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LETTER OF TRANSMITTAL : ‘
NATIONAL RESFARCH COURCIL

2101 Constitution Avenuve, Washington, D, C.
Division of Anthropology and Psychology
Committee on Selectlon and Tralning of idrcraft Pilots

Dr. Desn R. Brimhall July }0. 1945

Asst. to Administrator for Ressarch
Civil Aeronautics Administration
Room 53835, Comaerce Building
Washington 25, D. C.

Dear Dr. Brimhall:

Attached 18 & report entitled gta velo men f the
8 F ¥, Pr Rar slong : egearch, by Harold
A. Edgerton and Robert Y. Walker. This report ig aubmitted by the Committee
on Selection and Training of Alrcraft Pilets with the recommendation that it
be included in the meries of technical rsports issued by the Division of
Rkesearch, Civil Aeronautics Administration.

The present report descrlbes the early reseerch which led to the
formulation and preperatlon of a comprehensive and standardized check list of
items descriptive of a pllot's performsnce during flight. This check list,
when uged in conjunction with stendard flightse, has provided & valuable :
source of criterion dats in aviatlon research.

In genaeral, the prineciple of stsndardized observetion in recording
specific items of flight performence hes found wide application in pilot
evaluation. Copies of Ohio Stete Flight Inventory sheete and Manual wers re-
quested in 1943 by the Army Air Forces for tryout on an experimentel busis.
CAA Form ACA-342Z, issued by the Civil Aeronsutics Administretion irn 1943,

" smbodies principles for observing and recording flight performence earlier

uged in the Ohlo State Flight Inventory.

This reﬁbrt does not describe the present form of the Ohio State
Flight Inventory. Part 1I, to bo issued seperately, will trace the develpp-
ment of the Inventory from early versions to its present fora.

Cordially yours,

Morris 8. %iteles, Chairman

Committee on Selection and
Training of Alircraft Pilots

~WSVirm Nationel Research Council
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v
EDITORIAL POREWORD L
. g
Prior to the initiation of research by the Committee on Selection ,{%ﬁ;
and Training of Aircraft Pilots, evaluation of pilet performance was n:g%,
limited largely to the assignment of ratings-or individual msneuvers and i
grades on over-all flight serformence without detailed or controlled ref- e 4

erence to specific aspects of the »erformance. Beglnning in 1939, re-
search at Ohioc State University was directed towards the development of
e reting technigque, including a stendardized procedure for recording end
scoring observations on svecific itema of pilot performance.

Thias research hes led toc the preparation of the Ohio State Flight

Inventory, a comprehensive and standardiged check 1ist of items descrip- L
tive of a pilot!s nerformence cduring flight. Check sheets are available R
for each maneuver twught in the CAA elementary course. Items are grouped, T
whenever paosslble, sccording to the portion of the memeuver being obeervad, : ﬁ;
as for example, entry, turn proper, and recovery in’ turns. W¥When used in -
conjunction with stenderd flighte, the Inventory provides for standardized X3
observation and recording of the deteils of pilot performance during each - %_
maneuver, =
The present form of the .-Ohlo State Flight Inventory is the outcome i
of a aeries of revisions based upon -continucus try-out in.Committes re- - ”éf
search srojects end in the field since 1940. This report constitutes o
Part I of a complete report on the Ohio State Flight Inventory, describ- Q%;
ing early versions unc beslc research upon which the later versions . w1
were developed, Part 1I, to be issued separately, will describe inter- i
mediete forms and the current version of the Ohlo State Flight Inventory i
and the outcomes from the use of the Inventory in Committee research ‘;%g
projects. ,ﬁﬁ
Combined with standard flights, the Ohio State Flight Inventory has JE
served a8 & veluable source of critorion deta in Committee research, It L
hes becone famillar to many CAA flight instructors and inspectors, both }ﬁ?
through its use in field research and through the course on training _ 3
methods given at the Institutes held at the University of Mlmnesota and ‘j@;
at Ohlo State University in 1943.. jg%
"

e

- __!r‘ﬁ_:
Far s

2

Acknowledgment is due to A. B. Thompson, of the Editorial Staff of
the Commjttee on Sslection and Tralning of Aircraft Pilots, for comsider-
, able asslietance in revising and editing the materials of this report.
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Tke development of the Chic H9nis Flight Inventory represents an attempt
to devise a method of eweiuztirg plist pcsrformance wilch would provide a sat-
lafactory measure of fiight ceapetciase and alec perve as a diagnostic device
for the analysim of flight proficleuncy. It9 developmsont involved three besic
stepss {1) construction of demcriptive itera of fiight performance repre~
pentative of various lovels of plloi proficisncy; (2) preparation of stand-
erdiged oheck lists of items for individual mineuvera; and (3) modification
- and refinement based on fisld trial end uss in research projects.

