourlshinge
a aword with the eyee cloged. Here the technique 1s no problem, nor is 8
the mechanical operation a problem for the pilot. It muat be said only &
that the pilot has the will to fighi. This exsmple 1llustreteas the fact N
that in the leng run plloting must be 2 himen problem. 5
=

Those men vho when faced with & battle of 1ife and death react with “
straining and tensemess once 1t beconss appearent there is no hope of vicicry, i
or indeed who choose to flee by the cue last remsining avenue of escape i;;’
can never attain true victory. Those men vho,facing o battle of 1ife ad ARk
death, discard all life and death, cammct fail dut win, Iven though his i
bedy 18 deatroyed his 1s the victory of the spirit. It 18 because of thiz. |
viciery that we know our present enewy ahall never defeat our armies. A
Fighting vhile keeping an eye to vnossibvle roads of escape as 1f ono wore i
Tighting to avold & conclusive battle to the death, and while relying or - 5
mechanical power and trusting to chance, I8 a compromise of life in that 3
one does not consider the fight as & willful struggle between wen; it 1s BE
& flattery of mackines and of chance. %
- It is always poosible to gain the offensive position in battle dy ?
charging unhesitantly into the final acens, and by forcing the ensmy to 24
the iesue. The positicn of the offense ia battle ie unguestionably f
advantageous. The pllot 18 not congclious of hie courege ag courage; he T
has only the will to fight; he is ent'rely absorbed within his Fighting, v
Here he achieves tho unificetion of mind and skill. As he discarée nls F
body and the gquestion of 1ife snd desth, his fighting becomen truly of B
1ts simplest and atrongest form. T sm reminded of the words of those whe H
sometimes reject the spirit of the old militerists. "It is held that the L
arts must afford scome physicael bensfit to thelr master; it 1s not se for ?
the semural. The samurai destroyeé his body through his ert. Indeed 1t e

is true that those who mester an art should be cazlled true ertists. Hov- '77”"?_
ever, one should conslder the samirai not as artists, but za samurel. L
Even though the semrai sttained some perfection in their skills, still 7
these skills led to thelr destruction.” Hcwever it must be felt thet cme -3
vho woulé criticise the unification of mind and skill and to teer them : o ¥
apart in thie manner, 1a most probably himself a person of little akill L

vho is attempting to oconceal his own weakmess with vords. Indeed for tae e
samiral a blood stained iaining wae necessary. R
The Guard of the Capitel states that at a certain stage of development "V

one nérmally understands that his fate is fixed and 1t doee not seem

terrible as before. Yet here preparcticn ss such 1s divorced from the self, T
and 8o long es thie underatanding 1s conscicus as understanding, the finel Y
stage has not been achlevyed. This last is possible only when ona’s fate Y

beccmes 28 nothing, Even though I erealr of the unificaticm of wind and
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gkill, 1f there atill remsin 8 wind avd 2 gklill to be united, there 18 no
unification. In & "preparation of death” snd an "attitude of resignation”
there 1s still mental preparsticon. The crystal clear wental stete of
readinecs and the wnificatiom of mand and ekill ig attained only when the
brave werrlor of an attnck company says merely, ''T em going."

1l ote who turn their planes to the front liree meke the same report
% Lnglr departure Lo thelr supericr officer es do the tralpees who turn
vhelr pianes to the erea of practice. Tn aurly training the students are
Inatructed with the strictest discipline 1n the standard procedure for
meporting departure to theilr commending officer. They are strictly trained
to mate this repart even when their mission apenly defles death. Even al
the Prent line it 1s offensive to rhear cne say that he I3 golng cut to
dir. TIf thig ware sald at the front line it should protebly slsc be seld
a8 one goes up to Fly in elementarr training, The words "I am going to
die" are rather the demwnstration of & vtrong remaining tie between life
and death. '

It is my endeavor merely to try te develop within men of a cencrete
world that mow only asction, the finest achievewment of ths warricrs of
2l¢, Yanagitki Tajime wrltes the following pessage in A Militarist's

‘Biogga EIE_II

"The wood man snd the flower bird, ¢ men wade of wond sat opposlte
a Tlower blxd. He had eyze 1lke the flower bird, yet he could not move
l1tke the flewer bdird who hed 2 heart. Sinece wood man had no heart, it ie
qulte right that he should not move. One should be like 2 man with e
heart and not like wood man, A wman with a heart should not be the ssmme
g8 a tree. A man with a heart ghould not be like the bemboo tree. When
the tree locks at flowers , it does not do eo alive with the heart fo see
flovers. It must only geze withoul heart)

The great beauty in the fencing code of Tanagilkl probadly lies
chlefly in hils droad and enlightoned spproach to learning the art. Certalnly
the art of fencing requirea & firum harmony with the mind. .

It i said of Yansgiikil that once when it became known thut he had
20id there wes great strength in the military code, a group of nobles
spproached him and asked him ic tele them with him as pupils, He replled
to them, "You ere indeed perscne of great knowledge in every field, It
15 therefcre proper that I should become your teacher in the search for
truth.” When they heard this, the ncbles then asked, "But, how 13 1t you
will become ocur teacher if we are wise In every fleld?" VWhereupmm he
enswered, "We phall drill in the military sarte. If a warricr has obeyed
hies leader ungrudgingly thrcughout als youth, he will flnally ask no more when
he will die. You are all well prepared, except for thia,”

Thie ie2 the same ahtitude that was exypresmed in The Casyd of the Capitei.
"I say no other than that 14 18 wrong even 4o sloes one ¢y~. Thie 1s the
eagence of my »llitary code. Uhis point has eszeped rey up 1131 aew LY
ia not snough <o use a widen awov ., The code wust Deccte de 1 PR Lhe-
cannct be torr away,”
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fonceriing thie point the s+3 Buddhiat Tekuan has stated:

"harw indeed does ane put the heart? IF one leave his heart with
tha forces of the enemy, he wiil find 1t sgain in the sword of tke eneuwy.
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It i5 said by some wen that If one has no piace to put his heart btut F
turne 1t in unto his navel, 1t is traneformed by the enemy sc thet 1t mmst =
be Tought together with the enemy In the battle., It is the teaching of o
7en Buddhiem that 1f the heart is turned unto the navel, it cannnt rise ey
but muet sink. Vhere does one leave hia heart? I say, the heart snculd ki
pans throughout the entire body; extenmiing broadly over 1t as a whole, it 5
becomes = asingle great heart,” _ 5
Yanaglikl Ta jima hag polnted ocut that this neceasary mentsl ettitude AT

18 developed over a pariod of rigecrous training; yet we muast not forget N
that 1t s acguired cnly by severe montal éiscipline. ‘3.
Since they affcrd such rigorous mentel &iseipline simulated air battles r

are inveluasble in the treining of the voad of piloting. These battles . A
affoyd an opportunity for the unificetion of mind end siciil, hence the ol
techniqua that is acquired in tals way becowes the most natural and wvalushle 5
todlof the fighex., C
. The Spsclel Charscteristics of the Different Courses ;

The final sptate towards whizh cme ahomld sim in the road of piloting b
ie the complete unificetion of wan snd mzchine as ocutlined above, Fowsver .
until this state 1s reached 1t is necessary for the pllot to train in cne B
of several branches of piloting., These sre for the most pert training In
fighter, bember, and reconmaisszance plenes,

- ;‘a
“verybody wvho has had pervice in some kind of military unit is probab'r ,;;;?:
vell mware of the rather striking itfferences in charecter among the verious
braazhee of the service,  In the infantry there is the infaatry spirit, s
end in the artillery there is the apirit nf the artillery corps. Som CF
mani fagt this characteristic spirit with much show and bosstling, cthers w
do ao mcre modeetly; some express this Uy conspleucus indlvidual schieve- g
went, others by concerted group effort; but in the long run by whatever BN
moans it iz wanifest it hecomes mosi clesr and distinet. Also among s
pilots such ncticezable diffarences in group spirit are found; the various
fighter and bomber asquadron spirits are so marked that If one sets fcot .
inside e particular service unit, he can porcelve this characteristic as i
1f the outfit had a dietinctive odor. The treditions of the fighting unite
are steeped in this scent. Ag the pilct breathes this atmosphere over a
perted of time, he becomws ¢ stronger Pighter of thst partiouisr cutfit.

In this marner the treditione of 2 unit ars peseed cn to new pilots as
they are agpigned,

- e T ‘4»
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As I bove pointed ocut Lei'ore, when student pilote receive thelir basic
pilot training, their instructors take cureful note of the personality and
abllity of each of the sindsnte committed to their charge with a view to
declding which of thew are fitted fwr fighter duty and vhich for heevy
bowber duty, Tt often happens that the Jjudemente of the instructore In
thia matter coinclde directly wuth the 2210 evelnetions of the eficert.

themgselven, The studanta cw of'ten well ovarw of thote sudlects "x
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whlan they are especizlly wall Fitted and of those tlst are poiats of
wealcaptd for them, The fact that dlfferent pliots find thouselves betlier
auitad to cortaln Jobs then others ip another wey of eaying that these
abilities are In aome way expresfilon of the perdsonzlity of the pllot.
"herefcre 1ff the lustructor determines the service & student should enter
after mature conalderation of the charactsrfetice and abilities of that
stedent, 1t 18 natural thet s given wnit wonild be composed of perscns of
largely similer charecters, snd it is not difticult to see how such e
sharsctoristic eplrdt shounld zome about.

However, the beasis for the diffezrerce 1n cheractsristic spirit lies
in the functicn and use of the wvaricus tyypes of planes. Thepe differences
ir function demand in tuvrn 41fferences in ths frnotionel capecity and
opermtionnl dealyn of the pleme. In cther wvorde, the basis for the
difTarences in splrit dopends upom the different weye »F fighting of the
verions units,

Tt ie infieed true thes why fact thet different pilote huve different
versonalitles and heve sach certein characteristic abilities is the founda-
tion upon which the detortdnat.cr of the type of branch {c¢ which the pllots
#111 Ve sssigned 18 made; bul in the begiming of training there is normslly
30 1ittle speclalizaticniof intevest thet there ie coneldereble lesway

af7orded in the selectiog of an spjropriate branch. However once the student
!s apeigned to an cutfit and recelves the indoctrination and training of that

oat?it, and cnce he fighfe and weets opposition with the wewbers of that.
cutfit, his personality Becomes attached to the unit, and ke becomes &
figater pllet cr 2 rec iasance pilot down to the marrow of his bones.

At thls peint aven th the pillot hes the natural abllivy to becoms another

typa a pllot, his eplrit 1s no longex adaptable to such a change. This
erirlit becomes hie pride and hie homor, and he firamly assumes the fredition
o bis brench. The pllot thern meken every affort to live up to ths partic-
nlar reputation «f his ocutfit, , b

It would probadly be to 1little advantage here tc describe in detail
the particular wethode of fighting employed in sach of the branchea of
training, However 1t is indeed important to be familiar with the factora
which influence the mental crganization of the pillots «f each type of
service as well sa the way in which the structure of the mental union
with the nececeary skills 1s sffected by these factors, in order to under-
#tand the pilot's approach towardas life,

Flrat, we ghall take up the fighter squadron. It can generally be
613 that the planes 1n use by such fighter unite are primarily single
sesters of high speed end wide range of maneuverstllity,. Here a2lysady we
o2n sen the peychological farcee that influence ithe fighter pllot., Cince
the plane 18 e single uweewr, che pllot himself musi do nut only the
pilotiag of the prlane but ulasc the nocessary navigeting and firing, The
Implication of the fect thet he le 2lone in the plane is primaidly thet
a5 far as the performance of the piane is concernsd, ke has the wole
reapon3ibillity.: Marthermore, hes 1s able to alter the moremsnt «f ths plane
pretty much in the way he wonts to, BHe 18 restricted for &1l intente cnd
purposas only by paq'chological'cmsideratims.

Thus we ses that hhe'ﬂghbur plane becowes in etfenbt & cuae-mom T1ahting
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unit, However it 1& absolutely necesesre theb wany batilsse be carried .o - 1%
with meny plenes acting In cooperatin, If « fighter pllot is particuloly 1
gk{117ul it s often difficult to pravert him from attacking just wherevor i
he feels 1t ig the wost sdvantapecus uise, However Jo euck situstione Ii ‘ﬁg
18 not posaible to permit auch an untocrdinatad sttack. Tven when obler h%
planee have been sighted and 1t has teen conr'irwed thet they are not . o
friendly plenes, 1t is cften nmot pes2idble to enter the attack at ones. e
- On the other hand, if the pllot should be afraid of fighting, he is av Ty
1iberty to abandon the bettle if e =c cheoses. Of course this attitude s
ie 5 complete denial of the sttitude of the sir werrior. Such a peraon j%
ig strongest vhen forced to operate within 2 rigidly controlled grcup. i
The high epeed of these planes szlsc points out an important peycho':icel fh
charanctoristic of the fighter pilot. fassume, for example, that ths Fighiar ‘B
pllot flscovers an encwy plsne appreaching him st a distence of about 5, w6 -
metars avay. (It might be helpful to the reader to think of a heigat of %,
6,000 meters from the surface of the ground.) If, then, the spoed of ‘5?
both planes 1s 500 kilometers an honr, +the time that remeins forr the nilow R
up until dboth planes have begun ccubat {8 apyroximetely °L eecome! -  "lic -
tvonty some seconds that pass from thedlaccovery of the enemy till the zctual “E
clushing of exws can probably be eff'ectively compared to the exporienco of s
close combat at night. In there 20 mec.nds the pllot must determime 21! B
the necessary steps toc permit him to ente: the battle in an edventsgsous i
position, _%%
'.:_%;J
Cnce the fighter pilol enters tho hattle it becomes e confused acul:'le O

of machine egainst wachine so that 1% is often even 4Aifficult to diec.ir'nate L E
betwoen friendly and enemy craft. Thus in a bdattle of fighter planes esch T;%
individnal must take the full responsi®iity from the identificatien of E
ths enemy to successfully comtast with tim. The victory depends uponm e x
puperior performance of each plene, 17 ¢me imquires esse to how the courl:x ere
Judgments and decielons of cne pilct ale communicated to the other plavsu e
in the battle, thig contact is made T whe srtremely simple elgasis o : ﬂ,‘,
shaking the wings end body of the pievs, ahd by concise wireless Iey: i -g%
Thus 1% 18 necessary for the wmembers of 2 fighting squadron to have ench 53
mitual understanding as ensbles them to form a otreng group in which ull, 3
the planss and pllots have beccome unified. F
"If one remark thst tuday cll Pighter planes are equipped with wire. ’%

less pete to facilitete cemtrol 4n the sky, it mist be replied thet the o
use of wireless in battle 18 limlted to such simple commniceticons ag iz Y
gufficient to comuence the sttack, or tc mport the discovery of eneny ' ;‘f
craft, cr to signal the tcomrdineted terminstion of the battle., It i= k.
inconceivahble that the wireless be used in the cocrdination of the %
complex and rapidly changing phases of sir bettle, The unification o '3%
the Individual planes in batile 18 achieved only by scmething of s tanit T
v understanding ' A
"Yet ome might inguire as to how the vomsand plene can heve commnica- i
tien, for example, with the pliots o’ foreign countries employed by the "
government, when they pretendi not to hear if the command of the leader -5 L
opposed to hiz own, or when they breel yanks upon the enccunter of rupacs. e -

enowy cratt, c¢lalming engine tr-vblo, Indesd; as for the abilitr o the
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leadar tc seceritaln the vesl comdition of She pllots of his comand, it
leuves the realm of the difficult for the tmpoesidble.” (From RBesten
Down by Matsumizre Kijivo.) ]

" Tazit understending 1s the sbility to transmit to others volitlonal
wlerial without the use of wvords. Even though 1t jis possible to trans-
ols pimple messages o« volliticnal content ty contemporary mechanical meens,
ag for example 0y wireless radioc, this commnizetion ies sesmingly entirely
di’ferent from yolltional communicetion on the ground vhere one makes mich
uge of the rise and fall of vocel intonation and the situstion surrounding
the weking of the remark. That le to say, the silmple, clear command of
the instructor "Do I1t!" over the wireleps, ls entirely effective in reveanling
W destire of the instructor, end the student will 1a all probabllity per-
Tovmi as directed. Howevs» in battle such simplie directives are not encugh,
aad If the instructor must comminicate his desires by such thinge as move-
m>15e of the machine, it 1ls nscessary fcr the student to derive the will
2" ~he 1astructor simply by '"the look of his wings.," FHere we Bee where
tacit wnderstanding is necessary. Taclt understending is not posslbile
wilithout the complete mtual swareneps and resl peycholegleal wnity of the
meuwbers wvithin the flying unit. In the coordinsted movewent of the planes
of 21 sgquadron about the muicleus of their leader, 1t 18 not possible to
ses the leader with the eyes or to hear him with the esrs; however more
than by seeing with tus eyes and hearing with the ears, the pllote and
thelr lesder muat be bound together ¥y en even stronger mental tilse.

This mental tie 15 By no ueans composed of the abllity to Interpret
streteglic mechanicael signs; 1t is rather something more direct and profoung,
saxmething that grapples together 2 spirit and a spirit -- a Life end &
lifs, The mtual understanding bdeiween moen who fight mst be more profcund
tiaan thet in any other pheas of 1ife. This mutual understending ie not
bazed cn such instinctual ferces 8s bind wother and child, znd brother and
elater. It 18 foumded within cne's spirit. That is, this tle mst be
etronger even then natural and inatinctive forcea.

This 18 indeed a striking fact. The duretion of & hard snd furicus
hattle 1n the sky seemp like but a flash of lightning to the pilet in
cegbat. I wonder 1 this spiritual unicon into which man summons vhatever
power he possesses 1s not indeed man's eupreme state. Men who have hud
such experience probably have an associstion and understanding based on
an unejunalled ncble bond., It 18 only by virtue of this strong mental union
thet pllote are able to effect the ssasistance of anothsr plane in criticel
combet with the enemy, without considering the denger lnvolved to their
o lives, Many war examples contimue to asccumilate illustrating the
zetlon of this mmtual bond because this mutual understanding has becoms
g gtireng point in the tredition and epirit of aviation, and 18 belng
constantly esseimilated and paseed ~on.

It seems hardly tc be necessary Lc say that the duty of the Tighter
pilot liem in the thorcugh and complete death and deetruction.of the enewy,
The firesrms with wnich the plane is equipped are In natury inatruments of
attack rather thar of defense. Then tr~o, the nature <+ the fiorement for
wiich the plane was designer is For attack rather thwn for foioht, “he
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slanegs o b bodber 29 reccaoriasr oos i lot Bage a soevhat dulferent
chspricber sirce o weasure of satenac @0 twoedsary, The apist of the 1.0
fhould accoraingly vaf cet ths desty « o Wik pleres. The battle of fig "w
plens sgaingt flanter oisne (o o 3 ~Ssne zimilsy te the lenco egainst
lance, swerd agelast sword ocoibet of oldsr times. Tha gllot, &nd euvpsc. o’
the filzhter pilot, ir mecherdzed eviaticn wpt come to rely to a lerge
axtent on his own strength. Here lisa Lhe most popule~ sspect of fightl
for Jepaness men, and =zo-cordingiy the: wmber of wen who apply for fighte.:
pilot treining le alvays great. Howeror this strength of the Japanede
pscple, if wrongly used, con become Lheir veeknees. {4 fighter pilot oncs
made the foliowing remsrke tc me: 'On» must heve & oertein fear in tre
Pighter plare. When one meos the ersxy, he peems inebls to do anytalng
but to grapple with him at orce. TLig 18 cne'e grostesi hepriness, 1t
18 Indeed impospible to contoive of the kind of courege that 1a necesasv’
for those who fly the hombery and r corvmingsance planes. Until they ha o

[

. completed thoir wission these pilote wist hide themselves and edopi sa

attitude of defense.”) Thus “he Ja:.pcce people must be strcng in the
ability to resist the urge to rvegh in &l ouce upon the enemy, and %o
carry out witk perservereuce thelr calmsr duties,

Then, tnere sre spsaciael indlvidnsl charscterisitice which wark the
duties of ths recomneissance pilots. “e I have stuted before, It 18 neces-
gary for these planes to aveid enccuvnter wlth the enemy as mich as poesibie

and to direct their activity towsrde wainteining the greateat possidls

sacyecy. Then again unlike Fighter planes the recomnaissence olane is
often requizred %o operate alone, Uns cen esaslly imegine the duty of il
scrating pilot. Be wmust vale 2 long fiight above snewy territory over
which perilare ne plsne of nio nation 423 svesr flown before; o he mst

operate only witidn 2 aell ves In order tc mirtaln direst comwnicatics '

with ground forcee,

Farthermore, i1 Is not nmeceraz:t with recomaisgance planeg, ug wiy:
flghter planes, 1o rsintaln direct o remtinlsotion between other plarec,
However bhetwoen the »ilol and the olwirvar the cooperation of ¢ bHlood
niliance i 1ecesas:; . ' The eitusticn (e such thet the two are unshle o
anect concerted action; the pllot peohatly feels that hie funciion i of
use chiefly for the cobservar, while the, cbeerwver, aven though he 13 awars
that his duty 1s the cbjesh of thelr ufvuion, 18 probedly censciocue taat
the pilot camnot move just aa he mighs dseire. Thus we eec that the
ccoperation hetween pilot and ovBerver is not entirely parsllel tc that
emong members of a fighter squadran, however this cooperstion 13 of anch
a naturs that 1F the mmtual ccoperatico is lacling the Muncticonal value
of mach 18 preclvwded. If we can cougaerw the relationship amomg msumbers
of 2 fighter squedrcen to & brotherhond, It wmight bte possible to concalve
of the cocperetion btetween crew of « rsccnnaissance plane as something
comparable o the relaticnship within 4 marriagne.

Then let us next comsider the yre of work of the pllot snd observer
of 2 rscommaissence plae whoe have to comb the interior behind the eneny
lines long before the actuml lamn e+tack h2e begun. Tn order for the
flying renge and cruviving speed of the plane to be increased ite welght
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es been drastically rediced. Iven the firesris «f the plane have been
curtailed to the greatesi posaible exvent. e eve &zen that speed 1ic
indeed a vzluable weapcn off attack, yot st the same time 1t can be a
weepon of defense with yeauré to wurding off the ypnrzult of tas enemy. In
the fighter plans, of cousc, the sdvanisge comen with a view to attack,
However in the recomnuissunce plane the reverse cese hnolde. It 18 quite
natural that the type of cowrzge needed to erccute the duty of the recon-
naigeence plane should be snzirely difTerent fror thot required of the
fighter squadron. Many reconnalssance pilcta heve trfed to express to

me the lndescribadble lamelinasms of Flying the akles over envmy ground for
long perlods of Lime. They ssy that they try to conresl this loneliness
by hmrming their faveorlietunes for long periods of tlwe es they work. Then
vhen the reconnsiseance plane finally reachkes ite destination itse oblective
uight ve entirely fulfilled in san ingient by the achlevement of one photo-
graph. Yet the recomnaissence report bas very littls direct significance
Yo those who must meke it, Based upon this report, wmoves. of strategic
lmportance must be mede, and 1f the iuportant facts are not revesled by
the key photographs the wmre 13 2pt to be unsuccessful, Thus the work of
the recomnaissance pilot and chserver “ecomes more 1iffisult in that oven
though they mugt remein €3:10y well hidder, oriticul and essential werk
msat be done.

The task of having to have =2 negat've epproach towards diresct attsck
in the accomplisiwent >f one's duty is (for. the Jepiiesa, ak lsaat) nore
41ff1cult to malnteirn than the poaitive attitude of nuntinz ocut the enemy
Tor Yattls, It has becaue nocessary for ithe peorfcrmance »f recommaissance
wvork that the plane be concealed, yet et the sows tim:, the entire jJob
cannct be dome enly by hidinmg, It fa Juat *het by meaas 3f hiding the
altimate purpose of Lhe recoanaissance misgion car be mere saslly and
afficziently fulfi’led.

One might concluds Prom the dlscussion above thet those who must per-
form reconnaissance work mwed not necossurily heve a particularly coo.era-
tive nature bdut rather that they shculd he indepenisrnt persons who do not
wvaver In their determinetlom to perform their Jjob. Howsver the essentisl
peychoslogical cheracteristic required forr this type of work is.that the
indiridusls concerned be able to lose their own persanal feelings within
the broader objectives of the army as a vhole endl to reduce their own
Teelingn to nothing. Here trus coursge i neceseary. Compared to thias
courage that of trecking down the enemy and grappling with him, and of
forgetting cne's fear in the intoxicaticon of his activity 1s indced easy
to scquire. Yet this courape must become as nothing to the recomnaisnance
pilot.

Finally, to those brave men who in a single plane plerced desp iutc

" the enemy land and 31d nct return, we pay the greatsgt reverence. The

final woments of these herces must remein s wystery even unto the end.
It 1z ovr hanor firmly Sc believe theirs wes o mmgni®icilent end, truly
worthy of their courage.

Hext we shall ccnsider the tombers. It Is Indee? not possldle t Iy
togather under & alngie asms all thy diPferent troen (f nobers tat are
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in use today. One can meDe Just tc stars, nesvy bombers, llght bombers,
dive hombhers, superfortredses, nnd 2o Porth, Tach f thepe different
typen of bomber dlffers considersbly frum the other types sc taat each
ghonld manifest individual sinrscteristice and copacities. Here, howasver,
I shall restrict my discussion to the heavy bouber slnce it is scmewhat
reprepentative of the gwar as & vhole,

One might egk for what rsapon the word lieevy * wss applled to this
type of bomber. This newme waAy perharvs apply to the weight of the plsre,
yot at the same 4ime it 15 2 emitadble word Lo describe its reletive boml
load, its performence capacity, {te passenger load, 1te defensive fire
power, and 1tscrulsing time. These characteriatics silcone conld be eeid
to determine the necessary mental cutlook of the pilct.

Again, it seems almcst unnecesaary to say thst the function of the
bomber pilot is 4o diechearge effectively his loand of bombs and teo crush
the fighting power of the ensuy. . dbomber pllot of my acquaintence ham

described the procedure of releasing ihe boumbs from the hatch almply in
the fcllowling wordas:

"Truly only at thet time dcez one not regard his bomh leoad somewhet
affectionately. One ssys simply, '"Tcu give the word.,' Then the bembs
are released, one etiras after them ap they fall ixwards thelr terget;
then he begins 1o prey,..."

In order to drop werely can load of bombs on Hewai! the bemler pillot
and crew muet live contiosd to an sircraft carrier for meny weoks.
Taroughout this time they aocudy the ser’al toncgraphy of Hawall to such
an extent that it appears semstantly in trets» dreamgs. They havre flown
over mnny mounteins in their dmeglration and have dropped thelr load of
bomysany timee in antlcipailon. Onw can ezsily concelve of thelr extrene
tenalon 2s they apirosca thaly tergst and their ceorreaponding satlsfaction
vhen the Job 1s well doae. The oclimsx of the whole migelion comese in the
asimple pushing a buticn and pulling @ cord by the bomber., The core of
the mentel attitude of ths touber crew 1fes In ths fact that all) must
perticirate even In the relsase, of a single domb; thiae fact increases
thelr spirit and afferds toew a utrong apreeciaticn of thelr mitusal
responelibility.,

In the heavy bowider tho mutuel cooperatin of meany men 18 entirely
necessary. In the waricus psits of the plane thers are the pilot, the
copllot, the engineer, the wireless operator, the aavigator and the
gumer, The successful perfo mence of the bomber as. a whole depende upon
the zbaclute maintenance of the functioming of each man., The relaticn-
ship between these men 1z indved one of sharing pleasure and pain and
11fe and doath, spd 2 firm bond of tecit understanding must be established;

i et P

* In Zuropesan languages tihls type of bogher im called Schwerer Bomber
or 3sayy Bomber.
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yet in esdence this wutusl coocpsration 18 oF 4 dirferent natura than thet
of the mowbors of the fighter squadron, All the activities of +he wen
within 2 pingle bowber must de directed tewasrdia a commen gonl, yet at the
vame time thelr functiors are separate so thal if one wember runs up '
sgainst severe oppoaiticni the other membars of the crew cannot afford him
filrect asalstance, as ip ¢fton the cars amory fipghter pllota., If adequate
cooperation 18 not mschiewved within the homtoer as a unit it amcunts to each
aan's risking his ovn nack. T should think thiv ardsr such circumstarces
mtual prychologieal cocraimation world be relatively easy vo effect,

Ia +his way we see thst in the bomber plens e Pipghting unit 13 formed
ot of the unien of many individusls; thiz plone in turn must act in
concert with othsr planes. (Of corxrse, single plane boambing raids are made
&t times, dbut it 1s usually the cose thst a isvge number of planes will
orgenize within a tight group in order to form a strong netork of fire.
Sach a bomber squedron 12 by no means of the seme loose constructicm em
the fighter equadron; when the battle begins each plens does not breask
cat intc immediate struggle with the enemy, ¥When a bomber group enccunters
enawy oppodition 1t becowes nedessary for 1te plesosa to meintain even nore
strongly their established forwmetion, Even though the enewmy concantrates
ita atteck on ane's ownt skip, 1t Is not poseible for that plane to break
awvaey from the formation. The duty of the domber must bs entirely directed
towards the succesefnl ccokpletion of the boubiag wission, and direct coatact
vith the snemy etteck musi bes limitad lasrgely to defensive battle with the
weapens with which the bomber 1s equilpped. NHere we see that e ptrong
ability to disregerd c¢pe's personcl Inclinetions becomes necessary,

Tha fighter plens 1s capedle of carrying out its plan of attack by
means of agile and adroit maneuvers, Indeel the fighter plens is endowed
with such e nature. In the cese of the bomber, howaver, even though it
be free %o do whatever 1t can, 1t is sble to sxecute 1ts movements only
in 2 most lelsvrely fashion, Thus we ses that the bomber crew needs a
calm, Jeliberete, perserverative coursgs, quite different from the violent
cournge of the fighter pilot, who must deal precipitous blows apon the
enemy, The bomber crev muat be sble to ccatrol thelir will or, in other
varda, tc have a lerge amcunt of self control.