The present form of tho Chio State Flight Inventory is the outcome of
a sorier of vorsions, each dssigned te improve the Inventory on the basis of
findings obtained dvuring expsrlmental upe in the field. Experimentation with
a preliminary form which wme essentially a rating scale with desoriptive
items &t wvaricus polnte on the scale revealed this approach to be unsatiafaa-
tory. Deginning with tho 1940 version, thersfore, the Inventory took the
form of a check liat of items descriptive of wvarious grades of pilot profi-
clancy. Check lists were propared for each maneuver in the standard flights
being used in pilot ewnluation. Ths items for each maneuver were grouped
sccording to function or portions «f the maneuver such as Entry, Turr, and
Recovery in Turns, In addltion, goneral 1teoma referring to coordination, ten-
slon, Judgment; etec., were placed 1u a separate check shest. Check liste
wore preparsd for all maneuvers except Taxling in which the rating scale
mathod ras retainadm

Since the items chacked by the obsarver on the basis of cbservation dur-
ing test flights were merely desceriptive in mature, the evalumtlon of the
porformnoe was & function of the scoring method. Each item for each maneuver
wes assigned a scale velue ranging from 1, exsellent, to 5, very poor, based
on judgmente of experienced pilota., Three scores wers than obtained for each
mneuver: (1) the mean scale wvalue of the items checked for that mansuver
{mean score); (2) a weighted memn score, taking into account the importance
as well as the scale value of tho itemy and {3) a wariability score besed on
the variance about the meon mansuver score of the item wmluss checked for that
LB euver,

As part of the 1940 Chlio State University project the performence of 30
student pilotes wes obgerved during two successive flights each. Inventory
data on these 30 paired seis of cbsorvations wera anmalysed as follows:

1. The frequency with which each item was checked by the 6 ingtructors

involved was dotermined, This tabulation showed that many items were

checked infrequently ard that the majority of the items checked were
those descriptive of superlor flight performance,

2, Low correlations were obtainad bstwean the mumbar of houra of flight
training at the tims of the flight and the thres types of scores ob-
tained from the Iinventory.

3, Correlations botween scores for the first and second flights were
found to be generally low. These correlations osmmot be considersd
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Logabin A0 spelfiaients, 7 ey, Fiai TEST g -pnen pllos vars
plin ity rab?arvmf'mx}atflﬁ‘n.;r o progent ip the “W@e ~Mights.

L Tt ersorralations among toe ThEOe mypee of 50098 ware found %o be
poritive and high partic\_z?.arly neteeen the mesn georen and welghted
i meny SCOT@e.

R S
4

% 5, The problem of geviming an over-Rll flight score s attacked in

£ two waysy (1) first, ny weightlng mneuvers according to their 1=
poriance as judged by a groud of 74 £1ight {natructora and (2) Yy
obtaining rogression wolghts paged on 8 factor analysis of mAnauUver
L ) aptercorralations. Bassuge of tne 1puk of conslstency among the
maneuver importencé ratings YW {iight instrustorsy this approach 10
walghte for compoaite 8COTEE wan pot considered satisfactory. The
factor apalysis of the maneuver jntepcorrelations suggested the
presence of two factors, Regraseion coefficients and gross score
[ neights to ve used iv obtaining an estimte of the first factor poare
o were obtained. .

o ‘):,_:1:
I

w R -
SN

o The 1041 version of the Ohic state Flight Inventory wd essentially 8
pimplification of the previous vyersion, ootaired by waoding out the jtons

B found to be jnfrequently checksd, HManeuver gheats were aaveloped for all
o she maneuvers in the GBT primsry couxed ard data were obtaired on 143 £lights
Y wade by CPT students at three {lying achoole. Analyeis of the invantory data
;,L}‘ ) ?rom these £1ights w8 mde aa follows?

B 1. The data were axsmined, maneuver b¥ maneuver, to determine the vers
2 jance ascribable to ingtruotor, gbserver, gchool, wind velocity,
L ' f18ght numbel’y ard familisrity with nlans. 0f the 31 maneuver

% values of apailon-aquareda, n% were zreater than tha 1% walue for

7 observer, 22 for instructor, 13 for $14ght numbeT, 12 for school,
and only & for wind velooily. !

o gimilar study of a restricted sample sonsisting of ¥he 69 observa~
% tions mde bY the two bea® trained observers suggested that trained
observers would give more homogeneous resultbe.

i 2. A factor applysis of maneuver in‘harcorrelatichs waa pade based on

o the restricted gample of ¢9 obeervations apd 15 of the 31 maneuverse
S In general, the Intercorrelations wero low and poesitive. Thres .
T factors were jdentified: Factor A, with high Joedings for Steep 8'e
apd Shallow g1gy Factor B, with fairly high 1oadings in climbs, left
Climbing Turns, and left Fower Turnay aod Factor C, with fairly h.gh

in ft ing Turn

Factor G, with fairly high joadings in Straight and Level Flight,
Teke-of£3, 160° Approachad, end landinge. Regression woights were
obtalned for ench of the three factors.

5 Tn gepsral, experience witn the 1941 version oonfirmed 4ts velus as &

w0 ugeful irs trunent in messuring f1ight performues and indiocated the advisa-

S pility of continued axpormemtion, especially with respect 1o fyrther 8lw~

SR plification of the form, to improvenents in the meticds of scoring, snd to
the development of traiping pethods in the proper use of the Inventory-
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Ona of the rujop chjeciives of the research program af the National
rosaarch Courell Cuwumitiee on Sslection and Tralning of Alreraft Pilots eince
Lte dneeptlion in 1933 Ham heen the develoment of measurss of success in the
task of piloting 2 plene. 'The ness Tor & sound, prusticel method of evaluate
ing pilot perforuance wzs felt beth by the resesranh investigator and by thé
orofeselonal pilob in thoe tleld. Ths research inveotigator needs en adequate
Foriterion® by wlhich ho csn test {ie efficlency of selaction technigues, trein-
‘ng procedures, tho wsa of new instruments, atc. The flight instructor has to
dacids whother a btudent’s profielency has resched the level where he can solo,
l.8., pilot a plane withoul risklng his own life, The fiight inspector has to
faclde whether & pllot haa reac%- 2 level of proficiency which will warrant a
ticense permitting him to rlsk » pesseongeris life. A good messure of pilot
proficlency ias thue of considernbls practical as wel? as theoretieal impore
tance,

In 2939, when ths irnvestigetions described in ithis report serse initisted,
two methoda of eveluation of pilot parfortance wera in uae in the newly de- o
veloped Oivilian Pilot Treining Program of the Civil Aeronsutics Administration.
(ne, designed for use by flight 1n3truat0vs required ratings in the Student
Pilot Log Book for each meneuver practiced by the student during esch inatruction . -

A

flight. The other, designed for use by the GAA flight inepectors at the time
of the final flight test for licensing purposss, reoquired grades on each maneu-
vor and on the Tlight as & wholes. The log book ratings were on a five-point
scalas "1" for excellenv; "2" for above evarage parformesnca; "3" for aversge
nerformauce; "A" for below averepe performance; and "57 for poor performance.
the flight test ;rades wers on a "per ceni" aystem withk 70 as pasoing.

Early studiez scon revealed thet the ratings ard grades as obtained in the
ordinary field situaticn povssssed nany limitations, 1f they were to be used
a8 oriterion data in reecarch. As mipght be axpected, instructors differed ss to
Fhat waa meent by the terms "excellesnt;® "sverage," "poor " ets, Averags, for
sxample, was variovely interpreted by instructors as: (15 the averege of their -
present ¢roup of atudentsy {2} the uverage performance of all the students they
had trained; {3) the averape performesnce of the student considering his amount
of treining; (4) *he averere pe-formence required to pass the flight test for
reivate licenss. In addition, "fiwed ideas" ap:earsd, auch a9 that nc atudent
could possibly go' betbter than a #3% rsting until he had at lesst 30 hours in
the air. As shown .in ths fellowine distribution of ratings for landinge at the
cad of 5, 10, 15, 200 aal 25 bours, respectively. for the OPT student pilote of
ane flight 1nstruntor§ tke rating Tthad ne longer ¢ifferentiated one perform
anne from another by the end of 15 nours of training,
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_ : Number of Ratings at the end of:
Ratdnge 2.hes. l0brs. 13 bhre. 23 hrs.

l. (Excellent)

2, (Above Average)

3. (Average) 1 6 9 VoLl
Lo (Below Average) 6* 4L¥
. 5. (Poor) 3

® One individual receiving retinga of "4% at 5 and at 10 hours
was dropped before completing 15 hours of f[lying.

#% Two had not, at the time of record, completed 25 hours of
flying.

The limitations of the rating and grading systems in fleld use in the
early period of the CPT program were clearly revealed in a study by H. M.
Johnson and Mary L. Boots,l based on the training records of student pilots
trained at twelve CPT centers ir the syring of 1939, low correlations were

.obtained between instructor's ratings end inspecicr's grades, Inconsistancles

woere found between instructor's commente and the assigned rating, such azs:
"St1ll not satisfied with Landinge" -~ rating of 33 "Landing improved" == rating
of 33 "Landings 0.X. now" =« rating of 3.

Such findings lal to the conclueion that the systems of grading used in
the field mould not yield adequate critericen data for uee in research. The
inadequacies of the syatems seemed to be one possible explenatlon of the fre=-
quant ocourrence of low correlaetions betwsen predictors and such criterie as
instruoctoris final gradea, composito scores from log bhook ratings, finsl f£ilzhi
tent gradas, etc.?

OBJECTIVES OF THE STUDY

The major objective of the Chio State imiversity Projeet, begun in 1949,
was to devslop a method of evaluating pilot performance in which the abova

1-T°hnﬂ°n. B, M., and Boots, M. L. Apalvsis of retings in.the prelimigery
: o CoAA p ) Waphington, D. C.: GC.A.A, Division of

Reaaarch, Report No.'Zl,.Octobar"l943

%Kelly, E. L,, and Johnson, G. F. Apslvels of test deta on 1978-39 C.A.A.
in Studies of Predictors of Achievement in Learning to Fly, TWashington,
D, Cot..C.A.A, I'ivision of Reseerch, Report No. 27, ¥sreh 1944,
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Limiteviona wouid o miai~iasl oo L owidieh would roita gt leasd three important i
ek geldl:LEF - -
]
Pt
1. As a mensuwrs of light zorpalence, to he used az evldemce of progresa gl
in trainirg end as = critsrion for validation of sslection procedures - .
and for eveluatlian of inatruetionel methods, L

2. Ao o dovice for tmining Ingtructors to cbeorve flight performance
mors adequately. ' ;o

' ; o i ]

Fg

i
S
4
iy

3. A5 on instructional device, to enable instructore to make a pood per- " e
fodte inventory of flight performance, to be used in direoting training ;!
and proctice toward those siills' in which the student pdlot was most Ly
deficicont, . "@‘i

In 1ine with this objective the Ohio State Flight.Inventory wea devised, - * .