Then, toc, the characteristic length of the bomber's time of flight
determines to a degree the perticular type of coursge required of 1ts crew,
On the long flight, efter the conirol of the plane bas been delegated to
the sutonatic piloting device, a great feeling of tedicusness is likely to
arisge, until the objective ie nesred, The distance to the target can bhecome
indeed a great mental burden. During this time the psychologleal strain
of the activity to follow often becomes apparent. It is clear that vhether
thie pericd is used actively to strengthen the efficlency in the attack by,
Bay, objoctive considerztiom of tie plane «f approach, or whether it is
exhsusted in the idle speculaticn that often lesde to feer, depends for
the moet purt upon the character and mental outlock of the particulsar crew
memberas, Here we see thet devotion to duty end good traioing are both
neceanary. Yet regardless of the perticular kind of weutzl srtitude
they adopt, the wings thet supnort tham carry thew cloger ané ¢loser
towurds the ocbjective. In such situstione cme's atbtituder toveyds 1%,
and towards Jdeath are opealy sxecssd .
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In the peragrarhs above I have sttempted to mresen’. an cutline of the
peychologleal characteristics of the fighter, reconnalseance, and bombear
branches of pilot training. It should now be gquite apparent that such
attitudes ae maintain that the plloting aptitudes and qualifications for
iYie various alr services are determined primurily by th: mechaniocal neture
of the particular plenes employed, are indeed superficisl in omtlock.
Furthermore, attitudas thet consider thet those aptitudes depend only
upon the applicant's skill ir psrforming the cperations of flying can be
considered at best as nmarrov approaches besed on the ebstract oppositicn
of man and wachine.

When one confronts the problem of how easily a fighter pilot can
btecoms eccustomed to the duties of a dive bember pilot, or of how vell e
bomber pilot can perform the functicrs of s fighter plict, it seoums
certainly inndequate to consider the problem solely from the standpcint
of the mechanical capecity and necessary control operaticns of the planes
involved, Of couree we probabiy should not concern ocurselves toc greatly
with such problema, However if we considsr these metters sclely from the
standpoint of such capacities, and skills, we seem Inevitably to run wvp
against permanent and unaltersble olemsnts. At the end of elementary
‘pllot training all student pilots have had roughly the same tralning,
and possess in general the common feeling "Now I cen f1y en airplane.’

It may be that after & etudent has stulisd Jor some tim> speclal courses
towards a perticular brench of flying, he will still be eble to change
vithout great diffisuity to another type of plzne. However, vhen c¢ne
recalls that it 1s not peesible to meke such 1 change by the simple addi-
tion of & new technigue, 1t wight be concluded that accompanyling such a
change muat go a correaponding change in the life attitude of the pilot,
When reconnaissance pllots vho have previocusly flown only om sollitary
wigsions are transferrsd to Tighter cor bombel units where group rlishts

are nacessary, if these pilots attetpt aaly to fly with the other uewbers

of their group without tryiovg to grasp tae tasic mental structure of this
group operation, these pilote would be unable to make a satiasfacicry

change. Cooperatiom, initictive, and self effacement ere, o course,

morsl precepts that should tecows a part of each flyer, however until

such a stage of genmeral morzl perfection hes been achlsved 1t & necessery
for the atudent to acquire the sppropriete wental outlock by groplng his

vay forward by means of tho characteristic emoticnal flavor ¢f hie particular
unit, When the pilot concludes hls elementary flight instructien it ia
probably no great watter inie which particular branch the studens is directed,
since at that time his emotional outlook is Btill unsettled. Then shald
the studant continue in his devotion %o duty he may resch the stage where

no matter whnt he 1is required to do, he will be asdle to do it Falrly essily.
Howsver those pillots who heve become ad justed to a certsin type &’ riloting,
make its charecteristics a part of himeself: indeed this 1s fortunute since
1t produces men firm, Jstrong, and of suitedls personality within eech tranch,
Thus we se2 thet it is pafitable to kesp these wmen who have become adjusted
10 a particulsr branch within that branch; in thie way she unificetion of
their minds and skills will continue to ba strengthened .

The Pilot's Attitude Towards Tife

The prosrk goss, "Moo wip only 8 plenk between g wilor and pesdibion.
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Somg peraons, ncyever, ore #pt te adopt e similer phrese to describe the
sttitude of flyers. In # certain sense the proverd 1a not applicable,

yet in snother sense 114 it. If cre refsre by the proverdt by = shiftlesa
trd indvlgent way of 1life 1t 1e incorrectly uesd; If however one seee in the
taying an expression of 8 jrincipled and rtrong witlock towards life its
use la appropriste. Those persoms who can #ind wastelul end wild living
Iu the simple, sturdy, ani candié lives of thcae whe live calmly but
mncertalnly, probably do no more than reveel their own weakneasn,

Whan = sallor steps one foot ocut Intc the waves of dissipation, he
ie Indeed Bo cut cff from his way of life that he muat of necesalty assume
4 voreillating attitude towerds life. The true 1ife of e patlor is the
gtalvart virlle life of the briliiant aun and the biuvegreen water, That
there 18 only a plank between himself 2nd perditiom is his chosen road.
Tet sven in eaying that it I8 8¢, aliould he Peer 1t? Even 1P 1t were
FTearwd, their life could in ao wer chenge before its deatliny. On the
conf"ary 1t wvonld only meke their 1ife unhepry, This perdition ia frisnd
e tne gsalloe.

Thelr 1ife 18 & comtimuel atruggle with the pes; ey make use of
vhe keenest Intuitions fron the movement of & Tt of cloud or from a drief
et of wind, However thoey employ auch signe not ip Tear af thre ocesn,
but ir cider to lmow the cceen, 'Then one sayr that these are things that
resenible fear, .t mst be answered that they rre only the feelings of
revorence In thie pubmlosion to nature and devtiny. Sush un envircomsnt
demnde the conceited enelrgy of the wacle body, sand sailors throw their
entile life into their violen envircnmant, Such a irincipled ettitude
towards 1ife permits human beings to be wery hepry.

“hen thuy retura <o the land frew the sua, agaia 8 11%e of warwmth
#nd veace wifolde for them. len just 23 they threw their ontire selves
into thelr anvironment of the sea, 4o they pour themgelves into this wamm
onviraumment, They pour the loneliness of their whole body into thelir
wives ond children. They are taught by their fierce life on the water
the sttitude of 1ife of gliving themselves entirely into the places wlwre
+hey live, -
1 think that fiyers are taught e mach siwilar approach frem thelir
envircement in the eky. Vhen the pilot ia flying or Pighuing in the sky
hia whole mind ia ebsorbed within hie Tlying., One might almcet say he
flies without a mind. Perhaps even mere than for e ssiler, s delicats
intiition becomes necessary. Even -hough I sey delicete, I do not mean
in any senss weak ox fragileo; thies intultlen is of the subtle d1PPerentisticne
of the power of iife. Here there i nc 11%e and death. rerfect flying is
aot possihle with half of the mird occupied wits Life and death,

"My elght ¥p a mess of turdbulent whiteness. Clouds avd the wind.”
Tr»t snch thin.gs B3 pelze “he hewrt on the esarth do rot alffes: uhe pilot
ia the alr, Sk-, clouds, rields, wcunteins, ocewns -- ali appesr ag it
cw Wwere entlre .y torm apeart Pren the errth. Meraly by the Btimtivn of .
nie envirtwmont, the Tlyer n aibivelr ceversd from camt 2. wita e
loconpequentisel rattere of the grauad . 1f tre nilor fe sunable L
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divorce himeelf fror the earwt beneith him and Lo lose himself ensircly
within hig enviroment 2nd cmtimiaa to hesr the troubles of the ground,
his successfil lif'e ag a pilst is not pessible,

Certainly thoge perscns wvho are able to live witain a clear, 3imple
ané poverful enviromment sre the happleat of men. The average 1ife of
the man vho lives on the ground presents indeed = confused and chaotic
picture. Jur earthly envirament dcoes not afford us a pattern of 1ife
to which we can adopt 8 consistent and clear emt attitude. The typical
city dweller has s dual mental apurosch towards living., Hia effort and
his happiness are divided and he ip accordingly able to enjoy oriy hslf
of hie living capaclsy. Yher ha 1a et work he iz +hinking about plsying,

. and when he is at play he is worrTying about working; and groaning «litiiin

such a dusl «r triple emviponment, he 1s beset with feelings of shama Tor
much of what he does as fua, Such £ person who is unebls to settles his
worrles, who looks upon much of his life ag 1f it were great burder, o
has only the Joy of a dusl life, 1g apt t> lLook upon men of the oiy and
sea a8 If only a plenk steod between then snd perdition, It seeus alzost
smeing that he should canielder a virile lifse an indulpent one; it io
rather an expression of distorted anvy,

Thus we see thet the most satisfacstory pilot is not one who merely’
hng the necespary plirsical cepasity to endurs the rigorous demsnds of
flying or vho hae gufficient technicsel skill tc enable him to nerfcra the
functlonal ocperations of pileting. The men who asplres Lo be e yilot must
be able to adopt 3 sincere, lucid, and penetrating mental ocutlock. In
olden timee when the Japansse warrior vent cut to battle he firsi cut
himself away from persomel encumbrsnces sand by meens of cersmenis) rites
recelved & spirituel rebirth. lccordingly in oder thet the war=icr could

" be able to loave his home st any btilme for the battlefisld, ‘he rutence

of leaving hiz parsonel effeirs alvaye in order was extremely ne:ebsary.
His whole 1life wasz buils arcund spirituel purity and cierity which enabled
him to express in his behavicr on the battlo fleld his complets rerscnal
capacity. Tv seems unnecessery to state that s similar state cf prepered-
nees becomes extremely prdent for those who perve In the sky. Ilif7ing

iastructora maet not f'ail to provide thelr students with sufficient vraining

in thie epirituel preverstica.®

[

- - - 2 m—

* In edvanced training msrsurera the tralners ars ingtrusted te 'divorce

yourselvea from concerm for yoeur relations and devate yourselves wholeheartedly ©
to pubhlic service; your jergcorzl affaira mist be left in oxder, sc that therw
would be no Ineconvenience sfter desth." This spiritusl releese frcm obliga-

tion 1e especlally necesssry f'or Air Force personnel, '"Leave behiné all
tenoclious entanglements with erscnsl metters. If you sever yoursslf from
the encumbrance af those you love, your spirit will become clesn and your
treining happy, snd you will 96 eble 4o perform your duty with jlecy end
enthuglasm, "
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in iustrustor who helieves that the persoral ties thet =2re attached
to the soldier cen never bs cntirely cut will probably not be asble to
ergenicr the proper mentsl sttitude n the etudents under hie charge.
Rethe» beth studont and inetructor will feel topether that the bond can-
nct be btroken, When soldiers veep and are sesd, theYy vweep together; when
the? rojoice they slng thelr Joy together. A true instructor teaches his
mn to relleve thelr unhappiness by sharing 1t with each other., He shows
each man how to free himeelf of sedmses by evlisting the aid of the others
iIn his ontfit, If en inetructor is “acking in such power, even though he
ba erpecially qualified to teach others a particular skill, he will not
haip hie men to develcy the most sdvantagecus wental attitude towards
thaly work.

In the training of a person who fighte, wuch perscnael contact between
ths teeciher and student is extrewsly necessery, There are fev countries
that need such cemtact to sc high a degree as does our country.

_ L. 18 quite eusy to feol that i .Fing T3 thoe mcet dangerous type of
occupacion thet mau hea dawised, Furtherwore one 18 lmdeed guite accurate
when h: says that if ane meakes a cingle wrong move in his Judgment of
contrsl of the plans, it ig liable to be a fatal error. However 1t seeums
to me Lhat thie kind of "Ganger" is Taced by ue all many times each day.
The pllot indeed handles & coaplex machine, yet I wonder if 1t is a grest
doual more complicated than wemy of the Fsmiliar modes of commnication we
employ in our every day life. If we mmmns were sublect to the blocks
anl kirdrances to voluntary movement as often occcurs in the fantasles of
certain of the mentally 111, we would not cnly be uwwble to pilot a plane
but vy should be urable to walk safsly scroms the atreet.

Uues the proper humen svemue of approach iie in the mimute scrutiny
of' arti as fundamentsl canses of sll the 1li-onensd consejquent phenomens
that arise? If men hed suchk a conacliowsnees, he would indeed be unable

to effuct a single decimlen, but would decline and yass away .before completing

& single thing., Perhaps an objective eprroach thai considered in advance
thn Butecedent ceusea of all effecte would be vralsed by scientiets, since

E &

4,
e

a2 true aclentific lunference camnot bs mede without such a rigorous examina-

tisn ¢ antecedent conditione.

Cf course, even for flyers, und for pecple on the ground in genersl
fer that matter, a sclentifins attitude in the coneideration of antecedents

iz sxtreosly useil., Howevar this considepration must nct be directed towerdn

8tifling the abvility to cerry out the act in juestleon, This consideration
w8t To directed towards proaocting an increass in wansgement end control.
Filoting should never involve performing astz of 111 omen with a shrug of
the shalders; one performs thecve acts aimply om the basis of his own
gtrength. (Thie point 1s wede by Dr, May Dianeit® 1n A Pasls tuly of

the Peychology ¢ National Defense.)
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A student who in the rids: of pilot treining Peeln that he 18 a conatant

target o unfawarable signs should cextainly give up the desire to become e
pilot. As a mile, pecple who comeider themsalved subjeet to such forces are

not apt to belleve in mman freedum duz feel rether that there are insurmount- .

abla obstacles in the path of mwany of man's goals. Such perscns should
Probably drav the curtain o their whole 1ife. It seems to we these pecple
have sbandonsd from the cutset the treassures to be had from living and
that they travel e road of progressive decay. Similarly in the cese of

. the pilot, if he adopts such an attitude towards life that he foelas that

he i pleying & geme of tag with chance, somer or later he will meet a
situaticn vhere the echievement of e desired goal 18 blocked, and being
strengthensd by this in his unfortunate convicticn, he will bocome blind
even to the opportunities that remein open to him,

Opposed to thls there are emong pilots, even ameng those that are in
scew way hendicapped by 2 physical defect, those men who firmly belleve
that there are always usable opportunities bhefore them and who accordingly
are contimiously bromdening themselyss sni meking comspicuocus progress.

However the fact that sven though ocne has exhausted all poasidle mwes,
everything must still be echleved, 1z a nstural yart of the life of a
Tighter muich wmore thaas of the peaceful life of the ordinary man. That
this ip naturel Tor him, the flyer uust be deaply aware.

In the thirty yeasrs since the beginning of svlation, especielly since
the ocutbreak of the present natiocnal emsrgency and war, we have knoun of
the many heroic deathe of those who fly. Some men exploded ag with a ghake
of their wings thay hvrled themselver into more powerful enemy opposition.
Some men fell to the earuh vhlie groping thelr way bveck, plloting with
their wmouth, having tied the stick with a handkerchief after they got e
bullet in their bedy. Somz men fell in thelr plane with the wvave of e
hendkerchief ss & parting eignnl, There are those vho exploded with thair
faces triumpheant with mride at a sucneasful shot. There io the young
lieutenant wvho having lendsd in snemy torritory loet his life taying 4o
fly an enewyy plane. '"There are those who tepped out Banzel sa they ware
ahout to explode, and were iost, We can remsmber cur sillence et reading
these reports. There vere wmny who chose tc end their life even though
thay were not wounded. We do not have the art to know directly vhat they
cried ocut at the last, or what they thought. They exypressed all woeds
within a alight movewent of the winga, or e little toss of the hand to a
Iriendly rlanc. Tven those who are able to tranamit this moat succeas-
fully can do nc more than wese the electric waves of the wireless., We do
net have the art to krow to wvhat extent the end of the many airmen who
41&¢ not return was a subline cne,

That we can only believe. Moreover those heroces probebly bellsved
that we are eble to belleve go, There muat be & ailent macred contract
between us In this wux'ld 2m! those heroces. It is here indeed that their
death becomws something eternslly enduring.

Do not forget thnem, They are not fallsn flowers for vhom all roeds
vere blocked. In truth thelr death was the level road of thelr own choosing;
thelr gpiritual victory was not devendent upon some overpowering obstacle,
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CAAPTIE IV

S0ME PR(PIEMS OF COMMUNICATIONS TRAIINING

Just as vhon we coneider the movement of werions partas of the body
ve nre ept Prequently to regord cnly skeletral and smasevlar functions and
to fail. to take into accoun® the operatim c¢f the nerves, ac vhen ve
attempt to consider the problems of aviaticn we are api only te think
in terma of piloting and meintenance, and tc Forget the mstter of commni-
caticn, Then, perhape, 14 may be wlse in other weys tc regari the function
of the nervous syetem snd that of somamications as somevhat similar,

It 15 truze indeed that meny airplanes f1y by over our heads eash dsy,
but st the ssme tiwe the radio woves of the avlativn virelecs system ere
Tlying by with Incomperebly mone apeed. Of conren; communicationa 1le a
techniques that 4as estatllshed 1ta+lf in {is own right, regerdless of the
develomment of eviation, tut on tiue other hand aviaticon would not be able
to murvive If eevered frow wirelesz cogmnication. It 1a not posalble
to define commmnications merely =23 the link detwesn ground snd air or
between the variocus planes In the sky, yet 4{f the dirctions e informe-
tion transmitted by wireless wore siripped from aviailim, ths resulting
situstion would be comparables to ateipring the human body of its nsrvous
BYBT:BEI-

The meens of communication that are in use tolay have been made
eutomatic to an incredibly large degree. Clgnels cen be transmitted
and received at & previocusly unimsginable rete of speed., FHcwever this
increased wechanization by no weens impliae thet man has been entiraly
relleved of his burden in commmication., On the contrery, 2 progressively
more important p=i1t of the job of communication is dbeling ellotted to men;
1t ghall be vy endeaver in thie chapter to conoider some of the more

importent buman problems in comemnication, especially those that concern
communications training. ) :

A Nev Theory of the Technique cf Message Recoption

The central problem related to training 1n radio commmication
concerns the technique of receiving and transmitting wossages. This
toechnique invelvea easentially the lesrning of a code [ususlly the Inter-

netional morss code), and drill in receiving this code and in sending
it by hané.

Several years ago Leonard Xoch, a Germen peychologist st Brmunschwelg,

made 8 eigniiicant achievement in the paychology of learning working witi
meseage recention, ¥ 3ince Koch's new theory has had a2 eonsiderable
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inf'luénce npon our ovn commmnicationa tyaining, I sbell +ry to consider
some of the problema of air copmwnications irsining in this commtry at
the same time that 1 present his theory.

Koch's theory 18 ccnowme? wiih the most efflcient wethod of lesarning
to recelve mesmages, 1is conolusion stales thet 1f neseage reception
training {e carried cut from the beginning sbove a certain speed of messege
prosentation, a subsequent lowering ¢f the rate of presentation will rammlt
in » decrease in the efficisncy of the msEsage recepticn. This extremsly
interesting comclusfon 1B rather forceful evidsnce for some of the hypotheses
of the so-called Geetalt veyochologlaots.

Koch's atudy hed {ts hesisz in the occueticus) Investigation of the
sending and receiving performance of = skilled radic operator. The chief
problem with which he wes concerned deait with the effects upem the per-
formance of an operator who wap able to receive at a rate of from 80 ko
100 words a minute if he wore required o 1sceive messages trensmittoed
a8t 2 markedly lower rate o7 speed.

It is probably not necassary for me to state here the fact that the
form of the commmnications code haa hoen intermaticmally standardized so
that regardless of whether the measage is trensmitted at 2 slow or faast
rate, the temporel relationahip betwecn the dete end dashes, the inter ccode

8pace and the intraccde orace, and the pmetustion signe have been established

by conventiom, For exawple, the Japaness sound "1" (dot-dash) muet have
the temporal structure that is 1llustreted Lolow. (Figure 4a) The actual
*sounda® of the commumlcaticn are itransmitted as dots anl dashes, yst in
order that these mounds may be meaningful theu temporal relaticonship must
be fixed. In between the two souads of 5 single code signal theres must

be en interval equal in duration io the lengih of one dotjy this the Intra-
cade space. To indicate the completion of & single code pignal, there muat
be an interval equal to the duratien of one dash, which 18 in turn equal ta
three times that of ona dot; this is the intercods spacs.

Consider, then, what happens wirn < gkiiled operator is required to
gend & message at 8 speed wuch belos Wiz wusl rate of transmmisslon. It
haa been foumd that in such oli'cumstaznces the svnder will cempletely dia-
tort the conventional temp<ral relstionshiy of his sode: the iintercede
spaces are greatly iergthesred, and there iy evea a tendsncy tc shorter
the length of the Jots and deshne, In cther werds, 1in order for the
sender to understand the messege he 1o trsncuittiig ee meaningiul, 1t
is necessary for him to make aun apyroprlats ad jusment to the conmection
betwesn elemente of the maslssge. The mitueiicn can be slucldated oy
using apeech ae en ewvauple. VWhen we are ssked to speak siower we do not
longthen the sound of each word or pronounca the remerk with s urdform
lengthening of temporsl unite, lesving s wmiform space .between each word.
One does not say, "It -~ geea@ll -~ g === 1f rw it =~- WEre -~--8 --- goocd
--« axpmple.” If the phrass were tc be mede &ny clesrer by a slower
repatition 1t wvould have tc be paid, "IV geeme ... ... &8 if ... ... 1t
VeIr® ..., ... 2 g0od ... ... 5TsEPle.” fSven poopls Who are shovellrg In
food and attempt to speak while chawirg can be wull mderstood 1f itley
Aveak In tho latier venaer,
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A similar phencmencn has been demonstratled with respect to message
receptiu:., Thet is, 1f the measege hes & certzin closure within 1ts
structure {ons thet does not conform to the conventional intermaticnal
standard), elov messazes can be received feircly eagily; however if the
meassge 15 unifcrmly extended &8 a whole, the accurate recepbien cof the
message becomes extremoly difficult. Fur example, 1f the speed of trans-
mlesicn 18 reduced to a rate of 25 words per mimmte, the ascouracy of the
reception is reduced to 30%; at 50 worda per wimute, there is 90% acsuracy,
end only vhen the rete 1s above 60 words per mimute doee the acewracy
reach 100%., (Of course, this rete of trensmission for these figures 1s
based upon code for e Turopean langusge.) The data of Koch's experiment
are presented in the following figure, (Figure 5),

The general tendency seeme to be for people to think that messaes
that are trensmitted st a slow rate are neceussarlly easy to understansg,
end that training in messsge raceptien must start with a slow rete of
transmligeicn and progressively increosse ir apeol, Of course, 1n 2 ceriain
gsense this wethod cf treining !5 nore pleassnt than otherwise, at, leaat
the hegiming of the treining psriod sesme easier, In order to meke the
leaming 2asier in this way it 1s necessnry to lengthen the interccde
apn:e., However, 1f the intercode apace is lengthened o that a code with
a prolonged Intercodie apace decomes understandable then the student will
have dirfioculty when the yate of transmissicn is stepped up.

I think we have already touched upem thie point in connmesction with
pllot training. To take another fawilisr example, in learning to play
the pilanc nc watter how proficlent cne clelms to have beccwme with ons-
finger, he still is not going to be a skilled pilanist. Similerly in
learning to use a typewriter, if 2 boglmmer attempis to do so by any sart
of hunt and peock system, he will not be atle 4o achieve the efficlency

of being able to use all ten I'ingers while koeping the eyes cn & monvsoript st '

the silda side of the machina, It immet bs zald that the wmethods amplaored

in learning these techniques 'naturally” A1ffer widely from the psycno!.ogically.‘

moot efficient methed, and regerdlese ¢ how efficient cne becomes with these
self-styled methods, they sre fundementally inept.

The unfortunate contemporary approech in psychology whereby therne
techniques hesome generalized to atstrect conetruets of playing-the-piane,
using-the-typewriter, and receiving-radio-wesaseges, 1s know as opera’:icnism,
If one played the pisne with only s zingle finger, repgardless of how
accomplished he might become 1n this set, he would be unable to exprwes
the richness of e comsert of a Kemp or Cortot; after 10 or Z0 hour's
practice in flying a plane ¢me would be urable tc fly in the atilled
manner of such var hevoeeg as Fatd: and having learaed the Morse code by
flash cerds, one ie certalinly unanle to appreciste the paychelogical
activity Involwed in the wessage reception of a skilled cperator. These
acts do not remresent merxely the Tirst sispes along the sontimmm of mastery
of these techniques; Lthay are rathsr taskas o a fundemesntally different
nature from the refined technique which they wmay superficialiy ssem to
resemble in fcrm.
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-8 coe ocan eadilly imazine, i in the boginning of nessage reception
training the temporsl meparasiicn of the indiridual lettars of the wessap:
(the interccde space) is prolonged, the learner will mnke use of the
comparatively extended intercode cpoce ao that he gays to himaelf 'That
was dot-dash, which reana it wvep 'iY, end that cre wos dot-desh, dot-dash,
wvhich meens it was 'ro,'" In othor words, the learner intruspects upon
the form of the cote ag 1t is learned, and o receive: hie messsgee by
actively calling the wmeanirgs ¢f the code syrbols to wiind. Zndeed such
8 beginner attempts Iin veceiring 2 message hastily to manipuliate some
sort of wental notebook and bring ths code symbol to mind and check it by
thie notebook. However as the training pericd sdvencea, the rate of
trenemiasion is grodually fncressed up to a point at which the code units
are coming in such rapid succession thet tils kind of wental Juggling
decomed no longer feasible, AL thia polint most learners will fell o
continue their increasing proficisncy. Here 1t becomes necessary for
the studente to adopt e wore adsquate approach, and to discard the mebhed
of reception they had heen using up um:il this tilme. In other vords,
even though in both ceses we are dealing witn the canntruct “"mssuages-ru-
ceptim,” the function has become 2 different veychologl:al uperation,

If one should inquire a8a So admt at whet nueed of measuge transmission

this change In apprcech hecomen neceesary, he woul! £ind that accordlng

to Koch's study this mental shilft takes place a% ebout 60 words per wimute.
{Of courme, tuie figvre ie tased upon the rete of trensmission of a Furcpesn

language. AWhen converted fo Jupanses code which is nsceasarily longer due

tc wore complex vrord struciure, thia oritical rete becomes somewhat slowsr )

It 19 indeed iInteresting tiat thils rate coincides exxctly with the lowent

rete at which & skilled operator Ze sble tc roceive vith maximm efficisncy.

¥e shonld eipect, therefore, thet ar eztromely of’ficlent method of
megosge receiptlion treining would be to aturt we trairdng st 8 rate of
tranymission of around 60 worda per mirute. In thie wey the progreass o
+the treining woeuld not hecouwe bogged dowm khulfway. This conclusiom is
one direct coneeguance of Koeh's.nsvw theory of learnlag.

A plmilar aituatiocn is @t in PYoreign lapguage training. In this
country foreign language trzining conuiats =lwost entirely of reading
Llote of words end leernin: thom, ro that vhen fureign words tre spoken
the word must be recalled and 1ts syprodricte wesaning brought to light.
The fect that thie situatix. 18 86 widespread in Japan can probably te
underetood in view of the fact that the primary purpnse of foreign
language training in this country bue been to develop akill in reading
booke for individusl mrogrecs in lesrning rather than to soquire a spolen’
fluency in the languags, ZXEowever ag & result o thain appruach, even
though they ere ~ften quite proficient in the ability to rean forelgr
books, the Jupenage sre tilely to £ind specking o foreign tomgne to be
quite out of their “ins, 7Ths sitaeticn i» almoat the orppesite to the
plight of meot of the naiivea ¥ the cosstel prurinses vho althcugh
they are able to spmak are entlrely uneblo .o rsad. In speech cne adopths
8 characterietic apeed of speaking so that ‘n Engiish "it-is-a-dog"
dounde like "it°s a deg.” Tn order to leern tc sveak 1t 18 necessary to
become accveatonand $oy the riythmic siovement < thy language a3 & whole;
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- Andeed 1t is coumen kncwledie thet spsech education iz perticularly

esaential f7r Japavess in order to learn %o npeek well, In epeech the
eoavit of vhe roxde must prosent thelr mesning directly. There is no
time 4c tesislate the word hy the uee of another lesazued list. A direct
trasn of the wamaning of the word from thy scuit is alwaye necessary.

The si%uation 1 tho semw in lesrning code, sné the preaentation of
sode a8t 25 womds a minute 1s eccordingly unestiefactory. The rate of
pregantatica et e at least shove 50 werdn 2 minote in order to inesurs
shet vhen the code ie unilcrstoou a2t thip apeed it {7 greeped directly.

I repeat. the operator umat attein euch s dagres of proficliency that he
promounces his words ir beres of dots end dashes, ‘hen ths letter "1”

18 presanted to hin in c2ode he should repsat it bsck ae "dot-dash” iratsad
of e 1", Coaverzsir vhuyn the operater hears the sound "dot-desh"” ite
weaning aa "i" ahould rome directly to hie wind.

At this point the atudoita ir iba former comruntceticns training
nrogrews dver the yorld shcald heve heen Paced vith quite s preoblem irf
the apeed of measage preasntation vers stepped up to thisz Jevel. Thie
is, 1f the studenits were drilled in the code by the une of flash cards
oy written material alona, and the gpeed f vagpage transmiselon was
maintainnd atove U words a mimubte froe tie rtart, the stndents would
81111 have a marks: tardency to try to msnirulate their "mental notebook”
vithin the intercode apace af 50 vords s mlmte. That would indeed probably
result only in incressing in vain ths corfuslon of the sbude:i,

If one considern Lhe virious procedures that have boen employsd in
thia country tz frcilitats the memorizling ¢l cods, protahly the firat
mothod to gein widesyread screptance was the "similar souni method." 1%
waa found, for exsmpls, that it wae eagy %c lsarn that "dot-dash” standa
Tor the sound "1" 1y remerbaring the comunon rroper asme Its. Then for
the scode sigrzl "dot-dnsh dot~dash’” which stamde Tor the sound "ro”, cne
recalled the phrase “rujo hoko" {which meacs "to welk the sireets")., Far
“dash-Cot-dot-dot”. which atands for "he", ora remewbers hsmontke, (vhich
means harmonice). Tie method consisled of aescoiating the code signel to
the similar rhythm of en apyropriaste key werd. This method was fourd to
lead t¢ rapid learning at the beginning zod ves put intc extensive appli-
cation.

Another wmethod, called the "dot-dash method”, wes employed to some
extent. By this methold the code was rethar iiirectly learned by orally
repeating euck phreses as "‘dot-Aash' lg '1'" Hewever these phrases vere
oftan yresonted to the student by vienal means ard, moet {mportant, the
proper temporal relationshipa of the colde were distorted by the students'
8low vocal reclitation.

Annther method ' faciliteting the leerning of code was refoerred to
in Kech's etvdy; this method he callad the "method <f visual synthesis.”
By this wmethod cre, fwo, three, and Tour dots are lined up below their
carresponding lettersy;
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theae are remembered ag "eloh.” Sim'le-ly four deshes are nligned with
the corresponding letters cf the alphatet, t .m o _ _ch walch
15 sgsnciated with "twmoch " aad agein v ia ememuered a8 being the
oppesite of _ b FRneT
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A method eomevhet aimiler toc tho "dot-dach method" is “requently usad

by high school studontes. I.ong neries of vocoabvlary cexds gre made according
to the firet letter off the foreign word to be learmed; then when the atudents

attempt to recall a word they refer to the ssacciatiors mede with the carde
beginning with the appropriates letter. Even though the students are often
satisflied with suoh & roundebout apyroech, 1t is haydly a very direct
method Por leerning the langnage.

Foch hes referred to the "method of visusl synthesie" 28 an exsmple
of analytical practice and he Btatez the following defecta of such an
approach.

1. Treining In commnications ~peratiope that involve essentially
auditory Geatalten (imagery) ehould not make use of® visusl symbolism,
(For example, the 3lmilar scund method sven though it is more devious
ia tte approech 18 perhaps better in this respect.)

2. Anelytisal aethods isguire a certsin awmoont of useless tension
in always having %0 snifcipate ancther zdacition to thet part of the code
that hee already bLean presonted. For exasuple, analyticzallr vhen one hears
-=., he does not mow vhether the signel iz --. 1lteaelf, or whether 1t is
the firet part of --., o of «« ., . The lsarnsr ms%t be »2edy to dring
up the correspending letters for --.. &nd «=-... Vhen he hears --, .

3. Vhen codo meseages ere presonted at oo slow 8 rata they do not
have .the coherence (clesure) of codez. Than whan e certsin sveed of
transmission is reached closure ‘e efectsd; tha gtructure of the mental
attitude adopted up te taah time becomes imppropriate and the learner
maet change his approach.

i, When the Gestalt or th» cofe is breken apart in thio menner it
cannot be directly asnimilated within wman's pirchologicel orgenization.
The fundamental core of thzes criticleus is basically that in such training
the operations of the measage recepticn :n the beginning period of practice
are of 2 peychologically different nature then those of latsr perlods of
practice.

Then we ask what methale aie poesible cec thet wessage reception
treining can be initiated at the proper high spsed of message presentation,
vithout making use of visual materiesls c¢r intermesdiate codas for the mentel
trenslation o tho wenscage? The answer to chia question is the chief. :
contribution of Koch'e wark.

Eoch first ailowed his eulb jectie teo derive a goneral iwmprsssion of
what a eending rate of SO o 60 worde per minute entells. To do this he

rresented the subject 2 siwmple code with which they wers entirely unfanmilisr,
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and instead of heving them writs e correepundilng letter to the code, he
meroly instructed to make a2 dot on & plece of paper for each cole sound
he heard,

Then he determined when the ntudsnic we.sa able to write correctly
twenty dots when twenty acunds had been givea. If the code they had been
recelving up tc this time corresponded to the letter "1i", at this time he
required them to wvrite the latter "i" whomever they hoard the scund. In
this way the students heocame able to recelve the letter "i" at a sending
rate of 50 words per wmimte without making use < the mecall of any wmeatal
refearence matorial,

Wken the students showed they were able to recelve correctly at thie
rate, Koch inserted anothsr code signal inte the series of "i's"” that were
being transmitted with the Instructlions to record us dots those sounds
that wers unfamiliar to them. Ther when examineticn of the student's
porformance dieclosed that the dote wore correctly placed among the reccrd
of "1'8," he informed them of the meaning of thet new sound, with the
instructions to write ihis new letter when 1%t was received. Thus the
students acquired the ablility to receivo two code letters at & speed of
50 worde a2 minnte.

Furthermore this procednre of heving the students record as dote code
that toey 414 not know led to other bersficial results in leter practice
periods. Even though s atudent has become fairly skilled in reception
he is bound at first to run acrves sounds he has forgotten. Frevicusly
in this situation the eitudent woull ilose irsck of the two or three codes
that followed o eignal he did not know. When the student has been in-
atructed t¢ recerd code he dcesn't knew ae dote, that ailngle code alone
ie lost without influencing the reception of the subssquent signals.

In this wmammer the individuval elements of the code becoms added to
the atudent's receiving vocabulary. Of course, since even though & code
may be once vell learned if 1t is not subsequently practiced 1t will be
foargotten, the old code signals must Be reintroduced frum time to time
vhile adding on new cnes. In deoing s0 the memory span of the student is
progressively broedened. The term "memory spen” mey not be conventiomally
used here, but the point I sm trying to meke is thet with the increase in
the number of tone-imapes of code that the student acquires, progreassive
differentiations of the mentel set of ths respcnse ie effected. This is
the bdackbone of Koch's method of message reception tralning, and eince
it givea the code only an auditory form 1t is called the "tone-image”
wethod .

. However Koch hes alao introduced a second treining method vhich makes
use of the formation of tomo-images (Tonbdild). Thie method he called the
"two~tone"” wethod, Oriluerily when we msy "dot-dash, dot-dash” out loud,
woet of us glve a different pitch to the dot and the dash and poseibly
vocalize the two with eomething of a rhythm. Usually we meke the daghes
higher (and louder) than the dote. It 18 guite poesible that we do this
because the suditory toom of the code can be mcre effectively expressed
in that memner. Mcrecver when the Jot-dash code is presented mechanicaelly
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the dagh seems to bs heerd as higher (and lcuder) than the dots even though ¢ s
they have the same frequency of vibration. In other warda, since it appeara ,?'
when the code is crelly vocalizsd and aleo vhen the code 1a heard, 1t can #
poasibly be coneidered that e higher and stronger desh than a dot conforus A,
to the innate nature of thies auditcry form, end that such a pattern has E
the structure of a complete Geatalt, :

In viev of this fact Koch pregented the dots end dashes at different i
frejuency and intensity levels by means of a special wmessage transmiseicn L
epparatus. OFf course, the differencs in eff'icacy between the tone-imege
and the two-tone methods was by no wesns &8s consplcuous as thet between
tone-imege and enalyticel methods, yet the two-tone method afforded a
smocther and more unbroken curve than the other. In Koch's work vhereas
en average of 27 hours wae required to learn the code by the tone-lmags
method, when the two-tone method was used this figure was able to be reduced
by three hours. 'Of course after 2 cortaln pariod of time the two tomes
are gradually sesimileted po that evon thompgh two tones are presented cg
such they are heard as cne aocund, A% this time the code 1p being grasped
by distinct aunditory Ceatalten.
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A3 for the sctuel results of Foch's work, it was found that wheress
1t had previously teken highiy motivated non-ccemissioned offlicers In
Cerman Commmnicetiona Treining Schecle from sever to ten veeks of comcentrated
deily training to learn the cods, mnly 28 half-hcur periods over ee many
days {a totsl of 1L hours) were required by the new method to reach the
ssme criterion of learning ZEven taking the lovest figure of seven veaks
for the former training method, this means that the training cen be
shortened to 4/7Tths by the tone-image method. Thie figure is wade wore N
atriking vhen it is realized that Roch'e subjects, unlike men in ccmmnice- %
tione schools, vere men who vere not going into commmicatioms work and "
who had other Jobs to perfeorm,
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The Problem of Communicetions Training in Japen

¥When Dr. Koch's work of which 1 have jJust spoken was first published TR

in 2 German journal of applied rsychology in 1936, it was immediately %
selzed upon by other investigators because of ite theoretical implicetions.

Foch'e results and sralysis can be moat readily understocd as support

L e T
B

far many of the current views of contemporary Gestelt Psychology. Then T
since the thecretical predicticn has been so succesafully confirmed in .

practice, Koch's method hed immediate appeal; indeed one group of peychol- e
oglata vho, by the wvay, were not toc well inforued 2e to the actual L
problems faced in commmicatione work, went so fear ae (o rxropose that a L

complete refarmation of commmications treining should be underxtaken based
o this new method. - (In this regaxd the work of Dr. Soichire Furcki 1s
well known, A New Method Of Commmnications Treining, In "Jourmal of the

Y
ke E

Jepansse Accustical Sooiety,” Vol. &k, Ko, 5, 1943), :
As I have stated above, the hro chief training methods employed in “
this country heve been the "siwile:r sound” method end the "dot-dash" method. L
- =

N
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The oldeat of these is the "dot-dash” wethed whick Involves leamming code
vy roeading vieuwally dote and dastes reproduced on measags recelving tape,
Thie procedure 18 eseeatially telsgraphiz in nature and developed ocut of
the training methods of old cable commnications, The =ode was teken
cver without changs intoc the aunditory signels that became the dets and
dashes of radio commmicaticn. The inadequacy of the method stems from
ites basle in visusl ccummieaticn needs.

Then the "sirilar sound” method 1e cepable of successful application
¢nly with a langusge of the ‘rhythmical structure such as that of Japanese,
end it mst be sald that as fer =3 memorizing code is concerned 1t leads
to early proficiency. However the trouble 1s that 1t provides no more
than just e memorized code and ie hardly em appropriate methed to employ
in the perfection of the whole of tho neceseary commmicetions learning.
In other words, the faot that "I knov a code” 18 not the same es the fact
that "I am able to receive mersapges.” This is entirely analcgus to the
fact that "I know words” is by 1nc means the pame as "I can speak,”

HEcwever the "similar scund” and "dot-dash” wethode did not provide
only bad points for the commmications treining in Japan, With long
experience end constant ctudy a great deal of effort was directed towards
overcouing the defacts in theae methods so that in the long rin the methods
employsd meny of the conceptions of Gestalt peychology.

Koch's study and its theoretical implicaticns provided considerable
grounds for argument when epplicaticn to the probleme of Japsnese aviaticn
comrmications tieining was coneidered.

The degree to which thase problemas hed been sclentificelly inveetlgeted
by Japanese coammnicetions experta can be understcod by considering the
extremely short time ther took to mayter Xoch's methed. Theee wen, actually
occupied in cowmmnications work, mors repildly greped the concept of
"Sestalt” even than those ir more purely peychologicel fisldas, Thia fect
is clearly due to the actusl acquaintance of theae commmlcaticme instructore
with the concepts of the so-called "Gestalt" psychology in practice. Per-
hape 1t wap that the sclence ¢f educaticn in Japen had arrived at a level
wvhere it had only encugh resilience to form 2 pensitive attitnde towards
the various peychological theories.

However, there were several difficulties thet faced beforehand those
vho attempted to adopt Koch's "tcne-image” wethod Into Japenese commnica-
ticns treining. (Army ariation officially adopted this name for Koch's
method, however in certaln areas 1t was Imown es the "suditcry" method.)

The first of these Ai1fficultiss lay in the mumber of code signals
that had to be learned. Unlike the alphabets of other countries that contaln
1in the neighborhood of 26 letters, the Japanese "alphabet”, if one conbiders
the syllabery, includes st least 43 Pigures. Discounting for the moment the
poesibility of 2 different type of code, if one thinks in terms of corres-
ponding codes for alphabet and syllabery, the task involved in learning
the codes in regard to time snd effort could never be considered simply a
matter af 26 versus 48, Iven though one grant that the separzte addition
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of nev code elgnels in the linear feshion of Xoch's method can be easily R
dene, when the mmber to be added 18 increased in thie menner to 48 s A
cannot guarentee that the atudent will not become terribly confused. ?53
Since learning mossage reception la sfter ell & task of memoxry, the scope s
of cne's memory quite properly becomes 8 prcblem. If the range of humman 514
memory extends to b8 letters, then Rech's method is applicable here; how- £
ever 1f 48 letters 1lis boyond man's pormel limii, we should not expect E
to be able to use the method. IF tha latter situsticn is the cese there ¥
18 in fact a real difference in the wessage reception of Japan and thei é;‘
of foreign comtries at this point, and it vould have to be said thst in wr
thiz instance Japen 18 at o disadvantage. i‘;
: A
The second problem might be termed sluply e technical polnt, The P
Koch method calls for injtiating the recepticn training at s tranemiselion 5 éi
rate of around €0 code units e minute, however 1t would be extremcly L
difficult to begin at that epeed in Japan. As I have steted befare there G
sre many different types of Jepanese code, swong which there are cuite. g‘

a few of considerable length, sc thet 60 of these code units smount to
an extxemely high speed. The beginning stuisnt hes to 4o a great deal
of haxd work st first ms it is (2although Xoch maintaing that there are B

less mistakes than vhen the training is bsgur et a lower speed.) The R
problem remains to determine the approyriate speed at which -to initiate fj%
thie training for learning Japaneee code, However such dsta could be g
fairly e=asily recalculated, R

7
With respect to yet a third problsm, KEoch's method 18 indwed a ratiocasl

cne but 1t ssems restricted simply to the field of measage recoption treining. =y
In sommnicatione training the receiving end sending of messages wmust be B
taught concurrently. The pixysical) limitstions of the humen hand éo noth RN
permit one to operete his hands at such a speed frcm the beginmning, By the rj
tone -image method ons way woll be able to receive code at a rete of 50 letters . .-~

s
a minute, dut he 1s certairly not able to send the code 2t such speed us “f';
soon as the code 1s lsarned. Then f cme has to begin sending tramining at 3&
a alow gpeed, 1t 18 certainly due to the fect thet it uuet be learned at T |
that speed; then it is feared that this eslower learning will exeri a re- T

tarding influence on the reception treining.

{n the whcle these three points, especially the first and the third,
were roblems that had to be faced before the tome-image method could ds
introduced into Japanese commmicstlons training., The solution of these
Problems became extremsly fmportent for the progress of commnilcations
training in this country.
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In order to determine poeeible molutions to these probleme e group K
of psychologists amd experta in the fisld of ccmmmicaticons treining vas .
entablished to work together in actusl training situstiome; sfter much 3
study and research an overall scluticn to ths needs of army sviation -
cammnications was reacheé end s new wmethod of treining wes set up that :
was in effect a product of the tomo-iwmnge method. N
The methods and procedures followed by which this iwmprovement was
made are of sourse of grsatl interest firom a rEycacloglceel standpoint, L K
L35
¥
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nut it 18 regretsble thet ¥ am unsdlz %o diescuss Shew in dutaill here.
Hexs I mst content wyeelf with sinply ¢ slngle aspect of these resu’is,

Lat us yevliev the advantages ¢f a tone-lueges method of commnicaticna
tratning.

The first polnt is that by means of this method ccde can be easily
and repidly learned right up to the limit of the iIndividus’. wewory acope.
For inatance, the complex and difficult numericel-ebbreviajiicus code =0
widely usad 1n sdlitery comminicetlions 18 scquired far culcker thun tha
genersl public would imwagine. Since the mein duty of weny vadio opersiors
involvss the use o the rumerical abbreviationse code, Lt 18 peaaible to
Ziwve 21l opesretors s genearsl knowladge ¢f the code, and not to have to
train speclaliste for that purpose, Thie point has lad o increased
motiveting and self-confidence 1n isarning vode,

The secend advantege of the t-ne-imags wethod is tha. 1t facllitetes
the semory of the messages that are,recelved. Whsn the snalytical methods
that depend ocn visual imegee or on tae Terbel relationab’ns of siuwliler
gerin’s are utilized to le=rm the =ode, v the time the -2-i» hag been
tranalated and written dowm ag 2 =»essage a relatively com:licated mental
proc slure has becons involwed, 8o that aonglderabtle difTi=ulty is wet iIn
ottewsting to remember the weasa e, Take for exemple tas old poem

Eara goro mo
Eitsuteu nare nighl
Teumashlarets
Herubern ki amw
Tedi o shizoomon. %

In this posm & travelsr {3 uwiable to control hie tears of longing
for home, Yet in pariiculer be 1s thinking of iris. How 307 If one looks
at the initial saund of emsch line ~<f the poem he will mes :that they ppell
the wvord irla - kekitguhata, If a fellow treveler did nct recelve such en
oxplsnation sfter hearing the poem, he vwouid probebly indeed not realize
that the poem wam wrlitien sbout iris. Now 1 thls poem were learned by
the provicus meesage yscedtion mehhoda, 1% woeuld inveolve some such
complicated and devious weane 23 trying to remember "kakiteuhata.” Then
the similer acund wevthod wounld have this "kakitsuhata" lesrncd by eaylng,

. "imtoeekl, kiite ho keku, tev go do kXa, hamonika, taru)+t In the tone-

{mage mothod tne dots end Jsshes teke the place of words in commmication.

4 Tt 18 not easy
For ome who In duty wanders sbreed
To think of the things
He hag left in hie howmeland.

&% The weanings of these words are respectively “Third clsss train tickez,”
"Report 11 when yeu hear it,” "How convenieni is 117" "harmomica,” "tar”.
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When the studente' nemes arz spoten, it 18 by means ¢f dots and dashes.
Even the newepapers are read to ther inv dote snd deshes, end by hearing
these dots snd daches they becume able to understand tie contents of the
newspaper. In other words, as I heve said before word weaning and code
ere directly linked together. Spoken scunds become the sounds of radic
code. Acourdingly there are those wic refsr to this new meothod of train-
ing as the "direct method.” By this kind of wmethod men ere trained to
remounber mosseges of over ons hundred letters vho previocuzly could not
have even imagined such an accomplishment,

A third advantage of the tone-imnge wethod 13 thet it mekes it
posaibles for the radic opsrator to 40 two things at once, “hen receiving
messages In accordance with the forwer snalyticel methods, 1t wee hecessary
for the redlo operator to focus all of hie ettention on the reception of
mesaages Bo that he wes unable to keeop &n eyo on other tagks at the same
tima, ¢ have found that by our new method men can be trained to carry
out mesnage reception sc directly end sutomatically that 1f cutelde
questions are aeked the operator while he 1t recelving, he will be able
to both answer the gquestione and to receles without error. Formerly,
vhen using the similer sound method, for exsmple, it was necessary to make
a "mental vocelization” of the code sz it wes received, Then, aince 1t
wee lwpoesidie to vooslize two words at once, the cperator was unable to
attend to anything else while recelving meseages. However with the direct
method of training it becomes possibie to perform two tasks at once, just
a8 students are able to think of othezr things while correctly taking down
notes from the lectures of certaln professcrs. The ability to perform
this Jouble duty makes the direct method of training extremely profitadls
for the needs of alr commmicaticns where ocne cen well immgine that a
great deal of disturbing conditions come into play,

The fourth advantage of the tone-imege wethod of training is that 1t
greatly facilitates the qualifications testing for commumnicaticns perscnnel,
Thie fact has been conaintently emphsslzed by Koch hirmself in hie pepers;
he fell that if applicante are tested I'or progress sfter an hour's training
in messege reception, 2 valid measure of their potentlal qualificatione as
radio operatcrs weuld be given., Formorly a collecticn of veriocus mentsl
operations that seemed to le related to commnications work was asseumbled
and issued to arplicente as an apiitudo tes. however ss I heve already
indicated, even though s great deal of effost was spent in this fleld,
no real success conld be cleimed by the investigators. Moreover, since
the pesychologicel nature of the operaticoma of nessage reception during
the firgt part of training wues dirferent from that of the later part,
even though they constructed the aptitude tests to resewble the operaticus
of cne part of commnicetions training, they were unable %o establish any
reliable correlation for the test acores with actual performance in the
other pert of training so that they could not devise an eptitude teat that
moasured the essential components of messsge reception training as a whole,

However, aince the training in the esrly and advanced atages by the
tone-image method ie psychologically the same, it ie possible to sample
the whole of the training peried by reproducing s small portion of the-
bagimning pericd. Ope can readily understend how we can acocount for the
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Seod results of our terting program. IT a student wants to jrepare himself
beforehand for this apiitude test 1t would be nscessary for him to mwrepere
in acoordence with thie type of test. Just as the applicant performs on
this aptitude ftest, so he should progress in actual treining, But these.
who attempt to excell in sarly training with an eye to more alvanced work
and whe peactice by themselves the simtlar sound method or meke use of
dot-dash flash cards, shculd find that they are sxerting a negative influ-
ence upon their future training. FEven though one study on his own the
rhonetic symbols cf a Torelgn language, hs will not by this alone become
able to acquire the proper accent of the langnage.

On the vhole, the above considerations indicate the general nature
of the advantages of the tons-image method of commmnications training.

0f course 1t should meem proper to everyone that a new method of
training ie put into practical epplicatlon on the basis cf the reasoning
of psychological thecry or «f the results of sclentific experimentation,
However, untll this methol becomea proven a success in prectice it is
nacaadary Tar those who have the responalbility for the change to meintain
great confidence end courage, 7T perticularly wish to point out that the
process of Iintroducing e new technical method into practical application
and watching 1% develop into & succesasful tocl for human progress, affords
a greet personal reward hoth to the theordsts who devised the technique
and t¢ the expert practitiomers in the rield who gulded (ta use.

It 18 impossible to deny the fact that the design ¢ the tone-image
method of commnications treining ad a uuable Japanese te-inique has been
guch 3 source of personal reward to the military paychelczy of our country.

In the firat place let us try ‘to consider the tome-!mage wethod from
the standpoint of the actoal comminicsations instructors, vhom we should

properly call the technical experts in cowmmicetions vork. Theee inatruct:rs

had elready adopted a method of trsining which they had buoilt up through
long years of experience, S5till even though the instructors employed

theas methode and sought eomtinually to improve in thelr use, there was
conslderable need for even greester progress towards efficiency. However
the tone-lwage method of training es8 I have outlined it here 1s 1o slmple
improvement of the former techniques, even though the pravious effart of
the instructors had been in that direction. The new method isa more on

the order of a different approach to training, and vhen it cume suddenly
to belng forced into use, it became necessary to discard with seeming
Impudence the ways of thinking that had been held up t1ll that time.

St11l even though there has been consldereble comfidence in this nev method
by those who based its design upon psychologicel theory, with ‘fust this
confidence alcne the new method cennot be put into successful practical
application, That is to eay, 1t 1s nsceasary for all concernsd to develop
suf'ficient understanding and insight into the operation of this new method;
this fact probably involves a more rigorous "ecientific approach” to the
practical problems that are met by the Instructors in the field. Witkrcut
this understanding the training method could be only partially carried

out and inatead of the aituation belng iwproved hy the tecunlgue, 1t woals
eng siwply in becoming umenageahle.
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The succese of the new tethod requires the sdoption of & soientific gl

- outlock on the part of the precticners towards the field of paychology a
and the effcat to demcmstrate by sclentific experimentation the principles T
that underlie ths insight derived frcm experience; cnly in this wey can L

the effarts of military peychology be properly directed.

In the second place let us consider the introduction of this new

teohnique from the stendpoint of tha peychologist. The psychologist hes

an attitude of oocmplete confidence in the belief that that which he
edvocates is theoretically scund; that is, he has confidence thut if hias
theoreticsl analysis ie applied to the practical situstion 1t will lerd

to increased efficiency. When the theory i@ in someway related to arey
aviation snd something were to go wrong in its practical applisation due

to lack of internsl confidence, the matter would not stop at being a
question cnly of the honcr of the pesysholcgist; 1t would equally ss wuch
materially wesken the air fighting power of our country. As far es military

psychology 18 concerned even though 1t is scund in thecry, if it camot be
successfully applied in prsctice, the peychologlet is not able merely to g
81t back and say "Well, at lesst it‘e a Bensible thecry.” In that it is ]
military paychology, the structure of its thecry wust satisfy the practical ;"
situstion to be confronted, When theovy ané practice are separate so that
they stand in ebstractica opposed to ome another there can be no militery i
peychology . -

However in most circumstances peychologists are not directly engeged !
in the activity they invesiigate. Of course 1t i1s not alweys necessary
foar them to have immediate I'irst hand experience with the practical problem .
with which they deel ar, in this case, to become the head training in- L
struotors thewselves; but there are soms who think that 1t 1s not poesible i
to grasp the nucleus of the problem by handling an essentlally precticel }
problem thecretically alone without going into the work from the experience o
level. TYet if such vere the case, 1t would not suffice for the paychologlet .
even to heve ten or itwenty bodies. In short it 18 necessary for the s
peychologist to grasp the practical problem peychologically, anmd for the i
ingtructor to grasp the precblem from a practical approach. Then if the R

assigned task 1# diligently performeé by sach group and a maximum effort rrff:
is sxarted by each to understand the problems of the other, the endeavor -
oan result in a thearetically scund soluticm to the problem that ie SF
effective from the practicel standpoint. : A

Y]

For this reascn it was necessary for the peychologist to enter the I
actual training eituation, Jratructor aid peychalogist worked together; o
and 1t wag indeed due to the fact that thsey handled problems together as R
they arcse that the applicstion of the now thecry was succeasful. Omly =
vhen this attitude wes adopted could the nev method be initiated with i
coafldsnce of suocese; and the Psct that the nev methed proved to be e
succesaful vas indeed = greet personal roward to the psychologists who o
are often not considered tc be "practical” men. f
%

The third source of personel rovard from this nev method of training, 4

the /mticnalization of instruction, is something that cannot be achieved s

unless e real burden im accephed by the instructor. Tet "instruotion”
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and "reticnalizeiion” aeem ca first inspecticn to be incongrous. The
activity of instruction ie not scmething that cen be carried cut by separste
individuals for themselves, Teeching and lesrning combine together to meke
up inetruction, and proper instruction 1s the moet cppropriate adjustment
between both teaching and lesrming. Formerly it often happened thet if
after a certain amount of training there were students who failed to
ezquire a certein stundard of performance, it was sssumed that the effceot
of the students had not been sufficient., Of courss, the canscilentiocus

ermy ipstructore insist that such sttituwder wele not held smong them, and

it 18 a source aof much persenel pride thet thie was proved to be the case.

In the previcus megthod of commnicaticns tratning, for example, the
eimilar-aounds method, the situdent epplied his owm energy to learning the
ccde oven though it required passing hie spare time in thumbing flash
cards and studying, and attempting crel recitetion of the material., The
instructor was able to meke much use of such student effort. However if
the training is of the tone-imege type, outside practice 1s likely only
to demage the efficacy of the training, especially if the student mekes
uge of such self styled methods of learning as I heve menticned above,
Therefare the instructor mnsi aseume a greater responsidility for the
progreas of his olass, Here strict sclentific plamming becomee essential,
and espesclally vhen dealing with edditicral instruction for those who
due to inherent defects do not achieve proficienay as repidly as others,
aclentific guidance is necessary in omler for the psychological efficlency
of his instruction not to be destroyed. This burden must be taken upon
themselves by the instructora.

Actually the increased efficiency of the inatruction and the progressive
raticnalization of training ere not measured In terme of the lightened
Thysical and mental effort requirsd of the Instructors., Even though the
effort of the inastructors ie posslbly increased, the messurement of improve-
ment lles in the increased ability of those inatructed. An increase of
instructor loed,if 1t ie scisntifically and logloally systematized, must
be celled a rationalization of instructicn. The fact that this was |
dewonatrated by the inptructors is indeed a source of great persomal re-
ward. One can easily feel that suck an attitude on the point of the
instructor 1s automatically reflected in the learning approach of the
astudents in trainiag.

Those that feel that a "rational” or "scientific" approech to instruction
will oblitarate the emoctional bond between the student and instructor are
certeinly lecking in aptitude for teaching. The scientific end ratiomel
approach to instruction hes at its very baeis s proper understanding of the
mental attitude of the student by the instructor; this approech warme this
affection between student eni teacher, it never kills it. A gemuine personal
band is possidle only upon the hasis of euch an understanding.