This invautory, essentlally a stendardized form for recording flight perforn~ RS
ance, woes developed with the follcwing prineiples as guides: R
:"'f"f‘}

1., The items should ba descriptive rat.her than evalua.t.iva. Tha cbaorv&r i
should be required merely to reg ghe . 9.and 23 Ly K
rather than to Judes how wall the pilot is flying 3

v

2. The scoring method should be cobjective. The measure of proficiemey -~ ' 7%
should not be dependsnt upon subjective standerds of performance whish . 1
were veguely defined, subject to individual variation, stc. T

. i
3

3. It should be discriminating throughout the tralsing period. The invenr - iif

tory should reveal differsnces among pilots at the esrly as well as L

the Jater stages of truining and should yleld information as to the ‘1%

14
e

individuel's progress, - L

4o Tt should be applicable for use in the ordinary field situation, It  :°
should not be time=consuming, should yleld information directly usable, ':gw

should recuirs 1little in the way of special training in its use, ete. .f:g

- 5. 1t should yield informatisn of *mlue for instructional es well as crite- »f’

- rion purposes, In particuwlaer, 1%t ahould glve nct only an over=-ell ae
measure of proficiency, but alsc diagnoatic information as to the stu~. =

dent pilotis specific strengths and weskneases, T};
DEVELOPMENT OF THE OHIO STATE FLIGHT INVERTORY ﬂg

' e

g,

The development of the invent:ury involved throe basic etepss (1) the ocon=  -&»
atruction of a check list of Atems descripiive of various lsvels of pilot pere R
formanca; (2) orzenization of the itema on the basis of a atandardized flight R
sbearvetion situation; and (3) modification and refinement btesed on field trial '
nnd uss ln ressarch projects, ]‘-“;E?"
‘ o

The present form of the inveniory is the outcome of & meries of versions, _ ¥
each designed to improve the inventory with respect to one or another of the e

i

o
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priuciples listed above. This report, presented intwo parts, shows how the
inventory developed from ite preliainary form in 1940 % the present version,
describes the ohanges incorporatad into sach versilou, and presents the research
findinge upon which the changes were based.

Part I of thia report 16 a history of the OSFI as originally developed by
the Ohio State University Project. Part II, to be issuad separately, will
- desceribe later versions and their upe in various projects in the research pro=
gran of the Committee on Selection and Training of Airoraft Filots.

In the succeeding seotions of Part I, each of the early versions will bs -
5. desoribed, methods of acoring indicated, and research date and conclusions

B based on experimental tryout will be presented.
£° . . A Preliploery Ferm (Q940)
’ - 1. Desoripvtion. Items deacriptive of flight lperforma:nce were obtained

from current CAA flight instructor's mapuals, from interviews and discussions

e with flight instructors, and through the experiemnce of R. Y. Walker in lsarn=

o ' ing to fly. Descriptions of all grades of performance were obtained by asking
oo such questions as, "Fhat did the student do or fail to do which mede you give

e him a '%4' on Climbe?", "When you judge how well a student doss a Gliding turn,
i what 1s involved?" Statements descriptivs of performance on & glven maneuvor

?ﬁ' were groupsd together to form mansuver sheets, :

4 Maneuver rating shests were constructed for the following mansuverss

J-.. . Texiing, Teke-offs Climbs, Climbing turns, Straight and Level flight, MNedium
‘ turns, glides, (liding turnms, landings. For fileld use thess wery apseabled

. with a desoription and e diagram of the proposed flight patterm,

W :

g ) The genoral form of each mameuver rating sheet wes as follows. The items
ey © deseribing grade 1 (aexcellent flying) were placed et the top of the sheet. HNext
E came the items deecriding pgrade 2 (above-average performance). In the middle of
By oo the sheet cams the grade 3 (average performance) items. These were followed in
= - . order by grade 4 and by grade 5 items.

ot ' [

e .A8 can be pesn in Exhibit 1,4 the rating sheet for the mancuver "Lending,":
W a "grade 1 performance” was "perfoct® vwhile a “grade 5 performance" was charactere
f : ised by items such s&s *leveling offtoo high," "improper rudder control,® “ewing-
ing on the ground," ete, )

&

£ 3The standard flight situstion used with this preliminary form was Standard
Flight A, described in: Viteles, M. 8., and Thompson, A. S.

L L Z0 L d_BRoLlol rachy in the analypls ol BArCra e nf E1108
20 Washington, D. C.: C.A.A, Division of Research, Report No. 15, May 1943.

i : ‘

. 4Since the early versions of the OSFI are not in use et presemt, only

- sample maneuvers'will be presented as exhibits, Tomplete coples of sach of the
N varsions are on file in the office of the National Research Council Committes on
#_s o Selection and Training of Aireraft Pllots and are available for inspection,

The present vereion will be presented in its entirety in Pert II of the report.
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Sample Fage From Uroliminsry Form {2940}

1+
Perfect
l
1-
p.r
No errors in approech or landing
3-point landlng but exceaslve spred
2 No coaching heceassary
2=
it .
Ary one of the errors listed in V to a marked degree or
S1light degree of error in 3 of the headings listed in V
3 Cosching permitted
3=
4+
Szme as V vut inaccuracles to e smaller degree or
Tiree of the errors listed in V
4
4=
5+ Fallure to 'estimate approach correctly., Overshoots or
undershoots
Too steep a glide
5 Loveling off tco high
Leveling ‘off teoo low
Fallure to keep winga level
5= Inpropor rudder control

Failure to keep tail down. Wheel landing
Fallure to maintain conatant glide
Swinging on the ground

LARDIRGS INTO WIND
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pe Yemiiocy Jotm ot onae A Jhe o g Comrws o Flyiig Shcel diwring the

3 . s . F - . 5 A -t -
LA Burduy o0 1MO 0 Za b ostxl o b 1o sz reandard Flight ¢ telce wiskh £ls own
E Lgtmieter md toee cler bl @ ove lncLeeuetar. Badn cotriwier pade sepe
v ¥ - . - . R

e avary ratilngs Lo Soe txo owecas fve L3gt b, bet on e wone fore. Sloes the

’
greny wias grall pe wnlistwal Y oentamt o the date wae axfe, butl Inepecilon
28tz resulie vevenlel tns £ wwdse Mircocstdonz 4o this prollatnary forme

Foorgaaftom

. e vatings weso rot osuiliod oyl dlesrlminating.  The rapgee of
ratiags £or mng ocs wawuter rap vory lindted nnd the sgrzement -

M in e rutinga of o single fairietor for the ‘wo muccessive flights
N wae Lottar tha<e me 7 Lasiruolors belisved two mccessive {1lphts by
= e swudent pilnt sk -wld yeavid:

“\ o : h, The matinge weve 5:111 scing ~ade on an evaluative rethar than a
I decciptive wasis, Ths vesuitn ruggeated thet toe instructora were
£ _ gelocting o value suah 23 Ly A or & for the perticular mansuvar .
P ax’ *hen cheriing hows [%ow< 19 the oosls whick were eonsistant

4§ wivk thin juizrept.

R 1940 Version.

¥ . i Degeriptiop of tha .31 Varslon. Uv the basis of sxperience with the

: proiluirary form, thvee ty-os of chougas waro 1mde:

* . The tems wers slessiflad on the basis of gperaiion cathsr then on
v thel: reting valune, 22 shown in the check stest for "Landing®

b ; . ¥

% (ses Exkibit 2}, instesd of huving el the itoms uescriptive of

groda 1 flying grouved togethar, 81l the llews §n grade 2 grouped

, together, et2., itwms ¢sro rrouped mceording o fyupetien. Thoss -
Sl itew3 referving to "levelinue-off" were put in ons group, those
referring to "staliing” 1w encthar group, ticse asving referenzes to
Tthrottle control” In another, ewe. The observer, flyiny with a st
dent, thus was requested moroly to check thoss jtems dgegrivtive of
the flight yerforrance of the student. The e7zluntion of the per-
formance bhacane & mtier of geering the Inventory.

RV

X [
A

A = - (77
SRR e

a b, An &itempt vas macas to eliminete euch quelifying adjectives ae

; "good,™ "fair,™ ard "poor,” by using more cbiactive dasoriptions

T of the abtitvde ol thz rirplene.

Lo 0. Anotier impirovement was the scpregaticn of itemn refarring to genewrl

. - ’ cooriinstion, tersion, and relszatiorn ontc a separsts phiest. This

;- geparatod tha descrdiption of toe performance of the plane frem In- .

Ve ferences rararding tha coordination and tenslon of the student pilst.

" The varylrg asts of cond!tions Ealel: affect parformunce in Toxling wade 1t

‘o necaggary to roisin a prlra scele for thie meaneuvar., A changs in wind conditions,

pr for ezample, may change an item in Texiing from good to poor or vwice versa, !

& Attention wns called to verious faolors which need %o be considerod {see Exhibit

HEN 3) but for each factor vhe reting wes in +erms of excellent, ahove aversga, aversga,
below average, or wvary poes, '

1,]' . v

w



PXLTIT 2

fazple Prge from 1940 Verslon

L+ ]
o
bata
S

t, Balan D

On :During 1+ On 1t Dmring L

LATEFAL BALANCE % DIRECTION Glide 3 Ho G t b
Conatant () 3 {) () 1 ) s
Not more than 5¢ r, or 1. devlation (13 () () s ] iy
Not more tham 10¢ », or 1, devistion ' s 4) () s ¢ 3 L)
Yore than 10° », or 1. deviation (3 ) 3 () g (Y 6y Em
Contimuous flvctuation of lees than 100 ) () 3 | 't .
Contlrmmous fluctunticn of more then 10° {) () s t () ()} 3 (3 Q) “*%

' 1st 2d st 24 1st 24 ‘lst 24 - e
RVEL OFF - Flight Flight Flight Flight

(Y{)3tarts to level off propar distunce from the groimd

(){)Starte to level off 5 £i. ebove proper distance

(}()Staxrts 3o level off 5 £%. below proper distance

(){)Levels off more than 5 ft, ebeve proper distance

{()()Levels off on the ground

{)()Pushea etick forward %o resume glide within 10 ft, of the ground

1Slow, continucus ection in stalling plers for landing
()Pariocdic spplication of conirols in stalling plone
()Jerky in stalling plane
(}Ha8 stick sll tha way bock just as plane touches ground
( ;Has stick all the way back just -before plane touches ground
5 Slow on getting stick back for landing
Fr"1s to hold stick all the way bsok
()Fails to get stick back for landing
E Holds stick back until plane stops

|
{
(
(
(
%
()()Doee not hold stick back ti1l plane stope

)
)
)
)
)
)
)
3
)

%F-:m - ‘ E
Thres-point larnding . '_:‘fé_'?

() ¥
()(;Stallsplano 3 ft, off ground, "pancakes® s
(){)stalls plene & £+, off the ground : -
(;( Stalls plane 10 ft. off the ground _ Lk
{){)Wheel 1snding o : : DR,
£ E No drifting or skidding on landing oy
(){)Slight drift or skid on landing BTG
{)()Drifts or skids on larding N
. ig Tiecognizes bad landing ' i
{)}{)Pulls out of brd landing and makes recovery S,
{)E Fails to recognigs the meed of pulling out of a bad landing 7 ﬁ%*{.
{)()Fails to pull out of bed landing i
{)()Recognizes the need but faila to pull out of bad landing J '32
lat 28 R

| Flight . T
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EXHIBIT 2 {Contd.)