Then one mst say that even though the inastructor performs his duty
vith the proper scientific spirit and approach, 1t 18 necessary for the
studsnt to follow the guidance of his irstructor in good faitli, Tnuy witk
thie falth can the training be carried cut. I wonder i ome canact ery
Indeed that thie I8 progressive treining. To take san Ullustmdtisn, 14 =2
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student wvho 1e more adept at visual - "a‘i eud izl imagery attempts to waly,
use of wvisueal training alde iikcut ¢ mowlidge of hie instructor, it o
dosn not take a akilled instructor 1ru’.g to decect the influance of thin
practice upon the performance of the student. IF there 1a 8 poor ad jugth.
ment between the attitude of him whe “e2rng amd him who teaches, the
teaching or learning es such la not Tecoted nalone, but the whole of

the mental cooperation that is3 invol ' in elucation docomes destiroyed
and meaningless, end nothing ie acconplished. A proper realirzation of
the acientific and psychologlaal cut” .~k as well as the personality
attributes of the instructer, become ' ‘hez the premise of snccessful
tralning,
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Several Problems Relat.xi to Ccumaumications
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There esre prcbably e greet wany rroblems in Japanese ccummnicationrs :
_treining that remain to be discnssed. but I ehall take up here cnly two iy
or three that come to mind st the mc=nt. :%
The large mmber of code signals emplayed In Japenese communication. 3&
offers cne source of difficulty. Th'xz hea long been & heavy burden to F3
comrunications training in our countyy and for this reason 1t demands =
consideration in soms detail. Baceuss of the mumber of code units the vz
tons-image method of mesenge receptizn training could not be Iuported it 5 ir
88 it vas to Japen. Then ad I aave ointed cut befare, 1t 1s not just <0:» 2
mumber of code units but -the leng and vomplsr code signals that the cof:« %
demands that present a difficulty {c . Hcoever, these problems are -
naturnl encugh considering the struciure of ocur lsnguage. ;}
Yot ctw conld mever sey that it weuld rot be to our adventage to e
1elieve ocurselves of this burden if +o cer, The code we use hep a struc ure T
that was not designed for rapid commanication 1a this country. This is L
due to the fact that cur code 1s a direcl adaptatlion of the E\u-opoa:n WS D il
wode, ‘ b2
[ 3

However, are there any pertlicular reascme why Jeapan Bheuld nct allz . late ik

the problems that sc besot 1ts commirications training? I should net ca:a T%
to belleve that there 1s no pomsaidil ity of doing so. I shomld like to VR
preasnt in the next few pagee 2 fev ideoae concerning this subject which i
have picked up from here and there. (%
It 18 true that the mumber of ccde units employed in Japenmese cowmr/ jca- e
tions 1s many, but this fact is clearly due {0 tha fact that in our lanzage j‘
ve make use of fifty basic sounds, The arrsngement o these Fifty scunw . T
differs from the alphabets of otheyr counbries in thet {t follows & logic 1 S
and systematlc order. The Jepansse zyllabery is constructed of five i’ &
of ten ranks each, The ranks go "a, i, u, e, 0; ka, ki, ku, ke, ko; &s, L
s, su, Bse, 80;" etc, end the Tirst {ile gozs, "a, ka, Ba, ta, na, ha, T
ma, ya, ra, va." Thus it would seem Lhmt 1 one could designate the res . s
and file in scme mamner, only around 15 code units wonld then be neceesn: y. };3
One can indicate ku by saying the th!xd file in the ks xenk, or the u fi.e
in the ks renk. Thia eystem beccmss possible only when there is a syaste -atic L
Bylla'bery guch ag in Japaneew; cbvicialy the method could not be used wi-h g
g forelgn slrhabst, 5
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In the first place the task of learning 8 code of fifteen or twenty
words can be eccomplished in an extrewslr short while, That 1s, such code
as the mmerical ebbreviations code 8o widely usoc in military commnica-
ticns ‘sut which cannoi be disclosed in deteil here can be acquired in an
axtremely ahort time. Therefore it would be an exceedingly easy task faor
the student to learn Jepanese code 1f the fifty scunds were based on scme
simple code such-as the numerical abdraviations system. Of couree the
strong point of this method becomer at cnce its weak point, The adventage
of the method liea In the fact that 1f ¢ne cen receive 2 memcrized list
of certain critical code numbers, then he is capable of receiving Japenese
woerds, Then by merely writing down these criticsl mmbers, ono is able
tc translate the mespage 1mto Japansse words at a lszter time. This method
would probably serve the purpose o providing s rudimentary code that cen
be easlly learned 1f necescary. Hewever, 28 I heve geld, this adventapge
ie nat the same time, the disadvuntage of ile metrod, Now lustead of having
a "simtler sound” mwethod, ve have 2 "similar mmber wethod that is fairly
engy to acquire. OSince in this medlind the rental impression of the critlcal
mmbsrs met be rather cleer, il should exert a considereble influence
upon the message rsception; due to the Jdsvicus intrcepective trenslaticn
of the code In terms of the corresponding scunde for the criticel numbers,
2 direct unien of the code 28 heard and its meaning would be impelired,
This may prove to he 2 serioms weak point in the method,

A second advantage of such a nodification of Japanese code lies in
the fact that since the stimcture of the code would be extremely simplified,
e comwpareble step up ¢f the possibilitles far lmproved automatic trensmitting
devices wonld naturally follow. Such posaidbilities polnt the way for
incresased wechenization of tho rewmining mmen operetions that are still
necessary in the recelving and treanemission of commnlcations., TFerhaps
Indeed such an alterztion in code would lerd even to the simplification
of the antomatic recelving apparatus that we have, and meny cf the other
cperatione now carried cut by human wental end physical work might become
mechanized and sntomatized to a certein degree.

I may be retracing my eteps & bit, but vhen we ssy that the Jepaness
commnications code is long, we ref'sr omly to the code when viewing each
code unit individually; by no means do we imply that a large mumber of
words 1s nocessarily contained in a2 given sentence, Indesd one could
hardly think of the Japemese coommicetione language as being further
reduced by any considereble extent., Of course a phonetic translaticn of
Japenese vords often requires the use of the two nigoril marke; when the
tventy five sounds that ere ovcluded by nigorl marks are added to the
gyllsbexy, & total of seventy five sounde 13 cobtained., If theae sounds
vere added as such to the critical mmbers of the code, a considereble
complication wvould result., However if another renk of "ga, za, da, ba,
and pa" were added, the Torthcoming complication would probably be no
more than thet ifmposed upon the Gerrmn commnications code in the umlauted
a8, o, and 1.

It mst indeed e said that the suggestion steted above 1s for the
most part an academic propositicn and that any actual arplicetlon of the
plan wvould necemaitate a considersble amount of experimental atudy.‘ Turther-
more, to affect such a comeplete change at this time would undcudbtedly lead
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to a temporary impairusnt of e ef 7o sne7 o Lan war offort of cowmm
tions e a8 whole and %o “uwecedsary -~ fuai n, Yel thic sesms tc @ ¢
problen thet might gquite prefitahly o tokes up in the fature.

.6 have seen tha:; with thao~opgh “veilailrg {n the itone-imege method o
comnunications inetruction, the scuri s the sode and the correspmding
meaniig of the wvord decoma directly :uinsi together. In thils caee the
differences in accent that in certair raser dotermine the msaning of th-
word wvould seem not to be mentally wvortalized between the sound recseptli. .
and the perception of 1te meaning., e practice of —oeelizing the
measage implicitly while listening tv code i not common in the actual
mesaage reception itself, bat cccure omly ir attempiing to memorize the
massage that vas meceived., Yot 1t sppeers Shat certaln types of perscr
and othere vho have been tyained by zuwe wevhode do not depend upem &
mental sutvocalization of the mesgags “wut upon the visuel lmage of the
words, in memorizing a measnge they hare recelved.

If such le the situatior, one wighat well lmegine that the dismlect o7
the redic operntar might becume 2 corslésradle pronlem in message recaph o
an indiscriminate use of 1's.snd ='a, <r of sa's and shi's, or exnwple,
might well lead %o impaired efflciency o ths communicetics, To beglin
with the confusion ¢f i's snd e'a, ard vu's and ehi's is extremely coumro:,
end when these errors are wade simply In crude speech, ths af'fender oftsn
ogcapes with no more then £ emile, Bui In willtary commnication vhere
the errar af a single letter wmay be critical, and particularly in crypto-
graphic work, those who s2e esubject to such confusion aimply are not
qualified to De coosmmicaticns opershora, fowever if the unlon between che
sound of the code and the meaning of the meseege 18 direct, &8s in the
tone-tmae method, thic problem in po greatly wmodified that it probadly
would become unnecessary to carry out pregroans for the correction of
dielect during training. I worder if thia 18 sctually sc fer beyond the
realm of possible execuntion.

Another of the advantages of the diruct union between code and muu.:lng
that i afforded by the tne-image method lies in the fact that it woull
Probably facilitate the mastery of forelgn ‘sanguege code. +“hile it 1ie
cartainly not sbsolutely necessary for a radieo ocperator to know foreign
languepes, it is a decided edvantage 1 he is able to recognize and set
dovn messages In forelgn code that he mry piok up. It is far this reaen:
thnt we take into consideration the shility of the cperstor to recelve
Torelgn code.,

The supericrity of ths tene-imege wethod of troining in thio respect
can easlly be demcmst:nted. When ar operatcr trainsd by the tocie-Image
mothod and one who recelved gome other kind of training succeed in eflfecting
# direct union between the code and *ts meaning. they can then quite cas'ly
study ihe code of foraign countriea. 5lace 3 cowperison of the learning
ablility of the twe Lyres of operatore rovesls the greater skill of the ne
treined by the tone-imege method, snother advantege of the tone-imapge
method becones 2pparent,

Then 1t has becume necessory forr Japan to have many coomnications
opurators wio hove mestered the coxmuvicetins of Furopear languages s
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well s8 theilr om. This 18 due to the fact that reciproce) commmnicetion
in both tongues hap become temporsrily necessary between vexious nations
wvithin the Greater East Asfa Ccpromgerity Ephere., Even if ome regard
only the mmber of code signale involved, once ur. operator has mestsred
Japenese code the commnlcet.on systems of other countries 15 relatively
eagy. O course sme is nehble to meke & comjariscn with Furopean and
American coperators with regerd to lesrning our language end code. The
decided advantage of the tone<«image method 18 hecoming progressively more
aprerent as the needa for ite applicaticn arise.

Furthermore, even though T muy wander from the immedlate fleld of
comamications training, I vonder if the principles stated sbove in comnection
with the tone-lwege method mey not ghed eowme 1ight upmm the contewmporary
problems of uaing the romanized script in Japan and in employing raised
dote for the dlind. They probably bear somes relation alse to the matter of
a conventional manner of writing prcoper nemes, Thet 1a, I feel that the
Iroblema of the perception of form faced in the tcne-imags method touch
upon those prcoblema related o the most comprehensible arrengemsnt of signa
in the visual and tactual es well as the suditory senss department.

The Selection of Commmications Personnel

I have already steted thet Kcch's wethod of mepsage reception training
lends 1tself readily to adsptation as a suitable aptitude test for the
selection of commmicetions training personnel. However the form of the
test as Koch advocates it is esssntially a meesure of the sbility to learn
to recelve messages and to make the yroper writing movements in recording
thepe wosasges and 4s such covers only one aspect of the necessary qualifi-
cations for a radio operstor, In order for a redio aptitude teat fo be
edecuste at all, it muet teke some acoount of the applicants eptitude for
sending messages.

Practical experience in uraining redioc operatars has shown that of
sending and receiving, it is ususlly more difficult to instruct the trainses
in proper message transmission, Thus guite naturelly sending sbility
becomos an important prcblem for the redioc aptitude test constructar., If
a large group of testees that have had no expsrience in message transmission
are required to meke the hand wmovements involved in eending code, it will
be cbeerved that some twn will opsrate the key with primarily movements
from the wrist wheress cthers will attempt to do so moving the aym as a
unit from the shonlder. The difference between the two is lmmedistely
striking. BHowever even the latter become skilled in proper wiriast movemsnt
after a training periocd in vhich the appropriate wrist movemsnts sre
instructed. The basis for this difference way lie in the anatomical structure
cf the wrist and fingers, and even though this difference is not precilsely
known there are those that maintain that persons with actusl training

- experlence can tell the aptitude of a traines by aimply locking st hias hands.

These mrcblems are indeed very interesting, dbut ve must venture to epave
their consideration here,

bince audlition occuples firet & ell such sn lmpartant role in cowmiag -
caticng vork it might be comaidered thet g9 cartein mintimam enditery o sty
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1o a necessary qualificatica., However, I wender if the problem of whether
one is or is not able to pexform radio vork should be conaidered & matter
of oapacity. Of course it is a premise to grasping tone-imeges that cne
be able to grasp the underlying auditory atimmlus, hovever recelving tone-
images in not hearing itself. There are many psrons who although they
have excellent hearing are ssid to have anusie, and conversely it 1s
possible to becowms a mueician even though one's hsaring be defective,

Only to the degree thet 14 deterwmines whether the redio tone i1s audible

ar not cen euditory capecity be considered & fundamental problem in the
seloction of radio persomnel, One saould recall the fact that even though
his hearing cepaocity is reletively constent complex scunds are understcod
over the telephons when they are familiar and not if their form is strenge
to the listener, One must not confuse audition with the perception of
audi1tory forms; herein lies ths diffepence between the concepts of capacity
and aptitude.

Certainly if one is deaf he wiil not be able to recaive messagos;
this is3 a proven scientific fact, However, 1t 13 undoudtedly Incorrect
to helieve thet good hearing and deafncsas are opposite poles of a single
continmnm of suditory abllity. That is to eay, there are several different
aspects in which hearing can be impsired, The first of these, psychologlcally
speaking, 18 hearing strength, Diffarences in hearing strength are 1llus-
trated, for example, by the ract that wheresze2 normal person cen hear a
particular sound at o diatance o 5 yaris froa the source, a persen with
defective strength of hearing may heve to be 3 yards from the scund source
in order to hear it. The sscond izpal:ment of Learing ability is comnonly
knosm as partial deafuess. Many pertially deaf individuels are adble to
hear as vell as persons with normal hearing for low frequency tones but
find themselves unable to hear acunds of high frequency. The human
hearing apparatus 18 so consiructed that wen hee a ncrmal audidble frequency
rangs of from 16 to 20,000 cycles per second; but partially deafl perscas
of'ten have a reduction of the upper limit of this rangs, Partieal deafness
oan be compared in mary respects to color blindness. In the third instance,
apeaking from experiences ccumon to sll, there 1s whetis nown as functiomal
deafnesa., Among the functicnally deaf are those who when spoken to soem as
if the sound had never entered their ears, or vho sven though they apveesr
to have heard the sound, fail to understand its meaning. The thvee points
made above must be considered when taluing in terme of decreased .saring
abllity,

In commmicationa work if the logs of hearing strength ic slight, 1t
ahould probadly bde of 1ittle consequense so far as ome's ablilty to do
radio wvork in concernsed., Much wmore importent o a problem is the speeming
inadbility to grasp suditory forms, The situatiom 1s wmch the same with
regard to the second typs o impsirment--partial deefnens. I can point
t0 the exmmple of a man with pertisl deafness wvho ie at present an important .
apecialist In radio ccmmmications end vho has never found hils deficiency
2 handicap to goed vark. It has moreover been experimentally determined
that many flyers beccme partially deaf at high sltitudea. The third type
of deafness is of course particularly undesirable in message reception
work, !
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Theaa concepte above limit ¢arslderption of cepacity or luack of capacity
fay mcre than other perecnality characteristics, especially in contrast
to the ability to comprohend auditorr formg, and one should probsbly not
disregard 2 man of talent becauge o a alight deficisncy in hearing capecity.
Such factors have ofter heen recognized as exerting a strong influensce on
the accocapliphment of those who later besome cutstanding in achlevement,
and in handling problems of thia nstnre we come to pee the difference
between the concepts of cepacity end aptitude. CTapecity Is determined by
the discrete acture of roesibility and imposeibiliiy, whereas sptitude
falls aleng a comtinmm from sultability to uneui{tabllity: 14 mat be
farther pointed out that the devices used to weesure these two concepts
should be entirely differsnt to start with,

We must yet consider ancther matter in relaticm to the qualificatioms
gelscticn of commmications operators. This polnt concerus the fact that
Just as is the case In pilot treixing those perscms vhooe perfcrmence
Tsells below a certain level of proficlency must not be meintained in
training even though they have azlroedy recelved a consideradle amcunt
of the training progrem. A 8ingls mun of infericr ebility in a training
mogram does not only show poor performence in hils work but he also
eXsrts 2 detrimental influence upon the functioming of the treining group
gp a vhole, To i1llustrate, aven though ninety-nine men out of &2 goup of
one hundred atudent radic operators are able to send and recelve code at
a8 rate of 100 letters a mimte, if omes of the group 12 unable to send
sbove & rate of 60 letters 2 mimute, the other ninety-nine students are
unable to manifest 8 performance of more than 60 words even though they
have the ability to do 100 words. A fev Infericr studente force the
performance of the group as a whole down to thelr level; for this reason
the bottom limit of the radic gqualifications test becomes a matter of
extreme importance. Of course the same thing can be sald of other
fpecialired training units, but gince in coommicetions work e net of
comunicetions is formed by the direct sascclation of ons cperater with
ancther, the influence of poor wen is directly expreasssd. Thsrefore in
the selesction of radic operatore the bottonm mcoeptible liwmit of the
aptitude scale must be made as high as possidle; indeed wmore than that
this wminimmm performence cen never be ac high that it does not lead to
an increagse in commmniceticns efficiency.

Fer this reason the problem of & qualificaticas test tekes the form
of a qualifications examinatiocn since it 18 not necessary that the dietri-
bution of test scores fall along a gauesien normal distribution curve.
Those vhose scores are higher than a predetermined standard cen be
lapertially selected and they can be designated suitable as a group,
This means that the qualifications test 1s methodologically slmilar to
a capecity test. Similarly in testing the progrese of the students in
training, the rnumber of errors end cmissicns per thousand worde can be
determined and & certein wminimum standard fcr excellence set up; %hsn
small deviations in perforwence ctbove this minimme level are of no
particular Importance, In this wey an adequate gauge of perfarmance is
afforded,

We have considered sbuve the Juaiificatiocns relnted to redis oprrotios
in ac far ss the commmicetions teshniques as technicuees were noancertad
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However techniclens are not merely mechanieal baings thst perform functions H%
autometically; ve muat remswber that in commmicatione work, as in piloting, —-.g;
L

the technique 18 succesefully acquired cnly by adapting the whole persomality - - !

to the nature of the wark involved. B
Commmnicsions vork differs from other types of work in ite comtimuity. %
Even vhen the cole messeges are coming in frow morning +o night as fast &
as one can flick with his thunb the teeth of & cowd, the radic cperator D
cannot afford to wiss a wingle one; and when the wessages come in as slowly b
as one a day, the operator must de ready to teke note of it. The cperator e
thus has 1ittle control himeelf over the work he has to do, For thia B
reascn those emplayed in such work must continuously discipline their T
spirit. The strong semse of responsibllity thet 1s necesaary for this R
kind of work is not derived from the pressure of oxternal surrcundings h
tut from en imwvardly directed power of persistence. Here there 18 no room C
for veak vacillations of the will, R
4T
Becauge of this commnications werk is cften golitary work. The redio - ¥
operator 13 not apt to have sn immediats supervisor and but few companions, f
A alngle unit is forwmed cut of a small number of wen. These videly separated p
units are matually cocxdinated only by the chain of radio weves, Then just e
as they are widely separated in spacs, the units are separated psychologleally... '
Yet these opsrators are not weakensd by feelings of laneliness; insteed : “‘%z
they have established a firm epiritual union that far surpesses the fmegina- e
tion of the crdinary perscn. Here it is necessery for them to hold & stong B
sense of responsibility. o
Furthermore as I have stetel befare, the inflnence of a singls inferior b3
operatcr is such that hie negligance has a broad effect upon the scope of éf’
the relationship between the units es a whole. Accordingly with respect ot
4o his ability each men natwrmlly feels a great respansibility towarde 5
himself, and by this sense of responsibility the awarsness of their common i
brotherhood 18 strengthened and the cbstacle presented by the long distances = 5
of seperation is surmounted, 'f%
-7
L5t
Vherever there 18 aviation, there must inevitably be readio activity. ;J
It 18 by nc means =n exaggeration to state that all rerisl mdgmeunts and e
expreasions of wvill mst be transmitted through the mediation of the hend e
and ear of the redioc commnications operator, TFven the last Banzei of
thoge vho derart is commted to their hands. oF
b o
Althcugh it 18 possible to analyze in terus of separate individual bz
"abilities” the wariocus techniques that underlie the operaticn of the Ny
instrments of communication end the akii'ful trensmission and reception &
of measages, 1f one considers the great responsibility that rests upon the R
shoulders of the radic operators it becomes imposaidle to regard the qualifi- :ﬁ
catione upon which commmications training depend &8 abstract abllities e
separate from the overall structure of their persenality. f
. . b
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TEE PSYCHQLOGY OF PREPARATION

There are indeed many types of Jobs that are fundamentelly preparatcry
in neture, It is generally comsidered by the ‘public that theose workers
engaged in preparstory wark are for the most pert limited to the ground
crev that directly handles the plane such as the engine mechenic, or the
metal worker, c the electriclan; however, the work of preperation extends
in actuality all the vay from the ground crow attached to a particular
plane In the front lines to the man at work in the arsensls to the rear.
Therefore we should expect 1t to be of conaiderable difficulty to attampt
to gresp within a singls framewcric of principles the unigue characterjutics
of preperatory work frcm the standpoint of ocoupatiomal psychology. The
toplos thet have now cume to be containad within the fleld of occupatiomal
ysychology vere at cne time chlefly the problems of training or of persomnel
selection vhich accordingly determined by the type of technigues involwed
the nature of the preperatory work upon vhich they depended., Rowever,
ocoupational psychclogy has revealed that all the persons asscclated with
such vork have a coemon mind es preparers and that they have adopted a
mitual spirit of preperastion. These perscne take great pride in the nature
of their work as being essentislly mreperatory and ere mutunally jolnsd by
a camon spiriti. This ope should expect this work to have a powerful
Internal psychclogical force that permsates all that are sngaged in its
activitien,

The General Characteristice of Preparetory York

In what vays, then,' does the work of prepsration differ from that of
piloting a plane or of sending and receiving redic comemnications messages?

Perhaps the fundamental factor that differentiates the pasychological
nature of preparatary work from that of ths cother aforementicned types of
work i1s the fact that preparatory work is primarily regulated by the guantity
of work to he done, and that 1% 18 ouly secomderily controlled by temporal
consliderations, Contewmporary peycholegy has found mich use for the consepta

vork-limlted and time-limited; Just as plloting and redioc vork sre time-
limited. in that they fall vithin an ares of work that is essentially
regulated by tewpcral factors, so ie the wvork of preparation work-limited
in that it 18 primerily controlled by the quantity of the task to be per-
formed end is tlme-limited only after the desired quantity and quality

of the work hes been achieved. In cther words, as I have said before the
acte and opermtions involved in plloting met be perfected to a certain
degree. If" the acts are dull amd slow sc that the opsrations are not
performed within a certain predetermined period of time it is eimply
imposaible to fly. +“hen one 18 playing music even though the rise and
fall of succeselve notes 1o correctly executed, the performance is not
misic unleas the proper time relati{onships between the notes {s maintained.
However, the nature of preperatory work does not permit that it depend upam
variations in the accent and rhythm of the work. Of course, the very nature
of saviation would Iindicate that apeed in ite preparatory vork 1a desired,
but thig hardly wore than saying that tun almost any type of wark the noonev
1t 15 done the hetter,
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This cherecteristic of being work-limited is fundamental to the work
of preparation, and 1t leeds to several importent factors that differentiate.
this type of work from the jobe involved in piloting and radic ocmmmmnication,
Becaunse preparatory work 18 vork-limited, 1t is progrussively being divided
into & larger number of seporate Jcos. These in twrmn are divided intec e
group of other separate tagks. VYhen one of these particuler divisions is
mechanized oniy the function of that unit bdecomes automatic, and that unit
only will show the merked incresse in efficiency. Therefore ve see that
the unit occupations are forwed according to the particular characterietics
of the work differentiaticon and they must each be carried cut in the menner
that happens to be most approoriate to them. The way in which these
different unit occupetions are composed then depsnds upon the fundamental
pature of the work to be dene. Due to this fact meny circumetances arise
where the worl-goal to be sccomplished can be ackieved by the cooperative
efforts of many men actirg %ogether, Furthermwore, dua tc vhie fact the
qualifications of the necesmpary workera can be subdivided Iinto appropriate
groups, ao that those individumis who seem to excell in 2 particular ablility
ocan be directed into that type of ualt ocoupetion vhere thls ablility cen
be most effectively utilized. If the division and allotment of unit

.occupations within suck preperatory wark is not edequately made so that

instead the warkers mmst be suited to perfarmence of the verk ar a whole,

the general cutput efficiency of ithe work is correspondingly lowered. It

has appeared that se the organization end mechanization < the preparatory
neelia of sviation has incresced the cleur d1fferentiattzn of the required
vork has increased proportionstelr,

We see, then, that preparatcry werc is of such a neoture that it can
e e#2a8ily subdivided into varlious unit cocoupations; thess unit cocupations
are coemonly knosm as the "basic craft akills,” The besic creft skille
incilulde, for oxample, such tasks 23 chipping wetsl work, fastening bolts,
pla!ting rope, waghing, and making lacquer ware; these a+iils met be
learmed and mastered just ae other srts. However if tho divisicns of this
work are precise and distinet, they can be independently performed and
sutcmatically exeoutad so thet some of the functioms that once had to be
mastered by man can be carried cut in subetitution by machines. Many of
the m2chines with which we are now all familiar wvere designed to serve
suct 3 function. When certain parte of the work are mechanicelly allocate?
in this way the portion of the work that requires mestery ie diminished,
and the intellectual capecity to handle mechines becomes correspondingiy
more important., We ghall probably refsr to this point sgnin later,
Among those whe are emplayed in vork directly reiated to aviation there
are meany wvho are engaged for the wmest pert in such unit ocoupaticns,
especially if one include here those perscns assoclated with the alrplane
industry.

However, nct all of the work thet 1le meparatory in nature conslsts
merely of eimple basic craft skille that can be neatly subdivided into
functional unite either to De mastered or mechanized. There are slsoc
compound occupations that are composed of firxed patterns of these unit
occupetions or baplc craft skilia. Ths esiablished order of the basic,
ocraft skille involved ie dependent upon the structure of the perticular
object that is being duvalt wiih, and in thie way an understanding of the
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machings involved becoorws necsesgery Thewse jobs are concerned shiefly
with method or formmla, and understiding rether than mestery tecouwes
nsceseary, For sxsmple, the Job ¢f engine disassorbly and asasubly con-
slets riperily in unjerstanding the foncilorel sonetructlom of a mechanical
compound and in performing the neceasary baslc craft skille in an appre-
rriste ¢xder. Such occurationa we shall terwm bvasic preparatory techniques
{methods), and the baeis preparatory techniques bacoms 2 problem of appro-
priste @ inappropriate baslic craft akille and 8 correct or incorrect
working order, a8 opposed to the problem of workminship and mmatery in
tha ssee of the bapic ¢reft sikills thetnelves,

Batrle prepavatory techniques have 2 certain fixed etructure in the
ordexr of their Duslc eraft skille end as such represent preparstory vork
&g a pure farmala, however wmoch of the work of preperation does not heve
this kind of juricy of crganlzaticn, Presarztory vork alec includes a
type of occupation that wight bYe termed zonditional preperetory techniques.
Such oscupations requirs an understanding of the resent condition of' the
machine with which one if working =2ndl the subsequent directed effcrt that
1s sdepted to thim eandition. Tor exemple, ihe Inmpection and meinterance
of the planes in a flyiug ctfit are sonditicnal greparatery techniques
that require the organization of meny basic preparatory techniques and
basic craft skills that have been sslected 2nd apportioned sccording to
the immediste needs. Even though en airplane wey be used every day over
a long period of time it is never the same airplansy twice; each day it
wesents a cowplotely different sot of conditions to the maintenance crew.
In prodicticon many airplenss are construcied Ly a scientific process to
conform to rigid stendarde of fdeat’cal waximum capacity, lowever, in use
they sach mnifest characteristic differencer, Thus we see that such
ganditional preparatory techniques as plans inspsction end maintensnce
can he efficiently carrled cut mechanically wnly with extreme difficulty.

From the above dlecussion we sae that with basic craft skills mestery
or mechanization 1s neceasary for edequate performence of the wark involved,
Then, in the basic preparaiory technigues intélligent reasaning becomss
neceppary in order to carry out both the correct order of hasic craft
8kills and ths skiliful performance of thess operations; in other wvorde
intelligence iz necosesary In order not to do the work -- even though
degrees of funoctionel dexterity are inwvclved, in basic craft skills
1t 1s somevhat difficult to perform the wrong work. But we see that in
the canditional preparatory technigues reasoning adility end intelligence
(together with perspicacity and patisnce) become even more nacessary.

In aviation the Jobs of supply nnd meperation of planss has been
largely divided Into ths separate sipects of production ard maintensnce,
anéd on the whole it cep De said tlai in thess occupations the emphasie

is wore upcon steadfast, asccuratz;, 21 relisdle work than upon skilled or
adroit psrformence, ‘

In crder then that the work of preperation can be most accurately
and reliably sxecuted, It becomss r :cessary to establish & psttern or
formula forr the work, Just as wae tie ceap with piloting; hose cperatione
of the work that are without form wiet be pressed into a foreuls, and a
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precise working order for th: bealc crafts skills determined. In the
most efficient preparetory work an approrriete crdering of the basle coratt
akills will %“e saccoupanted by ekillfu’ perfortance of the unlt occupetions
Involved. Fowever an onr technology ymrogresses the unit occupetions be-
come more cloarly specislized, amd wvhen the unit occupations bacome
mechanized the wmastery that hsd been necesasry up till that time becomes
superfluous. Since the techniguss tren invoived are concerned with
handling mechanicel and autometic equizment, “he "expert” who bas per-
fected 2 simple ert is reduced in velue. e have geen that even in the
technique of pilloting a diffsrentiation of the techniques invelved has
resulted In Iincreaced mechenizatiom end antometization of functiem,
Lowever this differentiaticn is probably of & different nature than that
of preparatory work, so that even greater wmechanizaticon is anticipated

in the future. Indeed there 18 a great need for such progrese, Much of
vhat {a now “intultion” must become scientific procedure.

We have couwe to 2ea, then, vhat the work of preparation san be divided
intoc basic creft sxille, basic preperatery teckalques and conditiomal
preparatory techniques according to the particuvledr charscteristice of the
work involved and its differentiation intc apocizlized parts. We shall
next sttempt to considor the variocus working attitudes that underlle these
types of occupatione,

The Attitude T'owards Preparstions Werk

The firel attitude ve ghail consider is that of thoge who must
vepetitively perform the unit occupatioms of the basic craft skills,
Sinca the work of these men has decome automatic to & considerstle extent
manual dexXterity doss not often pose a serious prohlem. The men who
atand bofore an eutomatic wachine in an sirplane wmemufaciuring plant do
not directly manifeat their smbility in the finsl form of the completed
product; rether as wmachine operators they corry cut time after time their
simple and monotcnous activity., The resulte off a Jobh annlysis uight
reveal that this type of work is the sasiest and simplest of the meny
egsocieted with the production of an airpiene, yet 1n actuasilty this is
by no means the case,

If an unexperienced person were to undertake en inepection of an
irdustriel plent and would work on cme cr twe of the products by
operating for & few tiwsn the appropriets automsiic machines, he would
probebly be quite startled et how easy snd simpis Lhe operation of the
mechines eppeers; imlced hw would mest likely asxww that no purtioulisr
qualificatiins were necessary to bo eble to perform euch work, Hovwever
such i8 not the case, Evesn though this inspeciar repeat the operation
of the machine s Mumndred or a thousand times thet dey, ho would be unabdblie
to grasp the true nature of the work unleee he continued at the Job for
a veek, and a month, and a yuar, and then seversl yeaie. The constent
repetition of a simple task shculd 3y no mesns be connidered easy to
do, especially 1f the effort ¢f the wvorker is not directly reproduced

ap thet effort in the quantity end juelity of the final mroduct of that
work,
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an interest in the vork

N FELIN 4

Here va meet the problem of the will to work and the volitional
diaposition of the worker. Fram ome period of reat toc ancther the worker
experiences waves of changing volitional strains, Cuch waves us excite-
went, fatigue, laxity, initiel effort, and end spurt warkedly effeot
both the quantity and quality of the cutput of the worker, At times the :
vorker merely awalta the end of his shift; at cther timee, when working Y
towards a goal (or required standerd) the worker will produce the effort
to wark vigorously until that mark is reeched, Furthermore these waves
of heightened voliticonl tenston last at times over pericda of weeks,
months, end years; similarly working atrain and "slumpe" wary in duration
from o feow nonents to a veek or even a month, Those vho are engaged in
thie kind of work should not be perscns who often feel that their will
is blocked and vho are sasily mede lax or excitable. Indead the voliticnal
disposition of the prospsctive vorker is an lmportant matter to consider
among the qualifications for such cceupations. The volitional disposition
of the worker has been shown to have a marked relstionship to the
efficlency of his work.

If one decides that certain gqualifications are nscessary to perfcxm
such work on the basis of a guperficial anelysis of the work alone without
having conmidered the problem of the volitional disposition of the worker,
the vorkers that merely uset thase requirements are qualifisd only in so
far as their general intereat in a now type of occupation will carry them.
Since such qualificatione can usually be acqulired by practice anyway, the
matter of a suitable velitional dispoeition for the work becomes of aven
more slgnificance.

Hormelly when a person undertakes a new job -- when ha seleats a job -
that falls within his own type of work -- he probebly doss not do so .

with & viev to taking a couple of licks at his job when he feels like it

or performing the work on the basis of tewmporary interest. Instead when

a man takes a position in a fleld which he expecta to make hip life's

work, he certainly does a0 with an attitude towards a long rangs volitiomal )
tension, In other words he expects to learn the werk and to becoms skilled "
in its performance, 8o that he oomer to lock on the work as his "Job." E
It is extremely necessary to conslder the lmg renge aspects of the Job

in attewmpting to understand the psychologlcdl nature of a particular type

of work.

The keen Interest that usually asocompanies the sarly periocds of
learning e new type of work is by nc means maintained as one becowss
Trogressively mere familisr with the job. This 1s especislly the case
vith regard to Jobs that have been highly wechanired. If the type of

. work is one that has not becoms mechanired oo that ths harder cme applies

himsel? to the work
that 18, i1f the work
a Jdifferent nuture

effort t8 directly manifest in the finel product,
of a primitive form, the initial interest may be of '
that to vhich we have just been referring, and such
may contimwe to de appsrent. In such occcupations

Bef

cne wey feel himself to be at the center of the werk, however it is indeed
difficult for the majority of those employed in the production linee of
today to regard thowselves as such, '
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. autcaatically and unconsciously. The wsnner in which the worker executes

 Interest in their work. On the other hznd, these orgsnizsticns that pro-
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In cther words in the besic creft skills type of work once a certain
definite 1imit “an been reeched, the work ccmes to be performed slmost

the mit occupetione incites lfttle Interest in the unit oceupation itself,
Yot thoe concapt of the Joy of working nesd not become meeningless for this
reaacn, Many vorkers at this point tale vp 3 keen interest in the quantity
of thelr work that they piroduce. Thas those werking corgenizations in which
1t 18 possidle for the warkere to extend at will their amount of output
Frovids a factor that will ensble their employees to maintain an astive
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hibit such an expresalon of atility perhape for economic ressons even
though the workers themselves wey poosens thim ehility, lsad In the long
run only to decreaped afficlency.
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Fven thoee occupatione thnmt mist seew te outsiders intolerably
monotoneus, sterectyped and dewoid of interest are in the minde of the
workars activities thet derive = proper mearing from meny other ways cf
1ife, Wwhen ccupled with am awereness of cne's mission such a phllosophica!
approach towarde working decomes unaiterable in i{te strength. Fer thie
reason oven those ocoupetlora that gnetn of such a wychological nature
that prohibits irtersst can be transPormed co &8s o afford sufficient
opportunities oo interest on tho part of the workers, TFor sxample,
vhen cne hae hecome sifilled in this work to such a degree that the
expreession of his capaclty is again limited, it 1s possible to guin new ‘
interest in working by s change 1in the working envircoment, Familier 1
1llustrations of this pcint m:i'e seslly afforded, If one finde he hes o
to walk & considerable distance asven thougk he in extremely tired, ons v %
can forget hie tiredness and feelings of dilscamfort by making visuel o
Judgments of distance und then checkirg this by counting the steps required -k
tc got there instead of werely walkiag aimlecely. Howsver, freguent R
changes in the vorking envircament srs hardly feasidls in wany ceses. In- R
deed a mich strcnger ztimlus for intecest iz afforded by pointing out to ~
the vorker the way in which his work iu closely related to his everyday s
life. Then to> interest can be heightaned by meking the worker conscicus L
of the role his work plays in the lives of his country men., TFor this
reascn the progress of other countries in wmeny fields is carefully watched
and mede nown to the woirkers., In Russia, for exsuple, slabarate charts o
of the guantity of the production in rival countries are prominently dis- C
played in conmpicuous places 8o that the plsnt employees will be stimulated L
to do wore work from a comperison of their own production with that of 3
thelr competitors, Such methods of encoursgement are being widely employed =7
in cur country today. By taking advantage of the peychologlcal charscteristics i
of the work in this wey, we are able to ralse cur standerd of producticn and A
bring ebout & satisfactory iension of interest 1n our work. 3
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The second general type of prererations work -- that of the besic L
preperatory technigues -- differs from the “ype we have Just described -
in that the work invelves the conbinuoue repetition of a bady of weork . of
that 18 made up of severzl different yparts. Morecvsr as a rule the wark i
18 o euch u nature thet coce it hee boeen Initiated 1t 1a not easily .
discontinued halfway duc is lmpelleé to complation by ctrong pasychologlcal :
forces, Since tihe body of work ia covpoged o A peries of unit occupetions T
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11, becomes possible for the worker himeelfl to enter a 1little deeper ints
certalin aspects of his job. The quality of the work can often bs altered
by varying the degree of excellence to which the various purts have been
performed: in other words, it bescomes possible to establish work standards
for basle preparstory techmiques. It would seem to many then that this
Kind of work would be harder than that of the basic craft skills, but this
Judgment generally stemg from the fect that a certain amownt of intelll-
gence and performance abllity are required in order tc learn the work,
Since considerabie mestery of the work must eatill be achieved once the
general outline of the job has been learned, the biggest factors thut lead
to difficulty are not those that are direc*ly asgociated with a lack of
interest as in the baslic craft skilla,

A8 a rule the difficulty in belng able to perform such occupations
well lles in one or two specific areas. For example since the structure
of a machine ip such that in its assembly and dissssembly, the various
parts of the mackine are added or taken away in a merial order, there ig
little likelihood that a wvalve will be ineerted hackwards or a screw upside
down, Muchines eye assembled and broken down in a reasonsble and psensible
way, . However there are two or three operations in this work that can lead
to rather serious errors if cereful attention ie not pald them., Thase
aroas are often culled eritical points. Thus if one learns the job of
rachine assembly merely by golimg through the ateps involved one after the
other, only eeven or eight out of a possible iten points to be learned will
be grasped, If, however, the drill is repeated several times with attention
called to the critical ts the method of machine apsembly and disassembly
can be well learned sc that few mistakes will be made,

When one must scquire a genmeral working method he attempts to under-
stand the appropriate order of the unit occupations imwolved, Then he
must become proficient in the performance of each of these unit occupations.
However even though no great cbange in the ordering of these unit ocoupations.
1s possible, if they ere individually more skillfully performed the effilclency
of the job as & whole can be raised, Furthermore the paychological nature
of such work can be altered by changing the conditions under which the job
must be done, as for example, having the workers work together rather than
alone,

Thus we see that in the beelc preparatory technlques the worker is
able to messure for himself his own effort and to see the sffecta of that
effort upon the resulting produet. In thie way ore 1s able progressively
to increass his working proficlency so that it 1s relatively easy to have
enthuelasm for the work. In other words, thcse types of work that ars
easy to master make difficult jobe, and thoss that are difiicult as work
are eapy as joba, This feeling ia pertlculerly strong in the case of
persons of more than average inteiligence, However, even ip such kinds
of work as the latter the interest in the work cunnct be continucusly
maintained sirpiy on the beasis of the will to work. Here too a strong
awareness of the ultimete purpose of the work forms a powerful source of
encouragement to the worker.

We shall consider next those types of work to which we have referred ‘
as conditional preparaiory techniques, amcng thoee enguged in suck work
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ere the frant line waintensncze wen vho are the wachine attendants in the
hangars of ocur air dbases, It ig, of course, necessary for these vorkers
to have sufficient abtility with many of the bealc rreparatory teclniques
of wvhich we have just apiken. They make prectical application of these
techniques upon the airyplanes committed to their chargs., The Apeocific
detalls of the work they perform differs widely according te the situation;
by no means is there 2 fixed predefined jJob 'to be carried wut, Thogrounﬂ
crew, for emple, met closely inspect all the critical perte of the
plane befcre flight and check all the lnatrments. Thsy muet give the
plane a trial rmum and check the timing of ths engine, making the repeirs
and adjustments that =re revealed to bs necessary. Thay supply the plane
with fuel and turn it over to the pllot !n perfect running comdition,

Upon the retwm of the plans from ite flight it 1s agalin inspected with
regard to portinent comments fr¢xm the pilot, and the oycle is repeated
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Tt is true, nsedless tc ssy, tha' uthes types of preparatery vork, o
such as thet of wer industry, depend tc 2 cortein extent upon the conditiona 7
existing at the tims of the woriking, however the werk of the air forves g
ground crev is necessarily determined by temparary operating ocmditioms e
since it mst alwvaye function in strict accord with the activity of *the kY
plane. One can readily underctsnd tkat these workers must not only be &
skilled in the mechanics of their wczk, but mmat be able to make quick o
use of their hesds: they ars often called upon to 4o their work without -3
sufficient light in a far corner of &n airfield that is thickly covered -

with grase -- thay have I1ittle enough equipment with which to work es it
1s, 80 that when they drop a small mecheniocal pert with vhich they were
vorking, they are unsbls to get another if they cannot find 1it.

e
ot

St111 even though the working envircmment is conatantly subject to
variation, it is absocilutely esaentlsl that the wark bBs acocurately done.
In other typea of preparatory work suck ss that of the production lins,
the perfection of the work product can be checked by teets., However
the suitadllity or unsuitabllity of the vork of the firet line maintsnance
crow cen only he ascertained directly by a trisl run or.a test flight;
indeed the fmperfection of their vork is st times only revealed by, the
sacrifice of valueble lives end military equipment. The quality of the
vork product of theme workers is directly expreased in the ultimate
eotivity of avietion 1iself. This fmot 1is not only woat easily comverted
into a strong avarensss of the miss”cm of these workers but also becomes
a heavy burden to them which functions even more as 2 bhasmice oman'aging
stimmlus of the will to work,
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The oauntial difficulty of this type of woerk however lies, "rom the
peychological standpoint, within the difficulty of establishing a fixed
mathod for the performence of the werk., In order to make this kind of
work easler it 18 necemsary to put the work into scme sart of definite -
farm, This problem ip of extrems significence to ground orew training,
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Verk that varies often in accordance with frequent changss in the
canditiona upon which it deperds e guite likely to lead to the camission gt
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of pert of the work that is neceguvery. This Faet is the moat wvitel hazerd
in all types of inspectiom vork, and in order to limit the muaber of
reaulting omisaiong a wathod known as the "fonl-proof plan” was devised
in America. The "fool-proof” methed csn be interpreted a2s meaning &
method of inepestion that can te performnd even by foola, iscrording to
this wethod 8 predefined crdeir' for the lnspectiom 1s followed: scome task
becomes mmber one, anciher nmumber two, and sc on, Then wvher mrsber onme
ia completed the direciion to mumber two shquld Yecoms readily apparent.
The eutire inspestion is carried ocut in thie crdex. Thia method o
inspection is indesd falily efficeacions in seeing that none of the points
of inspection are left out. Although they were not derivad froh this
Amoricen method, the current mede of reporting and chacking om the opera-
tion of publie tranaportaticn facilities reseudbles the fool-proof method
In some respects, By this method an established order 18 followed and
the individual items checked reparately.

However certain problems arise In gomectfon with a method such as
the "fool-proof plsn. For example, even though there be a greati many

* points to check, It does not go so far ap to be elinys necespary to inveeti-

gete each point with the same degree of thoroughness. Wherees there are
points that should be inBpected everytime before s flight and also those
to be checked everyday, there are some points thut need be inspected only
once:a veek or once @ month. Therefore, if the ‘nspection is carried out
merely by ocne system it is z2lmost unavoidable that scme points will be
consldered unnecesanry to bs checked each time, which probably means that
they will end simply in beirg couparatively neglected. That 1s, with anly
oo ilnspeaction syetem some points will finally receive only 2 superficial
checking so that scmetimes s defective part may be errcnecusly approved
through superfisial inspecticn. Morecver if two or wore syatems are pet
up unlese thelr cocrdineted operation ie cerefully supervised cne takes
the riek of completely forgetting cne of the aystems.

Furthermore, even though men of a certzin disposition think that they
are carefully follewing & fixed order, the fact remeins that actuslly a
satisfactory inveatigaticn has nol been mede., A pinmilar situstion is met
when we attempt to recall details of a course on g final exsmination., If
wo try te hit cn this or thet perticuler fact that we memorized in preparation
Tor the exam we often feel guite esatiefied with our performence even though
we later find thet we have done peorly. Actually of course we simply d4id
not learn all the points and we were capable of judging cur recall only on
the basims of whet we were able to remember of what we had learnsd. Insofar
as this xind of thinking can occur in the “fnol-proul‘ plen” it becomas
sdmevhat more vuinerable,

Moreover, the actual work of maintensance as 1t 1s met in thn field can
by no means elways be performed Just me cne might like best. If scae
unexpected cbetruction arises during the first part of the methodicsal
investigation so that a certain phase of the inspection camnot then be
completed, the mrintenance crew 18 mrone to poetpone thet point to return
to it later, st vhich time the wethod beccmer no longer fool-rroot.

The defects of ths fool-proct plan that we have mentiocned above,
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hovever, do not fundamsntally deny the value of this method. By looking N
2t the operation of-the "fool-proo’ plen” we ere zbls to cbserve one 3
agyect of the nature of the conditionel preparatory techniques. ;
The wen who excell st meintenanse work ere thope who never abandon i

2 taalt they have undertaken balf-way Once thess men have taken up a Q‘
Jot, they never decide to come back %o it even though an sasy performance -
of the task 18 blocked by some present circumstance. The amount of work o
to te done does not decrwase by coming beck to it amd in the long Tun =
the Job must be dome anyway. Only when the men who oerry cut the inspection :‘f%
hold such a mental attitude can a systewmstic plan for routine checkupe
become a "fool-proof method,” ok
vhen cne 18 placed in commend of a group of maintensnce personnel he 't
becomes quickly awere of the ways in vhich this sttitude towards work comes i
out {n thelr barracks life. In military terminology the way in which a "
" man goss about his daily living is lnown as "personsl menagement."” Out .
of 2 large group of wen there are s fow who do their work as it strikes -~
then best at the moment and who often forget scme of their assigned duties; ¥

they appear in forwation in inappropriate uniform or forget to sign their ;
name to the roster so that 1t doesn't check with the number of men. BSuch 3
men seem to have a poor quality of "porsonal management' and are particularly i
unsuited to the work of meintenence and preperation. For such men to £
become successful members of a ground orew outfit it would be necessary B
for them to reform their personal habits, Thias is no wore than what I i
have said before concerning the acquisition of any technigue: learning a "
new tochnique is not a metter of adding on ancther skill to those a2 person . .
already has; rather cns’s vhole peitern of living must reflect the techniqus. o
Man does not acquire @ technique tut dbecomee a technician., If e men seema
to exemplify in his deily living the peychcologicsl structure of a technlique
it can be safely suid that he shall have little difficulty in becowming e
master of that technique.

B el

It seems then that ve must sey that vhether or not a perscn can become v
2 successful voarker in & given type of cocupation depends ohlefly upcon the
charscter of the individuml concerned. Then also the method and training
in a technique miat be adapted to the characteristics of the group for
vhose use it i{s intended,

Tl e . T
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. The Awareness of Mission

The union of an awareness of mission with one's interest in his work --
the psychological sense of gatisfaction cne feels when engrossed in his
vork -- affords the greatest stimulus to increased working performance and ~
leads to the menifestation of the waximm working efficiency. Yet when ane
ocnsiders the aveareneas of miasion from the point of view of the psychology
of preparation, it is indeed easy to understand how the mission of the :
preparetory work ssacciated with eviation could be misappehended. Since
the ultimate purpoee of war aviation {s the control and leadership of the
sky this wission can be directly manitest cnly dy those vho actually serve
in the aky; the Job of preperation is quite likely to be comeldered only
a premise to the realizetion of such 2 goel,
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However, the battle for the aky ia not merely a matter of bearing
arms and geing up toc snter lute combmt witk ths enemy. The preparers who
atand below in the productlion of those arms are fighters equally ams much,
The general activity in fighting hne come at the present time to be greatly
differentlated; 1n order that the widespread effort of war could have some
zeasure of uniform control it bas betome largely mechanized, and this
lncreased mechanization has necassitated in turn a large working organiza-
tion. It is for this reason that avistion, which has become particuiarly
mechanized, has one of the largest fighting organizetions within our war
effort. This organization extends 1o aull of the soclal etrata of our
nation. The core of this organization is compoeed of many different groups:
the pillots who struggle on the front lianeas of the sky, the maintenance
perscnnel, the designers of the plunes in use, the men engaged in their
rroductlon ~—~ even the housewlves who sow the seeds of the most wamential
flax; all of these peopie are the warriors of aviatlion. They are bound
together by s clear concept of thelr fighting: indeed all represent the
real power of aviation and as such muat bhave pride in their own direct
participation in the glory of our aviation victoriee.

All of these people engaged in aviation work contribute towards our
victory in aviation and victory could not be schieved without any of these
fightere., For this reason they all work together as ons member in sirict
cooperation., However there are thope thet feel that preparations work
derives ite weening only from astivity in the sky and that even though it
1s a necespary job, it exlsts more ae a “thankless” job, 1If there were
no superior aviators there could be no superior preparers; and even though
the preparers do their work perfectly, if there were no actual flyers to
use their producte thelr whole effort wouldbe without. meaning.

Thinking that preparation exists for service in the sky, Jjust as
thinking that service in the sky exists for preparation;, is a narrow and
self-centered approach that loses sight of the many zoals and ends to be
realized in the vietories of aviation, Actually preparations work plays
sn extremely important role in aviation activity, and it is essential
that the preparers have pride in the fact that thelr perfection is the
necessary condition for the perfect functicning of the aviation organiza.
tion. In this way indeed is the position of preparstory work properly
reallzed,

The joy and pride at the victoriea of aviation should not be possessed
by the actual flyers aiope, The love the mechanic feels towards the plane
to which he has been aselgned,; the strong surge of Joy that comes as he
sees his plane return without accident, and the intense pride on hearing
the first report of the day's eugagement ae the pilot jumps out of his
8till moving plane -- all of these things are the intimate joys that are
held within the heart of the ground crew membera, Yet on the other hand
these joys are no more than those of the fighter of the productlon line
when he heare the day's news from the front lines; there are the countleas
asllent messages that are given in prayer ae oue portion of work is completed,
and the quiet salutationz thet accompany sach airplane as it movee atill
unfinished down the assembly line. Each of these jrys closely vinda the
work of the preparer %o the final victories in the air, All who ars s
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bullets I mede strike home? What part of ths plane deoes this rivet I
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rert of the great svistion orgenization must recognire that all are resaing
o towards 2 commen goel ard thot gteps in this directlon sre sourcee of e
pride that in turn belong tc¢ all. Indeed oa the fucesemsared with sveat %;
and grease of =1l who participats in the united activity of the aviation A
organization shine courage amd joy in their common purpose. Cak

Of course even though we say thess things we are not people vho have eé*
to be tralned in the awvarensss of mission {n oréer to e stimilated at o
21l tc activity along theee lines; om the comtrery we usually try to think e
of the ways in vhich ouwr owva contribution is utilized. Ve ask curselves .
the general function owr part playe in s%taining the chbjlectives of eviation, - &
and we attempt to conmsider the ways in which cur own contributicn mey be gk
lecking in some respect. In doing so we receive an even greeter averensss ¥

of mission and bury curselved even further vithin our 4uty. ' Morecver in
doing sc many workers rely heevily on euch coneideraticns as how d1d their
indtvfdual work function at the time of the application: how did the plane
I serviced stand up ir the batile today? Into which enemy plenes did the

have just made support? That is tc say, as we work ve consider the most
officient application of our effor; and attempt to bind cur werk to the
ultimete cbjective tc be served. ‘e like to feel that the effart of ocur
own nontribution 18 refiected [rcporticnally in the practical application
a8 wmmasures of our own ability: ve feel that rather then making rivets ve
aro driving them, and rather then msnufascturing parts that we are employing
them, rather than producing, preparing, and rather thean prepering, piloting. = "~
In sther vards we tend to project curselves farther along the temporel chatin %
of events that lead to the final goel, Jertainly in this vay it 1s easy to
have a good psychological evarencss of mme's own duty.

However there are wany situastioms today where it 13 not possibls to
sBes an obricus relaticuship hetween one's 1mmediete ocoupatlon and tae
ultimnte objective of the work., The firat and last atages in the comstiuctimn
of a alngle weapon 4o not have s clzer cut temporal contiguity as in Poroar
times; tndeed 1t is often not poesible to discerm even the barest outline
of the final product in the object upon vhich one ia working, Individual
Jobe do not each add on gpecial sbilities 4o the ccnstruction cof & complex
wespon,

it the present time we have already mede such scientific and tacm1ogica.1
progress in the f1ald releated tc aviatiom that the work involved has come
to be widely specialized into many independent occupetiona. Only when the ﬁ‘-fe?
individuality of the seperate workers who pertfcipate in the mamfacture of 7
a machine ie completely destroyed can & modern complex machine be perfectly .73
constructed, The perfect airplane does not show the indiwiduslity of each . *%
of the workers that has perticipated in the mapufacture and production of :
the plane. The manlifestetion of tze effort of the workers vho have created T,

1t mist be expressed symbolically in a way that trenscenis individuality, g
Fach worker must find hile joy in sacrificing his individuality by identifying ~:=5
himself with the purpose of the organization es a vhole. A
. 1“‘ l:éi,:_:
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e 8hall now censider apain the generyel urablem of payshologivel
quelifications. Ome of the Toveront fieldl of scilyiiy for the avistion
peycholegist im thot of guslificetions teeting, and = nce we heve alrendy
brieliy dlscussed the proclens of qualificationa Yur pliching snd comnamics-
ticre wark I ehsll now procead to take up o or three of the worv luportent
matters related to guelif cationn testing for preperatory tachniguea.

mualifications testlng for scovpetions thul are escentially prejeretory
1n nature seems to be in reirtively wide vopue todsy, certeiniy et leest
snsofsr as industris). cocupations are concerued . Towever ooe Dight Find
cempidersbls digagreemert as to Whether or ant whe tewtl.z progven 18
acturlly effective or svcceszaful, Somwe persdn adyocats 1 1o eesontlel
e¢ificiency of the teeting wardk on the grourds that sune 1ndustriea that
nave initiated vesting rogreise ami sppovddcnsd them job openinge, repar-t
ar. oworell incresse in word ortmit onong thelr swmpleysen Followlng selectlox
on the tesis of taot resitis. HRowever 17 iz Look more closely at lals
"afficlency” he will Bes thau the remuiting inoreese ln vcrk outpul does
not nacessarlly validate ithe tesus a3 woleutiflc messures of qualificstlons;
thsre are some who maintain thet the incressed efficiznzy in performance
13 due to the fect that the were glviug of a test to 2 prospective employee
infivences his future jlcb-ontloock so that his learning ettitude is stabllized
and his adjustment to the sork facilltated., Stated in snother way, this
point of viev mmintatins thet If a prospectlve swployee is glven pretliy meh
any kind of teet, by the teutirg circumatances alene he comes to feel that
he 1a suited for the job. Of course, Trom o utiliterien point of view sucnh
"afficiency” of qualifications way be of some practicel walue,however it 1a
yather dangerous to sonclude that it provides aclentific valldetion of the
tegt or that the teet ik scriuretaly functlioning as 2 ueseuring instrument,

If one attemuta to spportion the separste jobe withia um indugtrial
ares tort are influenced to sche extent by the working attiiude of the
vorker bty eelectiag end tusting a certaln sspect of the work, even though
the functicn tested is by no mosna Jundsmental to that particular job, e
possible increase in efficiency actually dus tc the volitional olaaticity
of the worker mmry be teken as & sign that the gqualifications twet was
eppropriated as such, There ave many iustances of vhers tests have rather
boldly end imprudently been deviasd <l entirsly imsppropriate wsasures
in order to demsanstrate this point,

However even though we may not weat %o emplcy the volitional elaatictty
of the vorker towards luvelidsting qualificctions tests, I wonder if we
should not make ude of the concert in asbusgtiay to consider ths lwplice-
tiemm of the fact that diftersnt tynes of work are asdso:lsted with ¢ifferent
apiritusl inclinatione. 1% seeme to we Ot & cortein resilience of willil
18 required in oder to offect & harmemiocus unidm of ons's pleasrre i
worling and the swarenses of mission. 'The cualifications test should
never be designst from the point of view that the testes 1s 2 hvman mochirs
having slmply o certain aggregnte of 2abilitles; the gqualifications teat
should seeming’y toke some aceount of the worrer's awsrensse of hig role
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wlthin the natlooul purpcse. (erta.inly teking soms sccount of the life
attitndes which provide & great somce of driving pover to the vorker haa
not been attempted in the qualificacticns tests current applicetion today.