[AEE {)()Lands on spot
i lands on spot or within 100 £, beyerd
e Landz on spot or within 200 ft, beyond
3 : Overshoots apot landing more than 500 f£t,
ST, Undershkoots spot landing less than 50 ft, ‘
L ){)Overshoots spot by more than 300 ft, .
F } Undershoots spot by more than 50 ft,
o, Overshoots field
T : Undershocts field

% sgiileeps hand on throttle '

g . Fails to keep hend om throttle

P mgh*'xnto aind Wind velocity

:";* Crops Um .

o T ~ Dosn wind :

SR Cuaty air Landing glides entared under

EERS Forcsd lending . glides and so ncted -
Finnl Aporcach

LAMD TGS

EXHIBIT 3

Sample Page from 1240 Version

l-ff Above Below |
Excollent Lverage Average i Averuce Very poor 1!
£ y H : B . 1l i
5 EEEEEPREEEEEMEEEE SR
ft ‘*:_ -? 3 3_ <I1 o:i “"}3 FJ ‘;’9: 03 g;' 3 3 3 il ;?“! e ) w "‘;' "'.'.i
.,w‘{ = > : ~ ) ij +J s et f) e W
T L B E R LR PR LS R R DA E b i
EE R A O 4 I R - OB MO s [ A (S Lc.g bz 10 r;‘S‘_ o |
«¥:  Traffic check ‘ ; ! } |
'—‘.:g’{"_; . - J ------ i*-----| -
¥° 0 Flela " | |
%‘_‘é "i,. - : . ] } i
. Throttle ) Spoed ! ,
Comtrol ) . S i A --
S ) Coord. .- ; !

kl',\l ~ - --—L —r e e - J
i Elevator econtrol ; ! - ]
"l . T ! l
Rudder f ] i 1 | e ;
:J T 1“ { i Lot }
Alleren n ) IR ] } | i
3dd Judmment

T oI



Aating forme of thia *c-;i;;xa Tern developad for 211 mnewverd contained in
Stendard Flights A and C-1.° In a’¢ition, reting forma for Stalla, Slips, and
Spins wers constructed,.® \

2. Method of Tfeoring the 1940 Verplon. Each itom for each maneuver wap
ascigned a gonle wmlue of oxoallenco of parformnce ranging from 1, excsllent,

to 5, very poor, bssed, ag in the euge of the preliminary form, on discussions

with flight insiructors, information from the CAA flight instruotor's manusl, -

abd the exporlence of one of the sirthors in flying. The assigmment of thess
TTvalues wea subjectlve and sonewint arbitrary,

Three mothoda of seoring the check shesto wore developed:

. &, MNothed 11 For each naneuv'er, the score was the nean scale valus
of the itenms checked for that mansuver, This method gave equal
importanca to oseh item,

b. Xathed 21 The second type of score developed for each meneuver
vas onlled a "woighted mesn acore" designed to take into acooumt
the importance as well as the sosle value of the itema, For pur-
poses of thle methed of scoring, the importance of an item was
oonsidored as directly related to its scale walue, thereby g;'vim
greater welght to those iteme representing poor performance,
This wae done by giving items of walue 1 a weight of 1, itemsm of
valus 2 a welght of 2, itema of value 3 a weight of 3, and so on,
and dividing the total by the sum of the unweighted walues, Far
exampls, if for ons mansuver five items were checked, ons with
value 1, one with valus 2; one with value 3, one with value 4,
and one with value 5, the usual mean value tﬁothod 1) would be
3.0. TUsing the imporisnce welghts, the welghtod mean value would

be 3.7.

c. Method 31 A "varisbility acore® was obtained for each maneuver
by computing the wariance about the mean maneuver scors of the
item wvalues checked for the maneaver,

5?:11:.9135, M, 5., and Thn:ﬁpeon, A, 5. Op, cit.

6These, with the mneuvers included in Standard Flights A amd C-1, were
all of those taught in the primery course leadlng to the private lioense,

"Discuseion of the item scale velues with flight instiuctors revesled

" that ons poor item of flight performance may have considerable influsnce in
lowarirz the inastructer's over-sll reting., For example, in landing, a student
my come in with proper glide englsn, proper air speed, stick all the way beck,
wings level, diraction eatlsfactor;;, but may level off ten feet too high,
This one iten == leveling-off ten ‘net teoo high =« would perhaps result in an
over-gll rating of "4" in spite of the faot that in all other rospecte the
landing wae done corrsotly, From zuch evidence it seemed that each item in
the gterdard flight check list shouid be gilven not only a welue indieating
the level of performance, but alec an importance weight aa well,
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3., Lollection of Dats. As part of the 1940 Ohlo State University Project,
the porformence of thirty atudent pilots baing trainsd at three CPT operatione
in the Columbus, Ohio, area wes observad durlng two successive flights sach,
Standard Flight A wes used and s 1940 version of the Ohio State Flight Inventory
£11led out for each flight (Exhibit 2). The student's own inatrue.tor servad as
obgerver for one flight; another instructor for the second.

The procedure yielded thirty paired sets of inventory ratings, represent-
ing the performance of thirty students from three schocls and the cbeervaticn:
of three pairs of instructers., HFach student flew the same plane during both™
flights.

Frequa X ocks, Apperdix ) shows the mumber of *imsa each
of the six instruators ehoekad eech item for each mmneuver, It is apparent;
that the mjgrity of the items checked are those deseripgtive of supsrior fiight
performance,

Many items were not checked at nll, An shown in Table 1, for example,
for Turns in Climbs 23 of the 51 possible items did not receive a check mark
for any of the 60 flights, This mmy have been due to the fact that, at ths
time the flights were mmde, most of the studante were well beyond the Stage A

. meneuvers comprising the stendard f1ight pettern used in the study.

re Rk Pl zh : .' Scorsg. The eorrela-
tions bet.ween mber of flight hcrurs and the moan HCOT'D for eaoh muneuver, the
weighted mean score for each mancuver, and the wariability score fur ezch zan-.
euver are shown in Teble 2. All of thesze correlations ars low, 1t mey be
noted that the correlations with moan scores ard with veipghted mesn acores ars
negative with the axcepticn of Taxling (.25 and .09) and ocordingtion {01 ard
.06).,9 That the corrsistions wers so low may be dues to the fact that most of
the studenta were well beyond the stags for which Standsrd Flight A wes designed,
Another factor which mey account for the low relaticnship betwesn amcunt of
fiight training and inventory scores 1a that the ltems do not messurs judgzment,®
or "anticipation.® TFlight instructors conaider thege factors of particuler im-
portance in the evaluation of students in the later stages of training,

6. g atyea 0 In Tabls 3 ave showrn ths
eorrelatinns betmn tha ratings for each maneuver by the first roter mand those
by the second rater, l.e., first versus sscond flight., Ths corralations for
Bean scoree rangs from -.13 for Medium turns to ,56 for Take-offs while those
for the welghted scoras rangs from -.07 for Medium tuwrns to .50 for Taks~offs.

The first rater-second rater cseofficisnta in Table 3 should not bz inier-
preted as reliabllity coefficlents sirce the palrs of obmervations were made on
seperate performannes and by differant obescrvers. The correlaticn between ths

8The only exception to this is in Taxiing (8 mansuvsr in which the instruce

tor di4 the m mther than orly description) in which nost of dhe re.tingu
wore "averrge.®

9 negative correlailon with mumber of £1ight hours inlleates that thosse
with a greater number of hours (1»9., fapthur along in the Might traindng pro-
gram) anlibited Bodda Udehe pentomaTas frowersnead Iv Lo SRuaiil: . sceans.
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CTERNG IN CLIMS

Entry

Simul taneous application of controls
Successive applicaticn of controls
Uses aileron, no rudder, on eantry
Uses rudder, no ailercn, on entry
Keeps nose up during entry

Noae wanders during entry

Fails to keep nos2 up during entry

Bank

Accurate angle of bank

Bank varles not more than + or = 5°
Bank verles nct morc than 4 or - 1C°
Bank varles more than + or = 10°
Contirnuous fluctuontion of less than 109
Continuous fluctuation of more than 100
No slipping

Slipe .

Banks more than 3¢

Banks lezs than 10°

Iwrn

Agourete rate of turn

Varies rate of turn

Fluctuation in rate of turn
Rides sane ruddor during turn
Ridea opposite rudder during twmn
No pkidding

Skids

¢lizk

Holds accurate rate of climd in twre -
Climba at opt. angle of climb.+ or = 5°
Climbs at opt. angle of climb:'$ or - 10°
Varies angle of climt up to ¢ or - 59

from optimum
Varies engle of climb up to 4 or - 10°
from optimum .

Climbs too steeply for benk and power

Holds off bank with ailerons and usps rudder,
little turn in climb

Crosa~controls, slip counteracted by olimb,
no gain in altitude

Stalls plane

Inatrucior

o
[ S R

w b

I

[ aadll SV B e o
v

pwW
RSN V.

w

vy Im
EXAWE g X

3

5 211 14

e O

E N
) = -4 -t :
Cco o 00 (=] MO‘\* E ONOOH\nt E OOOHOO\HPUE E OOOHF‘\’:t; E
s

W
>
)

wwn o

W

IE%‘E{

LR
?

! ! [ - - o . -
ey O e T N . -

) . i -k Ao R s T -

4 rf - 4E e S ST HE Aot

vin 4 LA - iy I i Eraish, = Pl
AT 2027 d g #

5

7

[l
a7

s
b3
v T Sr -t

w

g
A

i -
- 5

L

Ty

u’J:E#L
R

Saags U YT

T
.
JAER
g
s
Wt
:
£
E
e

-

. "}'L*l."#‘:“l;ﬁi:-'
- sl
oo



TABLE 1 (Contd.)
TURKS IN CLIMBS

Instructoer

Becovery A BCDEF¥ Iotal
Simultaneous application of controls 4 51014 9 1 43
Successive spplicetion of controls 1 3 9 g
Uses aileron, no rudder, on recovery 1 1
Uses rudder, no aileron, on recovery : 0
Keape nose up durlng recovery 0
Nose-wanders during recovaery 1 1
Faills to kesp nose up during recovery 0
Erecision : A BCDEF Total
Recovers from turn “on course® 4 11111 7 1 35
Racovers from turn 5° r. or 10 of "on

course” 2 2 2 117 pYA
Recovers from turn not mora than 109 r,

or 1. of "on course® 2 i1 2 5
Recovers from turm more than 10° r. or 1, L

of "on eourse" 1 i 1- 3
R, and 1. turns equal in precision 0
R. snd 1. turns not equal in precision 0
Tarottle ABCDEFP  Iotal
Throttle control or reduction in climbing

angle for turn 2 2 4 5 13
Coordinates throttle with attitude of plwo 3 21214 6 3 L0
Slow on throttle adjustment to eititude ‘

of pleme 1 1 1 3
Abrupt on throttle control 0
Disregerds throttle l 3 4 8

vedmtedo -
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GORRELATICIE Or TOPAL FLIGHT TILZ LITE iFAN SCORES.
WEIGHTED MEAN SCORES W ARD V.P.J'{IJ;BILITY LUR BACH LANEUVER
{9 o A0