If one coneidere the quelifications teste thet are in widespread use
at the mresent tiwe 1t is quitsa apperent thet these tests attempt only
to get at the supsrficial aspecte of the work., For example, the test for
a lasthe operator i1s largsly & test of the motor doordination of the two
handés, that for e fitter on an agseumvly line conaints of a test of form
diecrininetion or for scourete vimal) wrasurement, Of course these various
abllities may de gquite necessery in order to learm to perform the unit
occcupstiong, yet it is hard to denyr thet theae skills cea become acquired
anyway after & pericd of training. A3 I Lave steted vefore, these sbllities
may Indeed be necessary before e unit occupetion ean be performed, yet the
mere a8bility to do the work by no mwans indicates that s particuler man
will become a good worker. The work wmeat become the worker's " Jjob" ar
"occupation.”. In order for a man %o be a good vorker he must mold these
unit occupations within the underlying tone of his whole approach towards
life. There nesds to be gsomething with whick to sustein these unit ects,
thet makes them & true part of the worker and dxawe them close to the core
of his individuaiity (Icn nbhe). Jertninly edequate qualifications tests
must take Into account how closely the perticular cccupation fits within
the indlvidual personality structure of the testae.

For these reescns tne vocatlicnal and industyial peychologiats of today

ere greatly interestad in the matter of the volitiomel disposition of the
worker, Toste aof voliticmal disposition do not make use of the restricted
motcr tests thet ere often the besis of ine qualificationa teasta we have
described above, They do 0o mere than wake a rether rough division of the
work into verlous typese of Jobg and then clessify each of these types
acoording to the varicus concepts of vollitionml psychology. Through the
proper use of such testa the werking effi:ziency of the workers can be
coneplicucusly increased. Meny perscms who would meke unsuitable workers
cen be exciuded by this ¥Xind of tes® as for example the men that constantly
try to avoid working and who are slovenly in their attitude towards this
work, or those men who do not meke alequate adjustment cutside the plant
due to the psychclogical vreesure of the work, Such inferior qualifica-~
tiona in the proepective worker sre cnly rarely discovered by means of the
narrow abllities teate thet were descrided earlier. If a testee indicatea
that he han e wide elastizity of will and 1g not particularly subjeet to
changes in wood, the probebiiity is high thet he will wake an efficilent
worker even though he may wanifest peor facility on the testa of super-

ficlal abilities since these for the most pert can be cvercome with training.

Men who havs shown the approrrivie 7olitlonnl diapesiticn on the
basis o' such tests will orchably finé: that ther ere able to make a satis-
factory ad Justment to that particuler type of work., This means that they
will not only be able to ad just to the waver of laxity and interest venslion
that accompany the perfcrmence of +he urdt occupatiima -. that fs, they
wi:l be able to get the knsck or heng of im work, to which we have already
referred -~ but they '-111 A180 Do Edle to ad st to the performance of
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thene occupations time after time and day after day -- that is, they wilt
ba aile to meke the wark thair own ' job” cor "trade.” The natursl conseguence
of this edjustment 18 even greater adjuatmert. Furthermore we snould
mrebally not fall to comeider the fect that going beyond the matter of
veracnal sstiafactlon in finding & suitable vocatiom, the proper vollticnsl
diepoeition shecald lsad the worker towards greator awereness of his owm
ultimste objectives and yoels in living. It sesws harily nsceesary to
consider vhich is more suiteble: giving e men the type of work in vwhich
the volitienal end peychologlcal characterlstics f the work m:st closely
conform %o his own voliticnal dispoeliticr, cor blindly aseligning him to

any type of work end requiring him to exert his greetest effort to comply
his will to the characterismticas of the work. Is 1t the best aduinistreative
rocedure to measure with tests the partial coincidence of a reatrieted
abllity end to assign the men to a job fundemontezlly on the besis of his
teat performancs, and then to force him to try to fit his own parsael
attitudes within the framework of that occoupation?

I strongly feel that the approach towerds Job analysis end gualifica-
tione belecticn should 2esume & higher plane, Juite rwcently qualificetions
teste have appeared which sre primaxily begsed upon the will to werk, and
the tendency for such tasis to spresd to the industrisl peychologlets and
peracnmel wanagers of cur country is' becoming rrogressively wore apparent.
This tendensy seemws to point towarde attitude of regarding work not es any
poxt of ebetrect "work™ in iteelf, but as a persemel "Jjob" that 18 cloeely
tied in with the Individual's attifudes towaxds life. The sams general
tondency is to be seen in the Cermen Prahtische Charackierologie {Practicel -
Charactarolcey). .

However, the fact t{hat e suilabie w11l to work is necessgary f'or maxirsm
efficiency was found to be true 213o with regard to piloting ard comsunice-
tiona vork, The sems coan be osld with regard Yo Inteiligence. Although
intelliigenco can be undarstocd aimuly ze the matier of being sdle to ues
cna's head, 1t 18 perhepa betisr to aay that we weasure intelligorce in
torms of the relative Fecility one demonatrates in performing elmple
rezgoning, Mmdging end memory tavkes within o glven shoyt periof of time,
Bvan though & certafr smint of Intelligence is xwrequislite frr adequate
perfoarmence of the prepazretory tasks nesoclated wiith aviation, 1t 18 a2t
the seme time urxiremsly necosesry in piloting end commnications work, Ons
of the first i1atelligence veats thst wee applicable to the needs of isrge
scale testing progryms was the Armp Alpha Exsminetion designed ir the United
States at the time of the First ‘'orld Var. The test has been revieed and
appeuded in content, but has eurvived in much the same form, the revages of
peware criticism, The Cact that esgentially the samy teat 1s widely used
today both in cur country aad sbroed o direct evidence that intelligence
as mssgured by such scawss plays a significant role in the training of
verioue new techniques.

Then the gquestion might well bhe ralsed, but are anct intelligence,
volitionel dispesition and “he abaence of physical deficiency necessary
Pacgters fer tle trsinlng of tecimizusa in general? Indeed 1t 48 mo, Omse
could hardly coubt the® the wost supsriar pllots could juet ss eastily
have tecame supericr maintesasrca mrn, Thia wmerely sgserts the fact thet
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wvith respsct to gensral capacivy a nelective nurrcwiag must be wade, for
Pllots rather then commmicasliong men and for commurpication: operators
rether then meintensnce wmen, IT tne shoald a8k in what vay the necessary
clasaification 13 wmade, 4%t would be necegsary to reply upan the hasis of
the =zo-called isclated abillties whick we khave just questioned o other
speclal abilities which the Individual mey peeeess. 3But proper intelligenrs
and volitioma® dispositic: {orm the vendacion that must sustain these
Bpecial abilities, and e¢inve one can say that there are within the highly
Bpecielized and mechanized vechniquee «f contemporsry avlation no spacial
abilitles that are separatel from these fectors, it fellows that In order
for there %o be uniform developwent of aviation as a whole there must dbe
equal apportlionaent off thess abllities zmomg eeck of thess types of svieticn
cectivity,

To attempt a clasaification of personnel without aprromriate testing
for thelr speclal abllities is asbsurd. However to assign to be pilcte the
iwp  of the best qualificeti-ms ané selsct far the other training scheols
wen rom thoce that remsin who are inferior in ability to the pillots,

Is equally ebsurd. In other worde, a "narrowed selecticn" of persommel
with regard to genersl intolliectusl, volitionel, emd physical ebility does
not imply a successicn of mogroasive inferiority. To illustrate, wheraas
it was mceaaary that only thoss men o intaelligence ecores falling within
TOth to the 100th pereertilss be selecteé for pilet training, it by no
meane 8ignified that commmications persrmne). ehould be taken from among
those of intelllgencs beloy the TUth perventlle, Same men of inmtelligence
Bcores up the 100th vercentile should@ also be assigned to coommications
and maintenance training echocls. The o fort of "narrowed selection”
should be to merke the lower limit of the clsesificetion ss high es poesible .
When determinltng tha quulificaticns requirmemgnats Tox speclalist achools

the first mecessary task te to setablish the generel range of the requived '
qualifileations; --nly after thie stanidsr? range has been establlshed shoulid

ythe Investigaticon for special abilitios be Initizted. I7 at the time of

perscnnel assignment the nepcholegical siruciure of some of the cccups-
tiorns has become somewhat wuere clesrly zppazent than that of others end a
general investigstlion for suitavie qualificetions ie underteken, enly thoae
Jobs that could define the condlticne rfor the!r performance would have wmen
of supericer Intelligence and volitiomal dispositiom, unlese a genersl levsl
had been established for 211 Joba., If this were the cases, cnly those Jobs
in which the speclal characteristics wers preychologloally defined would
develop as techniyuee, which fact i morely an invitation to an insfficient
belance in cperations,

More ayecifically with regard to eviation, the former method of
gelection and classifiecetion Involves coneidersdle danger of esslgning
the beet men oniy to commmicaticone work which has £ relstively simple
structure ap a technlgue, cr to plloting whicl 1a dependent upen certain
yrecise minimm requiremente. The task of controiling the overall selection
by means of a unified poliey to vrevent thia vearped bslance is the Juty of
thoee men in charge of selection and qualifications testing. Only once a
genaral apportionment of the persoinel with »egord to intellectusl,
volitianel, and physicel napscity nas been made, Iz it aafe to proceed with
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the narrowed apportisrmznt on the hzgis of speclal ablility., 1In these

arene of preparatory work, especlully those associated withk production

end mermfacture, vhere there is considerabls fivctuaticn in efficlency

dus to the inabllity v maks acourete teets of spocisl abllities, Inerecscd
attontion mist be given to plarning core sdeguete moder of perscnnel mnsge-
ment.

Furthermore, 1if qualifications selection Ia piloting and commnicaticns
work ia not properly cerrled out so that 2 peracn vho hes elready commenced
training 18 subsequertly judged to be uneuited to contlnued training within
the progrew, he camot De treasferred te anotbher type of job within the
same genercl kind of trsining. Sirce the stiucturu of the techniguea of
Piloting and commmnicaticins work 1g rig.dly defined thore is anly the
poasibility of vemcving sopswhat deficisnt sindents from the entlre tralin-
ing rrogram. In redle work for example, wen vic are unanle to recelve
above a certein minimm rote sre not Jwiged o te merely "low in abiltiiy”,
but ere designated 8 lucking the qualificatiose to be a radic message
Mmpeiver. 1In the prepsyatory areas of rrodusticn and malntenance, however,
there 1s & conslderebls =ange of the type of JoLe evallsble for men of
differing abllitles, and since severul degrees of ablllty are possible
witkin 2 single type ¢f vork it bPecomes necessary to exarclee persommel
manegement in deterwining the aprropriate change Iin ccoupsation for those
vorkers of unsuitable ualiflcationa for the %asks tc which they have been
aanigoed. IT the direction «f the chanpe 1g unskillfully hsodled ne
rarticular Increass in these nom-workers' performance is likely to occur,
Here egain we meet & problem that wust be faced by the psychologlet.

The Mental Atiitude of Handling Machines

Just as 11 is necnucery to have e certein vlaatictity of will in srder
to be eble to adjust qnickly and sdequstely to the sesigned work and ae it
ie necessary to have s :erizin ameuat of inlzlligease in ordexr to grasey
the proper esquance of :che la vhe mthod of work, so it ie equaliy ss
neacesgary for the mesn +ic handle mschines -- production workers end mein-
tenance crew members -~ to have £ cardzin amuny of =2kill, Yet this skill
should not be coneifzrel 4in exnetly the same 1ighi s wolltional elasticivy
and intelligence; as T nave sbated sefore, siclll 1 intimetely bhound up
wilth perscnalily. The techaiguer Irvolved in kandling machines in producticn
and maintenance work cire edeentlally limited by the smount of wark to be
dene {Mwork-limited '), erd e accordingly eauily differentiated into parte
of which some of the aernval aspects cen becomes ccupsratively indepenient,
For thet resscn what we bevs celied skill -- = certain wamusl dexterity or
Hendpepchichlichkeit -. iz guite apt 4o forve en independont role es euch,

However the fact thet in certsin espacts of the work skill as suvch
can se»ve an independeant role only indicates thn direction in which these
techinigues can become aore mecbanical amd indspendent 1u the future. 1o
cther werds the Tact that we can peint to cerbtaln sress es skille werely
demeratrates that thsre remein other ampects of the work that have atill
Aot bsen mechunized  Pernsps to repeat, betveen the variwme parts of the
vork thet heve bocoms satomatic mwan elewsnts are filled in. Therefore
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1t this humau elswert is etill necessary evan in the nltimste state whers
mare mechsrdzation is not possible, 1t muat bs malid that the human element
is an 1upartant factor in the pervfeormarce of a technigue; but on the other
hand, slthough it ie prchally not poselble to reach that ilderl state, If
we rely itoc hesvily o the hvmen elemont we hinder differentistiom af the
techrdque, whick 1n turr offera o block 1o Dwrogress.

It 1y oftan esid that the Japenese pecple far wit-dlstance other
poople 10 wanual dexberity. Ecwever vien this statewent ieg transformed
to the bosst that the Jsyencoe are eble to acermplish by meens of thelir
innate "intrdtion and dextarity” delicetoe jobs that those of forelgr
counirles are unable to perform withont the use of mechines, 1t mugt be
8eid thet this stiitude forms sn ovetaclse to progresas in that technique.

The limited 1wmiure of ths extsnt tc which man can do preclise work by
"intuition and dexterlity” 1s reedily eprerent, The detalled acourecy
thet s neceseary in wany medern te~hnicunes is far outside the range of
muman vigual #16 tartual detesrmination. The asklll by wmeans of wvhich a
carpenter is ables to canatrvet s house without blue printa, or s tatilor
i1s able to fit & ylece of cloth with only a2 crease and 8 nsedle; or we
are all able tn gragp swall peaa with long shop sticks, In no way reaches
the preclsicn that 18 dewanded of ithe men who makes uss of a machine,
These skille am veluabls in mecharicel work only in so far s8 they apply
to sperating the machine or moring perts skillfully or adjusting the body
parts cf the mac.ne, Thees skills are useful here only in that they
roaughiy and grossly regwiate the precise work of the machline end as such
de not have s fundamenisl relationship with Lhe technique.

It 18 Indeed quite possible to sttewpt to deal with the problems of
hman percoption thet ere necassery to discover the minute differences
in the work of e s%’llad and unskilled cgarotor, w the differencos in
quality rether than quantity of his work, VWe might attempt to discues
the u3ility of the pilet to discern Individusl differences in brakes and
rudders or the fact that some plane: are guvod and others not so good evean

though the setw plans and memufacturing procedurs were used in their

conrrruction, {(The Japsneaw, by the wey, claim to be perticularly adept
in auch delicete dipcrimination. For example, meny of us maintsin wp c2n
tell o Japeness sword werely by the smell of the disde). But far this
it !s necesysry to consider the function of the human eleament that existe
betwesn the mecherdzed aspects of tie technique of handling mmchines, ‘'he

mtier depends upun a8 closier consideraticm af the role of mmsan dexterity
in these techniquen.

If this dextority depends upon e felicate ad justment to volitionsl
tensions as I have neld btefore, and 1f 1t can be mwonifest rationally
only with a cortain intelligence, tien it 13 prcbably most efficacicusly
enployed in such tecimiques c¢ plloting end other arts where a certain
amount of "ingpiration” comes Into play. Hewever, the effort of sclence

. 13 the completa mochanizatiur. of the differentirted aspects even of these

arte and pfloting

If such ie the case one might :cusider scmewhat pessimistically the
efficacy o’ the unigque dexterity o the Japsnese, however it can be wmost
completely nutilized ae menual ekill in performing the superficial aspecta
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of the work and should by no means compare with the quentitative efficlancy
of mechanical rrecision and acouracy. 1t may bde that by diverting this
dextarity bvack to ita fundemental source in volitional and intellectual
superiority, it can come to possess ir time tremendous practical applica-
bilivry.

It Is 1deed rether unfortunste that the free splirit asd supericr
intellligence of the Jepenese penple hawvs beea diracted chiefly tLowards
manual arts; they are most cleerly menifest in the skiliful management
of their sverydey business &end home activities, Iven under strres such
en sttitude 2ces not develop into » mcientific snd mechanion) tmentsl
attitude but leads rather into mere refined arts, The mantal set te
perfect manual skills ie entirely different from the met ¢ handle machines,
Eowever 1t would by no meena be necessary for us to change o.r funfemental
volitional and intellectusl structure in ordar to adept 2 sclentific
attitude; this can de achieved simply by diverting the direction of their
application. This direction can be relatively aiwmply carriad out within
the homes and echools of onr country by a mationsl edunaticn progrem,

The task 1 entirely different from attempting to instruct a slothful
pecpls of low spirituel development in scientific teckalques; it 1s slumply
a metter of directing a mental attitudo., Iet ue try to consider the
problam in s familiar situation,

fAlready countlesa mchima crewd us in our homes; we have elsctr-ic
lights, gae fixtures, rumning vete: systems, radioe, blcycles, telephciss,
phonographe, and so on, We have adopted a mental sttitude towards these
alreedy couapleted machines that s one esesentially of precticsl use am
ntansils, When something goes wvrong vith (me of them, we glve it a bang
o two and hopsthat it will stert up again. And fairly ofteun it does.
Here ws manifest our intuition, or xmack, or traditionsl mecret, or finessse,
Thie attitnde is one such ag we thould utilize vhen we treak a plece of
vooden forniture, T 1z not that we do not heave the factusl ¥nowledge
of mechanical things for we are taught such metters in tte netionel achicols,
The trouble {g simply thet this incwledgs 1p not firmly greppled to ocux
dally lives; 1% loocks 1like our Iirntuiticn has merely got the reach on whet
ve liave becn taught, oince we hive bean eble to manspe succeasfully Dy
woans of it in our daily lives. I%t almost appears as if %he contents of
our education were sniirely sep3rated from o sctual behavior,

However the situaticon has showmn marked improvemert in recent timss,
Model alrplans comstructlon hes teen instituted in thko prbdlic elementary
schools and the mechanisms which opermte in a blcyele are tskon up in the
texts of cur sclence courses, T¢ what extent the memory of the phyasical
lawa is effected by employing svch familisr objects in eclence classes,

I 40 not know. Howaver, If one watches the youg people at play with the
alrplanes they have built, bhe will mses thet when acme pisce gots cut of
line so thei thre plane ip_disebled, the children will skillfully wake soue
ad justment thav resauits in a beavtiful flight of the rlene:, 'mie prectice
in the conetrusiion of model alrplznes leads to the acquisition of a
certain kind of wanmual skiil., Of couree, Just becsuse ons 18 handling a
mechine doee no>t mean he would not *s sble to make good use of some such
menval skill and "Iatnitfon,” and the plan of having the clildmen dwaw
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up a careful draft of the plane and apedcirr the materials that will be
needed does not necessarily mean that in doing s> they wiil not be able
to sccuire some notion of aprropriate manual sicille thet could be usad

in flying the plane. I feel the rather terse mexim, 1f the plane doesn't
fly 11.'s no good, might be of considerable velue to the Japen2s8e people.
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We have 511 hesxd the old people spesl of the early Germens wvho cawe
to this country: how a certain housewifs bocames able to cook rics as well
a8 the most experienced native cock simply by merking down the quantity
of wvater and rice to use anéd the time of bolling; how they would use a
thermometer in preparing their hot taths; how thalr children when asked
by a Japanese how long it would uake to get to & certain plece would
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N firat maks him demcnsirste the si:e of his psce and then inform him it %;
vould take kim 8o meny winutes t> get there at that speed, There 1s L

much within this ettitude that wes miet oractice and acquire within our
taily lives, however 1t might be pousible for us to go too far in thet
directicon. Ve wmust he #ble to integate the scienti{fic approsch within

alr daily living but we must not attempt to understand everything in
termn of Bclentific technology.
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In order to become a worker in ithe svlation organization, whether ; P
1t te to become a pillot, a commnications cporator, a waintenance crev iy
member, or an assembly line operztor, it will be necesssry to be able g
to handle scme kxind of wachine skillfully; ané rinte a mental attitude iy
of handling a machine €8 a mechine 18 prerequisite to that ability, If
the prospective worker does not alieady have such a mental attitude it -
beccmes neceasary for evistion treining to instruct him in such an L
attitude from the ground up. However, the foun{ations of thie wental -
ettitude should alreedy de ocultivated within the worker by his public ad
education and family training, When the aviation trainee first begins ok
his training he should be able tc pemon directly from the texts of hie A
public schooling; 1t 18 to be hoped that more and more of the basic mteml i
that underlies aviation training will continue to be woarved into the g
nationel edusation program so thet training in avietion as a technique A
voald be cmly a mattar of completing & procese zlready begun. }
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THE PROBLIMS OF SAFETY AND ACCIDERTS IN AVIATION

g A Prevalent Attitude Teoraids Alrplanes

r- 'A"J. e

There can ba little doudt but that 2 strong subjective fear and
aprrehensicn with regard to the mafety of aviation has for a long time
been & sovere dlcck to 2 more widespreed disseminaticn and development
of the culture of aviatian, Of course, regardiess of wvhether such an
cbatruction existed or nst the need Tor aviation has been iluperative,
and the sincere and persistent effort of the men wvho have devoted their:
lives to the development o aviation 2ar been sufficient to overcome
that barrier within thereelves.

Yot 1t seous to be widely held for eoms reesson or other thet aviaticn
18 espsentially unsefe, We shall attempt tc consider this attitude from
8 psychclogical point of view.

L S R T IR
Ap T
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R It seoms significant that when man is faced with the decision of
o - whether or not to adopt ar entirely new element into his pattern of

L 11fe, be is most likely at firet to teke a strong attitude either for
L or against the change. The more original in nature thie element happens
to be or the more redically it differs from his past wodes of behavior,
the more marked this dichotomcus reaction in apt to be. When coal was
first introduced as fuel in London & fin: was poon fwposed upon its use

S 3ince 1t wes considered that its smoke ves dangermms to health. Even
# today when a new medicel drug i1a dimcovered there are cn cng hand the men
S vho promote the reputed efficecy of the cure it c¢ffers, while on ths other

_ band there are those whe renct ageinst the drug and oppose ite use. The
r o situstion vas mach the ssme with the train and bicycle that are in such
o vide use today with regard to Initisl criticlism; inventors are of'ten
coneidered to be an odd type of mon end those whe immediately utilize the
new invention are regarded as rmadical, and in extrewe cases, evsn criminal.
Nc matter how superior a new invention happens to be, it seems always

to experience a period of relaiive weakness Just after its introduction
vhere it wust withetand rether widespresd 2dverse pudlic opinion., Then
when the invention gradually achieves general accaeptance the early
oppoters quite maturally completely forget theiy previous opinion. A
aimilar reception hes accompanied the development of aviation.

oo However, it cemnot be denisd that the situation is acmswhat unique
R with regard to eviation. A first point lies ird the fact that unlike the
ticycle, train, and sutcmobile, the airplans does not play an obvious
everyday rcle in the lives of most people. For this resson when we
consider eirplanes we are apt to have to resort to scae sort of rather
vegne pbetract notion that we have picked up concermning airplanss. Since
our coufrehension of airplenes isg influenced in this wey, 1f we are
congtantly subject to convergation about eivplane eccldents we sre quite
1iely to udd to ocur abotraction concerning sirplanes the impression that
they are vmsually vrone %o having accidenta, even though we may have

o
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never seon an airplane, mch less an alrplere accident before. Thoss
pecple who feel thst airplanss are particulsrly subject to accldents

probably cousider that the airplanss soc pleasantly flying above their
heads ani the planes s¢ successfully engaged in combat with the enewy
are exceptions to the mle,

Howover those who actually have to fly airplensa day after daey
ere firmiy convinced that airplanes are parfectly cepable of flying
gafely. They could hardly believe ctherwises and continis to fly them.
They would not meke 1t their business to 4o nothing but fly planes if
they felt that planes were suddenly apt to lose the capacity to fly
or to have sccidenta., Similarly, when a person vho heas never flown in
a plane befcre and who pershance hac scae apprehension with regard to
the esafety of flying firet hears the roar of the airplane engine and
observes that the wheels are actpelly off the ground, be is at cace
overvhelmed with the awareness of his flight and neglects to consider
the dangers of which he lad previcusly been so consclcus. EHe no longer
ie concerned with forces cutside the plans, The various feelings of
fear that hs had had before the flight seem to disappear somevhere or
other snd he becomes cenfident of the ability of the plane to fly.

One mat not lose 2ight of the fect that even though the two types
of people that receive the Initial introduction of & new technique are
extremely different in spprcach -- one of these selects only the un-
favorable eleoments of the abstract conception of the technique and
regards them as fundamental, wbereas the cther group picks cat only
the adventages of the technique from theilr absiract cenception and
mgnifies them --, the.fact rewains thet the matter with which they are
desling is in rezality jJust the sems. Those who expound on the safety of
airplenes and thosovho exhort their dangers in the long run afford each
othor mutual counter-evidence; for the most part they are all likely to
be men vho have nuver attempted to evaluate thelr own sssertions with eny
degree of comprehensivenses, apnd 1t is for this reason that frultful
diecuasicn between the two groups 1is rerely to be had. The anewer to the
provlsm lies in 2 thorough end objective investigation of the feots that
ere related to the safety of aviation -- or the denger, ~s the case may
be. Thie 18 in effect a sclentific study of accidents, which means here
that the study should he of an lapartial nature.

Then let us consider the freqgency with which airplane accidents occur,
the deta that are available at hand muat of necessity be scmewhat old since the
moet recent figures for any country have not been wmadepublic, and due to
the fact that the pudlished estimates are likely to be heavily weighted
for purposes of propegands we ghall have to content curselves with figures
thet are not entirely spplicable to the immediate situstion, Ten years
agce the figures ran in this manner.

Typs of No. of Miles Fo. of No, «& No., of miles Fo. of mjles
Tranap, Traveled Acoldents Deaths pexr accident  per dee'lh
Alrplane 10,305,595 128 17 802,512 606, 211
Avtcmobile 18,440,664 47,049 1,100 382 16,764
Railvay 193,504,320 18 8 10,766,906 2k, 235,540
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The figures above for railway accldents exclude such cther modes of
tranaportation as streetcar and subway and apply only to direct collisiom
ar derailment. IT one conaiders the circumference of the earth to be

30,000 mlles, these figures indicate that sirplans accidents occurred at

a rate of one every other riight arcund the earth, vhereas an automcbile
accldent oceurred everytime one traveled as far as ths dleptance from
Tokye to Gifu, With regord to the nmumber of denths, thess figures beccums
forr the airplane cne Tor each 15 circumferences of the earth, and for the
sutomobiles cane for each two-fifths revolution of the earth,

However, there are prcbably soms who wouid cbject to such statistical
maniplation. It might be maintained that the fraquency of accidente
should not be consldered only in terms of distance, that is, the mmber
of accidents per nuaber of miles traveled., Indoed the real efficiency of
aviation is seen not in the matter of distance but in speed. Ths figures
wvould becoms consideredly changed 1f ons would plot the data for example
at an svercge speed for the eirplane of 200 and for the sutomobile of 30

wiles per hour. If one considers then the number of saccldents as & function

of trevel time, these figures become for the airplans one sccident per
k000 flying hours, and for the sutomobile more than one scolden: every 12
hours travel time, Furthermore, 1f the figures for tho number of deaths
as a function of travel time are colenlated, for the airplane oo death
occurred every 3000 hours of flight, amd for tho eutomcbils one death
ocourred each 60 hours of travel. (Tless figurss are scmewnet inapplicable
to conditions 1n our country since they ere derived from Americen data.)
However, these figures would secm to indicmte that aﬂation sccldents are
comparatively rere.

"But airplanes atill fall!" persistcntly cleim those whose mental
attitude 18 28 rigld as dasket worms ¢li riglng tenaciously to thelr hoste,
Of course ons cannot =zay that alrplenes simply will net fell, The fact
that we olaim that the danger of aviatiwsi ascidents is mmall cowpared
vith that of cther modes of transportation merely demonstrates the poest- ¢
bility of at least 2 small number of accidente. Avietlion does not take .
exception to the rule that things thet are rnumerically swall can have
great significance. Hareln liens 8 seqgond piroblem,

Jben one considers the matter, the wechsnical dependability of the
plane 18 sn extremely necessery premise for sviation. If something
happens to a machine on the ground 1t results simpiy in a fallure to run
not an accident, Accidents cn the ground ere largely a matter of human
orrors in the wethod of handling the mechine, Indeed one feels that the
poanibility for an automchile acocident is least when the englne has stopped .
ranning. On the othar hund with regard to airplanes people feel that if
the mechine does not fumction proparly the problew 1s atill faced of getting
back to the earth and that the job of having to meke a lending under un-
sultable oomditions -- the forcsd lending -- ig extremely dangercus and
is rescrted to only in desperation. Anrd the truth of thes matter is thet
a forced landing is nct wede entirely without danger. Now 4f it were the
cass that people were afrnid of alrplancs becasuse of insufficient faith
in the wechanical reliability of the mechinee of their country, ono could
hardly criticise thefr fenr ea mreundises: the fuch would bs ne move than
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evidence of the low technical standerds of that natiom, Indeed the advent

of an entirely relisbls mschine is one of the basic goels toward which the
develomment of aviation technology is directed,

Yot it 1s hardly the purpose of this book to discuss the relative
mechanical supericrity o the planes of various countries. We shall meke
a machine of edequate rellsbility the premise upon which to base the -
Tollowing diacuseion.

Now if aomething happens to the engine or fuselage of a plane vhile
in the air so that the pilct 1s unadle to weintain his altitude or pursue
his course, he will eventually have to make & forced lsnding. At that time
the pepsengers will probably be required to stand in a safety zome in
order to prevent bodily injury. They will probebly feel that "This 1s it!”
as they say, particularly if the pilot haa heen uneble to find a suitable
landing place or if they were flying over encwmy territory. Quite the
contrery to this, if a mechanical defect aprears when travelling on the
ground, a sinpls delay of en hour or 80 will usually result in suocessful
resumption of the journey. Cne mmst sey thet on the ground cne has the
opportunity to discover amd repeir the defect and the chance to find his
vay through the danger. I% is this point that seems to meke pecple feel
that methods of transportation on the ground sre essentially safe and those
in the sir dangerous. For this reason when we hesr of an alrplens accident
that occourred an the runway of on air field wve do not feel as great a shook
as vhen we hear of accidents from crashes cr forced landings, even though
the disastrous demege that moat runvay accidents incur is vell establiabed.
In other wvords, the difference between vhether there is or is not a weans
available to slleviate the defect has s¢ strong an influence that it
completely eradicates in most minds the difference in the frequency of
acocidents of 4,000 and 60 hours of travel time.

The peychological diaoord between the necessity of a free will that
18 able to express itsel” within the limits of voluntary behavior and a
Tats (to uss so gloomy a word) that prescribes all activity is the
mschaniem upon which such conceptions of safoty and danger are based.
It has been well said that '"the fset that there is no set belance between
the misfortune and happiness one will receivs cn this earth is one of the
clearest indications of the great mercy and compassion that inlay the
hman design”, yot the remerkeble thing is that the men vho actually
possens the strongest pover of will and the greatest ability to execute
their intentions are woet aware of thas presence of a fate wvhich they sre
in many ways unable to control cr influence.

Cenerally we find that when we undertake a new respensibility we do
not run up egainast experiences that follow logicelly from ocur immediate
swrroundings, btut rather we eee that previous insignificant experiences
often play a determining rcle upon the situation that we encounter.

Providence also exerts strong influence upcn the abdbility that man
manifests.

The power of wan is greatly increased when he achieves the state
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vhere he does not regard Providence as en enewy but hes falth in 1t am
a friend,

These words were expressed in The Psychology of Natiomal Defense, to

which I have eerlier refarred, yet they seom to be perticulsrly applicable
mnl

Fridtjof Nansen, ths couragecus arctic explorer, has writien:

"If 1t vero trne that all events are reducidble to natural laws ec
that all our actions ere determined by en infinite series of previocus cause
and effeot relationshipa, then there oould be no real meaning to the con-
cept of free vill, Fwthermore, there wonld be no actusl denis for the
moral sense of responsidbility by which we are motivated. The work of the
great thinkers of the pest would have tc be reduced to a somewvhat foolish
ettempt to avoid this fact, An abeolute natural law 1s merciless snd with-
out compassion and can sliow the conoept of free will no more than it can
tolerate the notion of en absolute first csuse, whether it be called 'mind'
or 'God.'" (From Our Humen Outlock, trenslated to the Japanese by Yoshinchara
Saburo.) In these words Nansen states the implicetions of an entirely
sclentific attitude, Yet he does not accept such an approach snd goes on
to may concerning a naticnal emergency that faced his country, "Regardless
of the course that 1s teken the result will follow &5 path of astion, and
reaction, and further reaction tc the veactiem, Still the reections are
unified in that they constantly maintain the directien of progrees, and
evea though this progrees is bdeset with hardship and great difficulty,
it 18 st11l progress.” (B-omThe Life of Wensen, translated toc the Japansse
by Hageshi Keneme,) It wea only b7 a voluntary expressicn of fate and’
progrese that the persomal hardshlip of the trek by sleigh of the 8th of
April, 180% wes possible.

Then we must conclude that there are some wen wvho having attainesd an
accompliskment belleve that it wes perily through the influence of fate
that they were able to do so. On the other hand there sasm also to be .
those who ag they comtinue to fall dback point to the hand of fateend pessivsly
set thelr hearts to suffer their lot, ~» mmat certainly say that there is
a great difference in the effect this final barrier has upon thelr capsoity.
It hae been written "In the code of the warrior ons finds death. Thero is
continucus death: death at sachk mement of day and night." TYet the warriors
d14 noct reasct to the death they pledged of themzelvss Ly folding their
erms and calmly waiting for 1t.

In the last analysie, those who meintain feelinge of fear towards
airplanes even though there 18 cbjective evidence c¢f their mechanical
safety mst have this attitude towards aviation accidents deaply ingrained
wlthin their perscnality. It ezn prcbably be eaild that those who hsve such
an ettitude are likely to be vweak not only with regard to eviation dut also
to other ereas - of human activity, snd cne shonld not expect to £ind wany
things of velue entrasted to such irresolute persons.
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Accidente and Psychology

Aviation is essentially safe. However, ss I have state above, the
problea of aviation safety is relatively important simply becaunse: accidents
do coour from time to time. The mccidents &ssociated with aviation are cf
a different nature than those of other modes cf communication, and this
difference hea given rise to 2 mental attitude that in turm has had 2 signi-
fioant meterial influence upon the development of aviaticn, For this reeson
the problem of aviation acoidents has been the subject of mucH Iinvestigation
from the vexry begimnings of aviztion up to the present. In all countries
epecial comittees have beon sstablished to initiaste aypropriate counter
measures againat aviation accidents. It ie the function of these coemlttees
to investigate each sccident as it oceurs, to describe its course, deteruine
its besic cause, lay clear its responsibility and to suggest sultable counter

' msasuyes that might be teken. The proper functioning of these ccnmittess

in order to prevent the occasional useless death of valuable men. The
vork of these comnittees is convenient for the psychologicel study of
acoidents since detailed investigetions of all sccidents are made and the
resulting data are available almoat without exception,

Yot the scientific study <f accidents and of apprepriate counter

measures doen not have value alone in the negative sense of simply explaining. :

the nature of accidents snd pointing cut how their mmber cen be diminiahed,
When thé problem 18 approached with such an sttitude psychology does no mors
than tag along behind zccidents., Indeed accidents are by no means to be '
pravented by merely seeking the superficisl imperfections in the varlous
aviation techniques; we should doubtless be afforded poaitive material iV

ve vere able to discover more clearly the fundamental nature of aviation
techniques themeelves, With such informetion we should be able to fuprove
basically the techniques employed in aviation., From & positive standpoint,
then, accidents oan gerve the purpoee of an "observation window" to enable
us to understand more adequately the sore of thes techniquee of aviation,

It seems hardly necessary toc elaborste on the faot that a psychological
study of accidents could be of great significance to aviation if only due
to the fact that peychological forves pley a large rols in moulding one's
fundamental cutlock towards aviation., It is the duty of psyocholegy to
probe into the humen factors enmoshed within the complex muddle of
soientific ccusal lav and chance that underlie accidents. A paychologlcal
study seewe particularly necessary in view of the fact thet over half the
accidents asscclated with aviation ocan be related to humen errcr. Further- -

- mare, a pesyohoclogliosl Investigrtion of the processes cof accidents shounld

clarify the mentel end volitiomal forces thet motivate the pilots that

rly Planes. A Inowledge of the fundsmental cause of aoccidents should reveal
wore clsarly the structure of volitional behavior. Accldents indeed =fford

"observation windows" end accordingly ere of great intsrest to aviatiom .

poychology. By understanding more adequately the structure of hmen volitien

peychology i& better eble to ettack the core of the problem of qualifications

testing and to consider more effective methods of training and instructionm.

The peychological study of sccidents should eneble us to deviee better

techniques ir the preventicn of accidents and the selection and training

of aviation perscrnel,
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During the early pericd of the deveiopwent of avietion, the problem
of accidents was rather generslly neglected by sn orgenized sviation
psychology, although this fact should prctably not be taken sas a sign of
lack of interest. Yet the birth of avietion medicine and aviation pesychology -
as definite fields of study probebly developed cut of the need for the
eateblishment of effective control againet accidente -- indeed psychology
itself way in scme waye be considered to heve arginated in the need for
a study of acoidents. Actuslly such studies wers in great demand defcre
the First World War since it become quite clear that most of the men
sacrificed in aviation sccidents vere victime of accidents due to man
errcrs that they had brought upon themeelvea. The chisf reason for the
fact that the psychologists assoclated with aviation at that time chose
inatead to take up the problem of gquelif'icetions testing can be traced to
their great eagerness for comspicucus success. This atiitude gained inerties
with time and the impect of the veriod upon public opinion has persisted
today in the common prejudice to regard psychology as primsrily concerned
wvith teasting ectivities. If the psycheloglists of that rriod had not been
80 Toclishly eager for succees 2! chosen the probleme -7 qualificatioms
testing on vhich to work but instead had pushed ahead Lo the investigation

- of accldents and possible methods of reducing ths mmber of accidents,

perhaps a more fundamental wnderstanding of the besic peychological issues
assnciated with aviatim vould be svallsble todey, At laszst 1t 1a my
opinion that aviation peychology should have proceeded sl-ng this line
of approach first., An inveetipation of the problem of s:vidents vauld

mquestionably have made the analysis of persconel selection end training
far atmpler, -

A% that time only those aocidents that indicated a !arger need for
percorsel in certain fields rece!ved study, and there waa no attempt to
interrelate the basic natuxe of the laws governing qualifications and
acc'dents in general, Thus from cur point of view today wa can find
valus in this early work only where the qualifications tasts that were
devliaed have shown some degree of efficlency, Even giving any kind of
teat st all provided zn initial increase in performance over not giving
a tost at all. However there can be po progress without first esteblishing
sama sort of foundation upon vhich to Bulld, For this resson the teating
vork !'a all conntries remeined at a stand-stil]l end paychology vas forcod
to suffer a perhaps unjust evaluaticn. Yet this lack of progress finally
forced peychology back to the original duty it had chosen to svoid and
to tae consideration of appropriate cownter weasures agningt ascidents,

T feel thet for this reeson the study of acoidents plays en important
yart in the development of avietion psychology. However, one of the )
reascong also why little progress was mmde during this period is the faot
that the psychological principles with which an investigation of accidents

could be efficlently undertaken had not at that time becoms sufficiently
understood., :

However vhat kinds of counter msasures can be established by e sclentific
study of arviation accldenta? To what extent can actual aucoess bde atteined?
Even though 1t were clearly understcod by what psychological forces esocidents
occurred, just understanding them alone dces not wean that the rate of
accidents will actualiy decline, The principles that underlie accidents
wmst in some way be applied to practical situations in concrete personnel
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pelection and qualificatione toeting methods and indeed they are not truly
sufficient vmtil they are praotically applied also in the training wethod
in use, A carresponding lmprovement in the techniques of Instruction must
follow, Paychology 16 a basic scilence only when it i1s utilized., The -
relsticonship between poychology and sreas of practical applioation is
exactly as the relationship between paysios and mechanical engineering.
Thus 1t might be possible to consider eviaticn poychology &s purely a
brench of applied peychclogy, however eince it takes as its subject matter
the waricus lmmen phenomena asssociated with aviation, sviation paychology
18 intimately related both to thecretical and applied science, and thne
the relationship between the pure and zpplied branches of aviation
peycholegy 15 not am independent as thet between physlos and sngineering.
Aviation peychology then neglected itas early heavy interest in testing and
undertook directly the etudy of eceldents, However, since psyshology had
not entirely out itgelf free from !ts pre-sclentific influsnces it vas
relatively easy for it to produce work that d1d not have firm besis in
practical arees, Not alone in Japen but elso in other countries the study
of accidents resulted for the most part in the noncommitial collectiom of
statisticel data. A nev and wore adegquate study of the phencemena of
accidents 1s neseded in which the undertome of these previous influences

is sufficlently disoarded,

Then there are scme persons vio erronscusly feel thet asoocidents can
be prevented merely by giving the operatore of the plane varions psychological
suggentions vhich 1if followed will miraculously bring about 2 cessaticn of
accldents. It seems hardly nececsary to diwouss this approach again; such
ways of thinking merely oharacterize those porsons who are actuslly une
acqualnted with the psychological nature of sccidents. Regardleas of the
extent to which the psychologlcal investigation of acoidenis is carried,
1t will still not be possible to predict the [recise day and howr in whioch
an accldent will ococcur, The sitnation i@ eimilar to the fact that even
with our best selsmologlcal techniques we sre uhable to prediot the exmot
mement an earthquake will ocour but have only previcus indications that
i1t locks as if an earthquake will socn oceur. Just a8 1t is possible to
broadoast earthquake warnings on the basis of certain changes in the rise
and fall of the tide, it is possible to hove previous indisation of an
sccilent on the basis of & forced landing necessitated by angine trouble,
Thus for example no matter how ekillful the qualificaticns tests are that
ve devise, we can understend by such tests only the relstive degree of
accident frequency & partioular individusl will wanifest. Then the man
vho ia unsulteble with regaxd to prodable frequency of accident coourance
wvill similarly bve d4ifficult to trzin and will prove himsslf unskilled
with the various techniques of piloting. Whether an accident will ccour
ar not muet be determined by whether or not sn individual shows an inferior
performence with regard to certain tested skills. These two factors sre
cften closely united. There are also those pesroons whoe even though their
Piloting may be extremely skillful under normal ciroumstances have seriocus
douhte concerning their ability to perfomesatisfectorily in & danger
pituation, However, the rewvelaticn of thie trait alsc belongs to the
ultimate goal of qualificatione teating. The greet Aifficulty lies in
tha fact that whether o not an accident is apt to ccocur frequently
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depends fundamentally upon the many complex conditions that glive rise
to the acoldent 1tself.

It might be wise to add thet it is necesssyy foar the peychologists
and cthers vho undertake tho investigaticn of accidents to bYe extremely
careful in certain other reapects, Firet the investigator muet not be
decaived by the size of the particular sccident. Often with extremely
severes sccldents vhere the plans i1s emashed beyond recognition and the
ressengers are entirely deetroyed, the baglo cause vas an extremsly small
matter, It 1s frequently the case thet vhether o not an accident 1s
drastic in appearence depends upon the chance factors of the situation.
Time in studying accidemts it ie necessary tc bring the operating chanoe
fectors into clear focus. The way in which thess chancs factors came into
play mst also be considered. Sinco severs errcrs and miatekes can also
dirvectly influence the type of accident sven though the chence fastors of
the nituation are operating, if +he investigator consentrates too exolugively
upen the phencmena of accldente he will be unabdble to grasp the important
psyzhelogical factors that Influcnce aviation accidents,

Those Wen who set cut to Giscover tho mschanical csuse of acolidemts '

of the wearing cut of a certsin wetal part, such irvestigstors will searsh

cnly for the worn metal part without connsrming themselwes with the feot

that only & small saovmt of damepy was dons 4o the plane or that a large
r of passengers happsncd to Le iajured by the crash. In those cases A

ths aecoldent is due werely Lo the opsrution of a eingle physical .

cause and effest thie Xind of approach is quite adoquate, However,

baslc cesuse wes due to en error in nman judgment, such an approech

liable to prevent the investigeter from cbtaining a relichle picture

essential fectors involved in the scoldent. When it 1is dstermined

a2 farced lending due to ongine failore resulting from a worn engines A

» the way in which the decisions ere wsde in effecting the landing

becomes extremely significert. Certeinly a great range of pouihlo venta

is afforded iIf the pilot ia free to select at will the time to attempt the

landing and the placo it 1s to be made. The accldent 15 large or small

to vhother he selects o particular sltermative or another.

thetre 18 2 tree stump in the 3ath of the foiced landing, the ressons L]

. the pilot d1d not selsst ancther plece or why he was unable to avoid .

can all Ye investigated. Accidents very greatly from one to

with respect to thelr relative pize, however the mental attitude

.the pllot that i largely reapamsible for these variations is often

unknown. Thus when we inveastigats the psyshological facts vhich asccompany

the phencasna of an accident, we must make every attempt to discover the )

mental attitude of the pllot that is omeistant with the fom of the accldent.,

A comeideraticn of the points mede above should indicate ths generel method

by which ths psychological study of accldents should be crganized. Thet ig,

the firet point o coucern in the plan of investigaticn Bhcnld be the accurate

desoription (Beschrelbung) of the accldent rather than a statistical compila~

tion of data, A statisticnl study cffers audy the first hint ss to vhere

the significant probleme for inmatigation lie; by everaging the complex
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chance factars involved in the accident cne is apt to cbliterate the
pe¥chological individuslity of each mccidant. Comsequently it can be sald
thet the psychologicel study of accidents seeks ocut the psychologioal

pattern (Gesetz) of the socident, rather than the cperating lews (Regel).
Indeed it 18 only by carefully and acourstely inepecting of the facts of

the accidents with a view of discovering an underlying pattern that prineiples
wvill be induced that can be prectically epplisd to ascident comtrol, quall-
fications testing, and persomel training methods,

A Survey of the Csuges of Accidmt.s

If an sviation eccldent ocevrs, by what method are we to determine

its priwmary cauns»? A practical answer to this question bhecocuss mecessary
here,

Waen a report is received at an ai> base that one of its planes has
had an accident at once the necessary persons are dispatched to hring
back the pessengers invclved and the demaged plane, In those cases vhere
soms injury has happened to the passengere or where their injury is suspected
a medioal doctor must elso be sont, At the same time another group of ®men
at the post are delegated tc zot 28 en accident investigation ccamittee
vhich then acoccupanies the pick-vp squad to the scens of the scecldent. This
ceomi ttee is composed of pilots and cother technicians such as maintenance
cperators and at times contains also eviation medicine and psyohology
expertis if they are avallesble, At the scens of the aocident the situation
at hand is photographed in detail and descriptions of the course of the
aceident are c¢htzined from those persons directly involved in it, In those
cages where thic 18 not possible, accounts of the sccidents are obtained
from tiiose who cbserved the accident from the outside., Then vhen it is
sald, Tor exsmple, that something went wvrong with the engine, a masber of
ths investigaticn committee will attempt to start the engine on the spot --
if it is poesibie., When all pertineat information relevant to the accident
kas been guthercd at the scene of the accident, the fuselage and engine of
ths plane ere dismounted by the pick-up sguad and brought back to the homs
bege, Om the bools of the material i1t has obtained at the scene of the
socident, the 1nvestigation commlttee decides upom the csuse of the
ezccidont, wakes 0 repcrt of its conclusions, aad preperes a description
of the carse of the accident and suggestions for the preveantion of similer
accidsnts in the future. The commander of the post then sttaches a state-
went of the meapures teken with respect to those responsible for the
accident and tranemits the repcrt to the Central Office of Accident Pre-
vention, The Certral Office of Aceldent Prevention exemines the report
and directs such subsequent investigetion as sesns advisable; if necessary,
representatives of thias office are sent directly to the base in question
and conduct whatever apecisl investigetion may be needed to bring the data
to completion, A final decision regarding the accident is made and a
rocord of the protocol printed and distributed to the areas comcermned.
Appropriate dats are trenmmitted to etatistics centers and those offices
concornsd directly with the design of accident prevention wethods., In
ader thet the counter measures mey be inclusive in nature and that
efficlent liascn De waintained among the aress concerned the Office of
Accident Prevention hae at its service men familiar with piloting,
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waintanance opontion, commnicatione vork, weather deterwination, plene
design, flight cantrol, legal aspects of aviation, evietion medicine
and paychology, and 80 forth,

Ideally aocident investigation is ocarried ocut in this wermer todaey,
yot I feel I should add that in cur country this methed is not alwvays
Toliowed in practice. It 18 true that the essential prchlem foxr the
peychologloal stody of accidents lies in the matiter of how the hudgment -
of the lnvestigators becomes trensformed Into counter messures for the
wevention of scoidents, but the vital polint of the investigatiom is
epsaifically the clarificetion of the responsidility fo the accident.
Hore o preat diffioulty that faces all countrios is the standardizetiom
of the terme and comcepts which underlis the judgments involved.

A8 ome can well imegine the true couse of accldents 1s e very complex
thing, For exmumple even with regard to sccidents that have ocourved due
to infericr pilloting ekills, if the mechanical safety of the plane had
been high encugh to coupensate for these inferior technijues the sccident
would not have happoned. Then in mich the ssme way the responsidility
for the aceidsnt can be placed upon the training that the pllot hed

_ received, If one were o investigate thu watter closely encugh he would

probably be ahle to trace the fundamental causes of the accident to a
mmeber of fundamental technigques, Thua one should hardly be adble %o say
that the task of determining e 7ixed principle upom vhich to base the
reaponsibllity for such a complex matter 185 an sasy one. It of'ten happens
that, the decision must be entrusted to a qualified judge with omly faith
in his competence. At that point the fnvestigation 18 no longsr 2 scienoe.
The matter can be oompared totiaffic acollents vhere at timegs the mesponsi-
bility is delsgated to the operator of the vehicle since he was driving on
the right hand side of tho rced instead of the left, and at times it is
delagated to aome breekdown of the machine as in the case of a tire bdlowout,
Usually we find that the vesponsibility for accidents is placed upm the
wachine vhen the comventional design of the wachine hes heen revised, upon
the instructer when he attempty tc immrove his method of teaching, and
upont the pllot when one vants to point out the working strain upon the
Pilot, It is natural that judzments of the esuse of accildents and the
mmeariocal data that appesr in atatistical tables based upon these Judgments
not be mede in themselvas the 3bject of a scientific study. The attempt
to do 80 results only in furthor complication of the situstion. Thus

ve see thet tho judgments that underlie thes determinaticn of the sause of
accidents have s warked tendensy to reflect sensitively influences from
any aapects of eviatica that are cperating at the tiwme of the judgment.

The atudy of the techniques involved camnot simply be delagated to the
golentist.

However, if we filly reali:zs what has beon stated sbove, a ccemon
sense epiroach to the atetisticsl amalysis of the causes of acoldents 1a
not entirely vithout value. T shall utilize an outline of aviation
accldent stetistis s8 a foeal point about which to contirme wmy discusaton.
Even 30, I an not permitied here to publish the latest figures concerming
alr accldents, I shall heve to be satigflied {cr the present with civilien
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aviatica secident date., OF course as I have jfust said, the actusl mmerical
data themselves are of no grest signiflicence, The firat statistics I shell

yresent are American and sppezr in H, G, Armotrong's Principles and Prectice
of Aviation Medleine, 1939, wlich wes tronslated by the Avietion Peychologicel
Branch of the Department of Aviation at the Imperial University. (The trans-

laticn appesved under the title Avistion and Man,)

Thia bock presents tho foﬁlcving olasaificaﬂcn of the cause of
aviation zecidents:

I. Human Errore

A, Errors of the pilot o
1. Errors of Judgment it
2. Infardority of technique
3. Discbedlence cf ordera
b, Muazellenecs

B." Errors of other porscnnsl
1. Errors of superviscry personnel
2. Errors of miinienanse pevActnel
3. Errors of otber personnsl

II. Materisl Defectn
A. The engine system

1. 'The fuel systeu
2, The cooling syatem
3. The ignition system
4. The lubrication eystem
5. The structure of the engine ’
6. Thoe propeller and propeller accesscries
T. The engins contro! system
8. Miscellaneous
1., RBody defects
1. The flight control systeon
2, Movable suraces
3. Stabilizing awrTaces; strut and metal fittings
L., Wings; struts and wetal fitiings
5, Lamling apraratus
6. Wheels, tires, and brakes
7. Fuselsge, engine mcunt, and metal fittings
8. Cowling
9, Tall vheel and sitid
10, Migcellspecus

C. Hendling gualities
» Irgtrumerts

D
I. Miscellansoue equipment

ITY. Miscellaneous |
A, Weether CE

B. Derkness (Visidbility)

C. Airfield and lending suxface : j_{;,

o, Other - A

‘ W
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Tha point that is of perticunlar interest to us 1s I, Euman Errors and
eapsclally I. A, Errors of the Pilot. This clegsification divides the
Tunlamental cauvse of accidents into thres categories, However this oclzasifi-
cation 18 applicebls chlefly te civilian aviaticn since seversl aspects aof
military aviatiom heve been overloocked. These divisions can be divided
into even grester detail. The mmesrical valunea that correapond to this
clasaification can he found on pege 293 of Aviation and Man, Thoy are as
Pollown:

CAUSES O ACCIDIRTS IN CIVIL ILYING
-

CAUSE 42
Commerclal Fleagurs Schaduled
Porecnnesl:
Pilet:
Error in Judgsent 12,14 8.13 12,50
Inferlority of technique 1%.83 30,31 1.79
Discbedience of caders 0.00 0.34 3.57
Cerelessnoea, negliaanco : 11,56 12.,25 14,29
Mipcellanecus 0,00 0. 0,00
Total 38.58 51.2% 32.15
Others:
. Superviscry 2,02 0.00 h.ﬁ
Othar G.ia:[ 0.92 3,
Grand “Wotal 31 BT 53,1 39.5‘3
Engine Failures 13.43 . 1740 12,71
Struetural Failures 16.71 2009 10,71
Total 30,20 26.559 21.42
Miscellaneous: _
Wasther 10.75 €.02 21,07
Dariness 0.29 1.63 0.00
Alrfield (vater or la:nd) 13.#3_. B.g{ 1%.29
Other .0 . 0,00
Total 5 TR 55
Undetermired 0.00 0.57 3.57

According to these figuwros gonersl mschanicel causes made up 264 of
the avietion accidenls, those smuwes due o sky and land enviromsent
oomyrised 285, and the romaining 467 were due %o human csuses; of the
hmmen causes only an extremdly eanll porcentage were dus toc errars of
persong other then the pllot, These rosulis differ only slightly from
the figure of 55% acciderty due to human errors that vas pdlished some-
vhat later, yet thie figure rmat be questiored tecause of the possible
influence of propagaada. In regerd to military arietion the responsibility
forr the accldents is sreatly ocowmrliceted; since f'oarced flights are necessary
the figures for accidenta due to Mmmen ceuses should probably be fonerally
Increased as the flying tiwe per eccildsnt is ccrrespoadingly reduced.

The following figires that are indesd quite old were pudblished by

i
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an Englisk naval phrsician after the Pirst Yorld War, The figures refer
to a study of 58 sccidents. (Why he took this small mmber of ceses, I
do 2ot waderstend.) Anderzcn: Fudlic Safety and Accidents Investigation
Comuittee of the Royel Aero-club, "Aeroplens .iccidents” in J. of Naval
Medicel Service, 1918.

Body end Engine Accidents

1
Errors of Judgment L2
Carelessnass I 4
Fatique 3
Unavoidable Opresition b

Whon the figuwres are groupnd with respect to the time of flight when these
accidents occurred, they becoms:

Taking off 10
In the =air 2
Landing 46

According %o theso figiee we see that by far the largest number of
eccldents were dun to errcrs in Juigment of tan pilots and that lending
is the great trouble Bpou in £iying. Tia situaticn has not changed today.

kn interesting study with raspsct to the cause of accidenté vas

published sharily after Anderscn's work by the Cermen ypsychologist O. Selz,

Selz ‘s figures inclSe more intereat thean the preceding dats in that they
are crganized arcund an analysis of the oblective causss of accidents that
ere due to constituticnal fectors and fectors based upon a:porimce His
date are &8 followa:

CBJECTIVE CONDITTONS ¢ CONSTTTUTIORAL ¢ RXPERTENTTAL
&' ACCIDENT ' CAUSES CAUSES
Lending difficulilen 31 (4
Interfersnce 'b:r other planes 81 N
Wird L3 12
Too grest or little speed ‘88 8
Incorrect turns 10 ' . 0
Otker poor control by piles 82 : 10
Nagligence of pilot 86 14

Selz sttempta to sllccate the canso of most sviation eccidents to
constitut’onal factore end takes into comsideration esuch paychological
coucopta ag the dietribtution of attention, the power of concentration,
Jodgnent abliity, and self ccntrol. On the basis of thie woyk he devieed
gualificetions tests comupcaed of tamte of distractibility, dexterity, and

enntiorality, This work eeems to e regerded rather highly at the present
fixe,

Ve shall recurn later tc the sauses of accidents; next we shall
conalder the phenomene of accidents.
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The Fhencmenn of Accldants

American figures ai'm availabls conoerning the varioea typea of
eviaticn acoldents with recyect tc the menner in which the accidants
osceur, ’ .

Even beifore the vork of Armetrong 1t was well reccgnized thait more
than half the airplany ceclderts cocurred during the tlme ¢f Lhe lending
or take off. In other wormle the sirplane 1s weskeat whan i1t 1s on the
ground, Just as buttorfliss end wmoths are ghile to flutter with sgillyy
and arace in the elr tui ace reduced to s shaky oreeping on the (ronnd,
80 pirplenss are able to zske no vore thon atruggling movements on tao
growd, Alrplanse by no wisns cecoraselly return to the alrfisld frows
vhien they tock off. Sirecs fiying fe not possible withovt landing snd
teking off, it 12 ocowhat astvral that aceldente showld ceccur wmore often
in these etagpes, Tke folluwing date by Ametrong support this polut:

HATUSE CF ACCIDENTS COMERCIAL  PLEMSURE  OTHER
Paxrt I

Collision with cbjects other than alrplenes
Spins or stalls {engine fallure)

3pins or stalls (not rmglny feilure)

Foroed landings

Landing.acaiQdents

Teka Off accidents

Taxying aceidents

Fires

Strustural failure
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DLart 11

Fires after orash 1.73 L.42 2.2
Propoller acoldents tc persona 0.51 0.8 - 0,99
Taxying-airpart ecoldents Q.00 0.Co G.11
Glidsr accldents to persona 0.57 O 00 0.55
Parachute Juap { involuniary) 0,00 0,28 0.7T
Aercbatics 5.76 3.7¢ 5.39

{The figures in Iart II are included ia Pert I)
T ehall attsmpt Se dascribe thess wypes in brief detail.

L Collision with objlocts othsr then alrplaned: ruming intc the side
of a mountain In a fog, striking the gromdé vwhen flying too low, etc,

Spine and stalls (duve to encine faflure): the ongine suddenly siope,
the plleot maikes lmproper control of the etenrage. The early alrplanes
vere apt to go into a spln simply if the ensios ateppsed.

Spine and stalla (otlor thau gbova}: poor control in acrobatics ar
defects in the dody o« the nlans,

'
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Forced landings: the engine fzils to function properly or the plane -
meota impassable astmospheric ccnditione so thet it is necessary to 1snd in
a nearby open field, Sometimes 1t 1s possible. to land in a place af the
pllot's chooeing, at other times not. In the o©ld days they would tell of
running up against engine treuble over the middle of a pine forest and
being able to land, make repeirs, and take off agaln without incident;
but today cne should imagine the feat would be quite diffioult ccneldering
the nature of ocur airplenes., EHcwever, 1t is often poseibls to¢ land, make
repairs, and teke off in forced landings depending upon the type of
ground surface aveilsable., Ewen when a plane finds it necesasery to lend

at a neardy airfield because of engine trouble it ia technleally termed a
"base forced landing.”

Lemd asccidents: fallure to contact the ground swriace roperly
due to pooxr oon the direction, engle, and speed of the approach or

dus to a sudden change in direction to avold an cbstesie or e tire puncture.

Take Off accidents: twmxrming suddenly beceuse o some obstacle in
the runway, or attempting to headup without su:t‘ﬂcient sngine power, or
benking too quickly.

Fires: a sperk from the wiring system ignites the fuel aystem.
Cmusually poor engline ed Justment, easpeclally in the carburstor.

Fires alter crash: Fire often bresks ocut because of the fallure to

- sut the ignition switch in making a forced lanling.

A% n;%lgﬂ accidents: these occur chiefly on narrow rumveys
and nsgua Ye © 8ion with other airplanes, Sometimes vhen taxying
m too rough grcmnd the wings will smap because of inertia,

. Lovolun mte :  the memming of this claseification,
toge with that propeller sccidente and glider accldents, is not
olear to ms, Perhaps it refere to the uccidents that occur when s pezgon
Talls cut of the plane because the safety belt comes looss.

If T continue tc vrite on the description of accidents some resdsrs
may actuslly begin to be afraid of airplane accidents; they must not over-
look the fact that these cccur only after lomg intervals of flying time.

Yot one should oertainly not fail to discuss accidents becsuse of the
cowardice of such few Individuals.

Then how wany lives are lost by avietion scoldents? Ve have reccurae
to the following statistical data from Armetrong's woark, They refer o
Percent of accidenta in eech group.

Unin%'{umd LightiInJury Kaerry Injuy Death

p

Scheduled Flights 70.0 13.2 6.2 10.6
Comercial Flights 79.2 T.1 2.5 11.2
Pleasure Flighte 80.1 8.1 T 7.7
Other 75.2 9.4 k.6 10,7
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If we rely then upon these fignres, in the neighborhood of 80% of
the perscns involved in accidents do not receive injury. The death rate
for forced landings is around cne cut of ten perscons. However since the
death rate due to sxplosion or collision in the air is considerably higher
oo can see that the comperative safety of forced landings 18 dus to the
relative possibility of directed effort to minimize bodily harm,

The Humen Factor in Acoidents

If one were to attempt to fetormine the sheolute causs for any accldent
he 7ould probebly be brenght back sconer or later to a reslizetion of the
fact that its comprehensicn is beyond the power of humen understanding,

Thi3 18 because the airplane is in {ts avery aspect fundamentally & creation
of the heads and hands of men. Yot in comaidering the mman slement in
acclienta we can say that in a certaln senss the plane 1s separated fram
the working hands of wan as it leaves ths production line, and we shall
cancarn curselves with the mman factors that operate :mce it 1s passed

into the hands of pilots and maintenance men.

ot scurse in doing BO we muat not feel that we are dealing with an
absolute machine at this point and that the separsticn Se'ween man and
thia mechine is unalterabls, Our distance between pure man snd wachine is
in sontinuous oscillation so that we ere pushed now to the slde of wman
and now to the side of machines, 7ur sslection of the starting point of
the human elewsnt ia entirsaly erbitrary.

Coneideretion of the various rchenomena of accidents that have been
described above reveals that a division into two types of accidents is
posEble, the first type comtaining those ascidents that scour when s
wochinical obstruction arises that proventis the pilot from flying as he
wlshes, the second comprileaing theogs thet occur vhen no partioular obstructi»n
oome3 up but wivich are due to some Lype of inferiar handling of the plane,
Yot 1 1t 15 poesible to correct the mechaniocal cbeiruction the mattexr naver
gota vithin the reaslm of accidents -- 1t remains werely an "incident,” On
the sther hand in those cases whers an insignificantmachanicel defect ls
rrogrestively enlarged ‘end aggravated by {wproper handling of the machine,
the resulting accident muwt be atirituted to certain human eleménts. ZEven
though there are no clesarly defined liwmits to human factors I shall attempt
to consider their functioning as a vhole.

It 18 quite sasy for the average man to think upon hearing the phrase
"avlation accident” that the whole incident happened in a brief momsnt
and that it was not possible for the pllot to organize aprropriate counter
messures to deal with the situaticon., Yet 2ll accidents are by no meens
Instantenecus in natuxe., It is possibla te check accidents to a conaider-
eble extent by well directed jJudgment, determination, apd contrel. The
situation i tho pame as with disease wvhere the suitability or unsuitebility
of medical diagnosis of'ten determines vhether recovery 1s possidble.

Then wvhat steps should a pillet take 1f at a certain altitude he

develope serious trouble so that it is clearly lwpossible to ccntinmue
Tlight?

LS
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(1) Farst he ghouidt dokereine &6 eceurntely as poesible tho cauge of L
the engloe trouble. . -

(2) Be pext quph complder whethar OF sot e oan yepeiv tre 1afect end
achiave ongine rocowery; 3 vn €esldve thet it 18 poesible Lo do 3O D2 et
organlce the measuret Do +g to folli.

(3) 1% he docided thot ne 1s unitie 2 popuir the damwage be e oL
choose & piece For 8 Fepnpd 1anding and guide his ocurse in thet dlrectiona Tn

of ocurse, if engluo felliure had vesn ¢t ail expacted, guitavle lending . """ﬁi
places ghould nave boen daterained Haforehand while £17ing.
(B) If it Hecomus clper that reccrexy it not pocelbla the pilet wuet o
yay particuier attenticn o waintaining his altitude, Oniy whem he i3 .
cenfident of hid contrel of the plave in mmking ths pepond 1ending ghndid S
he directiy lower his gltitude. iR
(5} Oace the lending place hasd wean selectad the ptlee then e 34 T:;

to dge the cend! rien of the lsndingd gurface and 1o ascertein thy wial g
dsyection. 7inally he raiseld hig gojies 80 that he woam'b e fnjured o1 ‘ ﬁbi
the shock and onts the ignition scC thet Tire will not sresk oub. "k
This procedure opplies 12 snose gitvatiomd vhare 3 mechanical chytmction

to engine perioFmante ccoura, Jf those cpsrntions €3S cazplel cut Mo & ]
ganmer apyropriate to the @itestlimm thy Qumage bo Wit plane 1d Yeld nomstent, L
and tlie myviter remnins an {mcident. L7 the spilure vaz duo to o3 slupie 5
pallunction, a3 Loy emirpls U clogged el 1ins oot & dlaalipnen ghopesori, SRR
the necessary copuiid oBn wo mede or Lae BPCY. 1n of her worda, ek e
gituations exise vhen the pilod pindn the® BO 1 proventad syom oLnhesing i
the placa a8 be wight chocge best. : f
s

However if s cf the Ti72 generel yroceduree montionad sOIVY JE
poorly egecuted, the wecnloat factora within +he situatlon axe povaryly
aggra'mte& ty the MmsDn Seetors. T8 pxempled

L
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(1) If the ceite of ‘che mechaniosl chatiracticn 18 not ccrmeetly B

ascertalned, ot 18, if the phict fails to ldentify the troubie €8 uing Aa
g the fuel line o pbricution syuind, feolieh and 1napproprisie aprmative | &
measured oPe crganlzal. When ths pilos seed that hip eflorts owe Fealtless
he may vecone groatly prabtled: depending wpon his perticular I,amcamlit;r.
fyrors here cen lezd to serione conE equances. : R
{2} 1f the pilot docides thet the demsgs cannct 1@ yepaired in tbd A

iy and he lnows fhat nld heme Tose and destination axe too ddatans Lv be s
yeached, Bo mmed salmly mdertelke his forced landing without deley. b Lk
he unvisely puts of ¢ his landing his inpitlel edvautage In altituds wey be
entirely los%. i
{3) Thun “he plict shonld alweys e cavzful ir selecting he altituds ;

at whish tc male nie fiigus. Fov ayample &7l thaough in & test 13 fat the &
pllot has erars degron of safidenct in “he 1netrment ho T3 g, HCoRSS 3
1t @ 12 Tach 2 tegs iiams he whes 3 de xm'ti,r:ular:qr eepuiwl FAb satruch
;éﬂ
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%> meintaining sufficient safety altitude 2nd flying epece,

T (4) To whet extent the pilot thould continmne to attempt to start his
bes plane or make repeirs while in the air is entirely a matter of his om

gy bist juidgment, Proper decisions are mmds oaly ty his keen "mechine ml
2h o vith reaject to his yartioular position and situstion.

-
e

{5) IT it is necessery Lo attempt a forced lamding, the decisicns
involved should be judged with care but executed unfalteringly., Unlike
everyday breekdowns in slwoet all conditions of forced landings, re-flight

or malcing repaire vhen once on the ground 1s impossibls., The pilot is
R d glven time to wake only ome decision, and that decision must be scowrmte.
S If he 15 uneble to meke the proper decisions such an accident can arise
A thet 1t 1is not possible to tell vhather it was a forced landing or e cresh,

5
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. “p see then that there are marny instancea in the course of events
g%, . that follows the development of engine trcuble in the air at which it is
AT possible to aggrevate the nature of accldent that may ensue, and if proper
ad justment is not wmade to these instances avoldabls accidents can come
about, Thus the subject metter of voliticmal psychology beccmes extremely
impertant in the gtuldy of aceidents..

Mol The. type of acoldent descrided above is one in which the pilot's
I control of the situation goes hand in hand with the mechanioal obstruoticn

IV es fundamentsl cause; thus the abllity to meke the waricus judgments and

deterzine the necessary counter wsasures o prevent a2 serions sooident

in the case of engine trouble nhuuld be added to the various skills that

3 mark the qualified pilot.

U There are other accldents that are scmewhat simllar to this type
yot thnt are almost entirely due to human factors. Thece are the accidents
that occur when due to insufficient familiarity with the wachine, insigni-
3 ficant ocourrances take on the "illusicn" of serious defecte and the pilot
R follows the procedure outlined abore to an aceident. If a pilot does not
S bave complete confidence In his engine (particularly 1f he is a certain
P type of individusl) it ocmetimes bappems thet he will look at the usual
- axhaust: flame or hear the ardinery socund of the engine yet imagine that
something hes gone wrong. The situetion 18 enaiogous to the osoasional
Tegr of the inexperiencoed passenger that arimses cut of a misinterpretetion
of ingignificant phencmena of flying., These acsidents depend upon a
sufficlently thoarough prepsration ¢f the plane to sllow the pllot freedom
from vorry and accwrate knowledge of and objective femiliarity with the
Ylans on the part of the pilot. If these two occnditione were satisfied
tae aceldents due to such illusions could de reduced to e winimm and there
noed be no fear of these unfortumate accidents. Such acsidents eare of
coarse Inoluded in the statintioczl tadles we have presented under mis-
Jdgnents and 1llusione of the pilet.
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) Yot by no weans all of the wsohaniocal defects that lasd to aviation

.. sccidents are due to fanlty design or mamifecture of the plans, First,
when a pilot mekes an error in handling the body or engine the engine
1tself will sometiwes be unable to function properly. In the second place
the mechanical cbetruction wey be clearly due to humen exror In the
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preparation and waintensnse of the plene, .

With regerd to the first of tiese, the pllot's handling of the wmechine,
ths problem rests again in the reletionehip between men and wachins, The
eviator aske, wvhy do they make there plenss so difficult to operate? The
desipgner on the other hand asks the questiion, now why do the pilots have
¢ make such errcrs? Here wo meet the crux of the matter of producing
sirplanes that ere wachines that must bs used end handled by men. Complex
ergines are entirely comparable with scissors in that 1f even the simple
wachines of housshold use are not hanfled properly, they do not work., If
a rapldly opereting engine is wuidenly cut off, the englne 1s upset and
mekes an unmusuel expleding sound, ead if altitude 48 lost very gquiakly
the engine will bescme too ccol, Not only infericr skxills of this kind
are Involved, but if the pilet forgets Lo shut off the cooling system in
& hird 2014 wind the engine will 2130 beccme Goo cool, end if he fargets
to adJust the feed cock the engine vwill atep dus to lsck of fuel. It is
quite s287 to reduce these metters simply to the stupidity and inattentien
of the pilnt, but thset is cnly the more resgon why peychology should de
ccnearned with thew,

Tae structure of &n alrplane has graduslly come to be an exceedingly
coiplex and eleberate thing, Due to the fact that even though a possi~
bility of errer is mrovided each time a new technique is introduced, the °
tecrrique itself provents the performance of a larger numbver af inferior
and 'zuity operetions, air men are able to operate en alrplane of ccansiders-
ble craplexity with only a camparatively small saocunt of tralning. Canelder
e more faniliar exsmple. 3By equipring street cars with sutomatic door
opening devices ihe activities of ‘he car men are somewhat Inoreased, but
if the locr i not closed the car w11l not go forwaxd and the car wan knows
that the cer will not go forward wien the red light indlcetes that a door
ip atlll open. Thns vhen increausel oparaticns becoms necensary 1t is
posalble to construct antomatic deices to Jerfoxm them relisbly, and even
“heugh 1t wer result in wechanical complicetien it provides & simplificatien
o the necessary hmman acte. ' ,

However, oven though vo can recogilze the fact that the mechanization
o? liman activities in flying has been carried cut tc & remarkable extent,
i} has dy ro mecno reached the stege where all humen overeight and errcas
arve Irevented. In otber werde the aots of operating necescery to control
the funstioning of the engine enl the aots of pilot necesasry to gulde
the »lane to the desired destination ere still two discrete systems,
Ad justing the fuel cock is not directed in terme of piloting the plene.
Likewiee opening and cloeing the ventilator doore has no direct relation-
ar1p So piloting. Therefore if the volitional activity asscciated with
Piloting should happen to demand an excese of mentel energy o overocme
an cbstecle that bas arisen, cne wight expect that at this point the
mintal erergy assooiated with ting would be reduced, poesidly resulting
11 cmiseions end oversights. However, the process of wentel activity is
oo ruch efmple thing., Even a simple ect of forgetting such as that to
which I have just referred cammot be satisfaotorily explained by such
reasciing. for oxample many pecple who firmly resolve to post a letter
they have Just vritten on thelir wvay to the affice mctually end up forgetting
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to 8o 80, The implication here is that the forgetting coccure bacauss the
task of going to work over a long pericd of time has rosulted in the
establishment of & smooth pattern of activity that is entirely Adifferent
from that formed by eaying for the first Lime, "Now I mmot etop erd mail
thia letter Af I run acress & mailbox on the way." If a differunt road
from the ususl 18 chodsn in order to mmill the lettor, forgetting ie now
1likely t0 cocur since the customery pattein of going to work is not
satinfied and 8 comneotion can bde foywmed between the two differant patierns
af activity. A similar explanation for tho Inman ocmipoions and oversights
in piloting can be found within ths Daot thet the wmentel task of plioting
is composed of & group of activities that mxe organized into verious
different mental systems.

Thus ve should expect to £ind that vhen a pilot in suddenly tramasferred
to enother type of plans from that with which he hae leng been Temliliszr, the
naw operaticns that are reguired in tho sontrol of the plene would vs feirly
frequently forgotten. It might even be said it is not advliseble to 1ot the
Pilot become too acoustowed to flying a particular type of plens 1f he will
have to De tranaferred to a wmore couplax type later., If a drastically nev
method of piloting 18 involved there 1s no great denger of Fargstbing
vhan the pilot is comsciously attending to the new techniques, btal i S
change is slight the pllot ie apt to slip into hie former Lablt with a
resulting cmission of the newv cperaticii. Thus one should expect ths
omissions and oversights in pilioting to be divided into 2 mmber o tyres
of oparztions, each with n charsctaristic wmderlying tone, and conly thess
vhich conform easily with the individual typo of pliot are apt te b well
performed by him. Those operations that osn be moat relisdly oxscutad
' by an individual confortm most elosely with his own- pertisulsr nertal
orgenization and corvespand most precisely with his present paycheleoiical
nake up. The structure of our plloting sxd treining methods mist bo directed
in this light.,

Noxrt wo have accldonts that {mrrolve human errcrs in rmrepsratlon.

With regard to accidents that are fundementally due to inedeguzta
servize of the plane eince ths natures of preparstory work haz ccan 4o be
largely apecialized, the particular respenslbdility for the avoldent caz be
rether [reoisely allocated. If for oxnuple &= acoldent asculd cooux da-
canses of inadequats fusl sunply, 2 defect can be found within the fuel
lines upon inspection, aul ipvestigntion of the work of the wman vhose
duty 1t was to check the line oan be iaitisted. Beoause there are many
dif'ferent types of preparations work -- we say that "there are meny types”
tut we wean. that the work has becawe Independently cpecialired to 5 certeln
degres -- there are £lso many kinds of preperations orrere weadidble. A
statistical amalysis of the aspects of preperation woek thet ars most
aften found to be faulty and of the relative sucoess of dlfferent prerara-
tions methods is acoordingly of consideradle value, If the frequency of
accldents due to particuler saintenance deficlencies is known, sppropriate
woricing end inspection methods can be deviesed to limit thess exrors. One
is able to evaluate such mothods se the "fool-proot plan” in this wsy,
However, simply bdecause a certain egpect of mreparation i of'ten foud to
be deficient does not nzcascarily mean that escentinlly yeryehologlon:

-
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problems are involved, The difficulty may conceivably lie in the mechanical
part itself,

As T pointed out in coumecticn with the fool-proof method, the difficulty -

of preperations work lies chiefly in the fact that the varicus parts of the
plen differ in the temporal period at the end of which they should be in-
spected. It is generally the case that in those pointe that need inemectlicn
daily there are actually few defects, and comversely those points 1t is not
necessary to check axcept over an intervel of time (that is, the poinis iIn
vhiah there are few defects) are actually the places where we find tha
defects arising.

However, i1f the determinstiom of the respomsibility 1s relatively
eapy, the psychologlcal investigation ¢f the ressons behind feunlty prepera-
tHon 18 correspondingly more difficult. This is due to the fact that
wnlike that of piloting the mental set towards preparstions work mst
sonatantly chenge with the chenges in the work to be dcne and a fixed .
pattern for the performance of the work camnot be established., Then the
quality of the menual skills involved in the work, such as vhather a valve
is closed too tight or not closed onough, does not reedily appear on the
surfacs of the vork. Since such mmmal ekill is not particulerly Iimportant
in preperations work on airplenes, the woet significant errcrs lie in
oxisciona and forgettings within the body of work to be covered. Then
anong theee there are many where the term "forgetting” dces not accurately
apply; some errors lle in the failure to murifest sufficlent power of
cbssrvetion to digcern whether certain parts are defective or seex "to be
about to beccme defective.” Ever in the "fool-proof plarn” the inaspector
has to jJufige vhether specific paris are def'ective o not.

In short, the first essential requirement in order to mrevert accidents
dus to faulty preparetions is to perfoarm the werk alowly, steadily, and
faithfully., These three qualities are far wmore important iao the long run
than that the work be done repidly. Herein lies the fundamental dirfarence
of preperatory vork and the job of piloting which is large’y fixced with
respect tc these attributes. Even though preparetions work is executed
rapidly, the increeced speed alcns Joss not reise ite efficlency. A Job
of 50 minates that i1s done In 40 mirntes hag raised its efficlency only
20%. Moreover with respect to accuracy a jJob of 100 units of work evan
though 1t tock the time of 120 nnits of work atill menifests the efficiency
of 100; yet wvork of an efficiency of 99 uny ot times result In e practical
officiency of zero.

Let us take a concrete example of 8 typicel preparations situatiom,
An operator is inepecting tlm flight oontrol system and finds that a metal
comnecting pin 1g defective. When he attempts to replace it he finda that
at the moment he has nome ca hand in his work kit., He will then probebly
do one of the fellowing:

(1) He will go out in search of the material and without considering
other wvork, will continue hie search until he finds 1t, whereupon he reotwrma

‘to the plane and replaces the demnged pin,
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{2) He walkse arcund and trdes to find the materis), dut since he has
too much other wark left to do he doex not stcy on the way; yet glves
notice of the defect and warks it clearly.

{(3) He allows the alightly defective matarisl to pass, tut does not
forgot to find the meterial later and replace It the next time,

{4) He lets the defect remain, intending to replace it, yet subsequently
forgets to do so,

(5) He leaves his work to lock for the materisl, but on ths way meets
another with vhom he stops and talke for a while sco that he finally fargets
vhat h» was locking for and retwrme to othsr work.

It is mrobably obviocus from which of the situetions above accldents
ars likely to result. Thuo it appsars thet vhether o nct the work will
be dono accurately and felthfully depends chiefly upon the personality,
mental attitude and working hadite of the individual maintenance operator,
If intelligence and common sense are nacessary to perform the tasks of
mraparation work, it 18 just as essential that the woarker be adls to
ferce himself to contimme to work until he has overcoms the obstaclea
that erise in his path, In order to be sble to pexform the techniques
of waintenance work skill as such is not particularly necessary; instead,

a cartain smount of intelligence, wechanicel familiarity, and common senss

of the hangay 18 required tc lesarn the techniques involved. But in arder

for s worker to contime to do good work a conacientious attitude is primarily
edpential, In other wards it appesrs that the necesasry qualificatiome
necasaery to be able to perform a asterectyped and praotical type of work

and thooe necessary for the beat continued perforwance of the wark need not
elwvays be the sawe.

There are atill other hmen elements that Influence the course of
scoidento that we have not considered., For example aviation medicine has
alreoady done much work cn the efforts of the clouding of consciocusnsas dus
t¢ acoeleration and centrifugsl force, and caygen deficiency., Other
feotors might be the unskilled wanipuletion of the controle of the plane
due to any of the various normal flying 1llusions or the voluntary discbedisnce
of orders and regulations., However, I shsll not attempt to tale up these
factors individuelly here; the material presented in ths first and second
chapters of this bock will give an indication as to vhere the chief human
vealnesses lie, Those facsters mst all receive ocomsideration in ths
construotion of adequate aviation gqualifications tests.

. Whan one thoaroughly investigates the scurse of an accldent he is
usually iwpressed with the fact that it was largely by chance that the
acoident actually heppened. Although the same defect is present in the
Plene, the accldent that occurred in the flight is antirely different from
the perfarmence of the plans on the wverm-up test run or at the talke off.
Why d1d the aocidsnt not ocour as soon as the take off wes made? And why
did it take place when it actually d1d? One can do no wore than say that
it ves chanoe. And it 1s chance. It is chance that two systems of cause

LA
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and effect shonld orose at a given instant end giwe rise to an accidamt.
However ane of these aystems, the one by which en obetrustion aress in
the engine, can be anticipated and should be ;revented, Ir this way we
are sble to forestall acoldents. If this first csuse and efifect system
i1s prevented it is matural that the two systems should nct colnoide,

Thus sany of these cause and effect systeme wmet de rigorously sought cut
and precluded, If aviation mechines ars refined to the extemt thut obstruc-
ticns will not ogocur, if landing stripe are entirely froe froam cbiatacles,
and 1f flight regulations are faithfull adhered to, it is safe to assert
and thatmariced reduction in evistion aceidente will result., The lactors
that remain are the Individusl differonces in the voliticmal strvcbhoe.

of ths pllots, the crude nature of our human sense receptors, amd the lack
of rrecision in ocur thinking.
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The exclusion of the hummn alemcat ag 8 seusal factor leading to accldents
mat be sought in three stages: the thoroughness of personnsl selecticn by
adequate qualifications testing; the successful ponotntion of avieticon
training; and su’.t'fioient interest in the work.

Yot even by tho atrictest application of these three ccunter mesasures
== for example, American selectlisn standerds are so high that T0-30% cof
their perecxmel do not quelify -- 1t 15 not possidle to say that zccidents
oan be entirely checked. EKwven though one may be completely confident of
his sbility to finish e meal without dropping e single grain of rice and
then actuslly succeeds in doing eso, it 18 difficult to extent the matter
to szying thet he oan do 1t for a yeer and then several years staelpgh’. s
Most psrscns are quite sure they can perform siwple addition mrotleoms "
correctly ance, but the matter becomes changed whén & thousand ard two I
thousand problems are presanted. Unfortunstely, men's will is not as Zrse e
as he uight 1ike to have 1it, and wvariocus chenges in behavicr cen uriss &
because of these limitations, Even though cne menifest 2 maximm: inbterst E
in vhat he is doing, it cemmot be ssid that he will not lapse in%o brief R
distraction. It 18 indeed true that "men errs vhen he 1s exerting cffort.”

i
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It is probably true that so long me the airplans is an instrusent that o
is used by man, & astate vhere there are no accldents due to human cause o
wili not be achleved. This does not mesn thet there 1s asdsolutely no T
yossibility of reaching euch a state, however great difflculties lie in o
the path of atteining this geal by human mesns., Qualifications testing 4
cannct select men who poritively "will not" cause acclidents; it can only
indicnate the wmen who have susch voliticomal power that they will make a oy
8ilncere effort not to Cause an accldent themselves. Thess wen can at
any time become potentiasl scurces of accidants simply by relaxing this
offart, end sbout thie feotor qualifications testing can do nothing,
Here we Pind the limit of perscniel selecticn and the boundary of treining. o4



-13k -

POSTSCRIFT

AuIromdthisuanuscriptwhichianowafhera year and a half
ready for pudlicaticn, I em etruck with e mmber of dee smotions

. Vhen T first took up my pen it wvas my intention 4o name tha completed
bock Avistion and the Je ge, but since 1t is the hope of the bock shop
that the title of the Foﬁ noat clearly capture the spirit of the vark,
ag the volume grev in size its title wes revised to Avietion Paychology.

In organizing the contents of the book 1t wus my effort tc select material
that dselt rimerily with the peychologisal characteristics of the various
branches of aviation, Yo wore thorough consideraticn of sviation qualifice-
flons teating snd personnel treinting T revised & portion of this book and

edded more detalled materlal within another bocdk, Avietlon Quelifioaticns,

vhich in already in publication, In thess two works my original plan
ksa Teen carried out.

Truly I find it difficult to Justify the fact that 5 perscm should
underteke to write 2 bock vhila engaged in mublic duty. Of course, Wy
rublic service 1s directly related to uvisticn paychclogy, and since this
boock denls with that subjlect, my litermry effcrt is In many aspects a
furthering of wy dally work; yet trying to perform both tasks separetely,
with the steedy change of time and place, ] found extremely difficult
evenn from a psychological point of wiew.

Thig manuscript vas written in the study of my home in Zuchi, 1t wes-
wvritten in my bedroom at the flight schocl vhore I worked and it wes
written on the gtyav mats of strange hoteln. HNo matter vhere I wvas oy
verk vas constantly interrupted to my grezt constermation, and no matter
hew meny times the wamuscript wvas revised I found xyself straying too far
from the point and taking great detours so that the finel product 1s in
Truth very difficoult to read, The sections that most sorely meed attention
ayre those parts of the first chapter dealing with perception and those of
the necond that pertain to the analysis of acts, However since I have
already coms this far, I shell boldly let the work stand as 1t is. Cose-

quantly If any wmeaning 1s gotten from readina this ‘book, 1 sghall be very
Plenased,

Thus many psychologlcal difficultises were experienced In writing this
bock, however the main reeson why I ocontimued the work in spite of these

difficulties has been, as wrote in the preface, because of a sincere Iromiss
to my bother.

My eyelids Twmned at the luster of the decoaraticn of the Supericr
Fourth Order of the Golden Dove, end I was fired with determimation to
canquer these difficultiee, A young esgle wents to fly from cne helight to
aacther, In so far as I am sssociated with aviation psychology, it is in
my position to hnlp wmany young sagles to becoms strong sagles. At this
momont planes are Ilying the sky above the coest of Sagemi. I lost a
brother in thet aky, dut I make his spirit my spirit, andInlnllatrin
to give ptrength to a thousand end to ten thousand eagles,
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If this insignificent writing is able to serve in the leasi this purposse,
i1t will be the nodblest gift of farewell to my drother I am able tc offer and
it will realize my hope that ie even Yeyond hope. .

Even though it comes at the end of the writing, I should lik: to glive
moat cordial thanimfor the good will shown ©ty those wine have esmsisted in
the preperation of this bock., The comeandirg officers of the Alr Farce
Headquarters who bestowed their ready comsent; to Mr. Hieeshl Hesiunichl
vho gave sdvice cancerning perception; to Mr, Furukewa Tesshl whe offered
eriticlem related to ethica; to those essociated with My, Yamaaskl edao
of the Head Flight Office for their many waluable suggestione corceialing
censcrghip; and to Mr. Nlghiyams Kenjl st the pu'hlishars Koyama Ecckatcres,

I sxpress my wmoot &incere spmciation

The Author
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