Mann
Yanoyver 82002
Taxiing .25
Tﬂka'Off! = 22
Climbs - 22

Clinmbing turus «=,19
Stralght & Level ~.22

Hodium turne =.09
Glides ~, 09
Gliding turus =~ 00
srndings oL L
Coordinatien 1

COFRELATIORN BEIGREEN RA

Napeuver
Taxiing
Take=offe
Climbs
Climbing turns
Straight and level
ium turns
Glides '
Gliding turns
landings
Coordination

flolghted
Meapn Score

TABLE 3

Yean

oSgore

203
056
017
012
013
=,13
o2
.06
-}
053

Varisbility

.16
.20
226
=31
.31
-16
.03
«29
.01
=01

TINCE OF FINGT £MD SSCOND RATER
FOR PAMEUVERS 107 STANDAND FLIGIT A
(¥ « 30)

Walghted
Mean Soore

<14
«50
oR2
«17
- .28
"'om
=16
227
035
AL
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LR, -
’-’ﬁ%é;:‘ﬂ

L,

Ty

e
v Wb
'5,._:‘_,{:5‘ N

> g BT garAl

i

. o . N

ol L T -
o Ay s AT T PR

- .;,ﬁ:f-‘ R lgﬂ-u et o e

4,
e i

PRI N
ARG gL

vz
r

o g

e

BT

}"

-, ) IR -
:?Hf deg f' :".: g‘* 52'{“ %{:"“"h: 35“}*%-

=3
EE

-
o 4T
g

e

B

IR
-

Do d
SR L



R P T
MR

R I .

s

SV : T

‘ratings of paired observere is thus affected mot cmly by differences betvean

raters but also by differences in the actual performance during the two
f1ights 20

Thers seems to be some relationship between the complaxity of the man-
suver and the magnitmde of the first rater-second rater cocefficient, Exam-
inmation of Appendix 1 shows that for thoase maneuvers having low coefficients
the observers checked a greatet proportion of those itemd characterising
high quality flying, and few of the items repreosenting defects in flying. —
The items for Teke-offs, landings, and Coordination show a much wider ranga
of 1tems checked as well as higher first ratsr-second reter ccofficients.

It seemad of interest to investigante further the correlstions hetween
first and second reter for Mediwm turns, the only meneuver for which a
negative correlation was obtained. Table 4 presents the dlstribution,
means, and standard deviations (comouted from ungrouped dats) of the wean
scores for Medlum twrns for esch of the six instructors, A to F, inclueive.

TABLE 4

4

DISTRIBUTION OF MEAN SCOHES FOR MEDIUM TURNS
ASSIGRED BY THE SIX FLIGET INSTRUCTORS

Instructor
Score A B G D F F
3.2 = 3.3 2
3.0 - 3,1 1l
2.8 - 209 1 2
2.6 - 2.7
2.4 - 2.5
2,2 = 2,3 1
2.0 = 2,1 1 2 i i
1.8 - 1.9 1 2
1.6 - 1,7 2 2 1 1
1.4 - 1-5 2 1 3 3 1
1.2 - 1.3 1 l Zl- 3 2 !
1.0~1,1 2 5 e 3
Nean 1,24 .72 1.52 1.6 1,37 2.29
Standard i )
Devistion o2 .19 .60 A oG .76
! s An attempt to isolate and menarye Ioparately the

variability of the student's performance frem flight to flight is cur-
rently being wade through the unse of motion photcgraphs of the flight ore
formance, Seei Wapner, S5,, Pestinger, 1., and Odbert, H, S. Qonglat mor

ﬁmm;ymh&mi.&mﬂﬁ& Seqrde. Preress |
Report, Januery 15, 1945, (Copy in Soxulittes flies.



When the ratingo of «iX rat.re were covected r¢ the sane mean, the cor-
relation between the menn scores fo. the two flighte becars .05, and when the CE
ratings oS Raters E and F wore onit:od 1l the correlation became .51, Whan
the ratinge of all six raters were squated for varisbility as well as for mesan,

the correlation bocaus .20, &

- 7. Gompers 1 llethods. The intercorrelations among the three i
types of acores are presented for ecch maneuver in Table 5. As night be expec~ i
ted, the mean scorss and the welghted mean scores exhibit high correlation i

" {a 38 to 98), elthowh not identicai resulis. _ iy
-.‘ ‘;AVEI,‘;:

TWith the exception of Taxiing, the correlations of the variatdility scores dﬁg

with the mean meores and with the wighted mean scores are fairly high and

peaitive, dus perhaps partly to the fact that there were limits to the score
. values essipned to the individual items. If the mean score fglls at one ex-
trene or the other of the total poussible renge of wvalues, there can be little

variabllity, If tho mesn soors fulls sonevhiore uour tho niddle of the distrie j;*
bution, it may or noy not Love conendorcble wardability, Slioso prootically oll i
the moar peorss foll in oy the bwiues hald of thdy total peesible rangt, a o E,

positive aorrelation betwoon wvarishllity and nanenver ooores would be eupoctad.

“ABLE 5 j

INTERCORRELATI NS AMONG GSFI SCORYS

(5 = 60)

Meen Scores  Woighted Mean Scores Hean Scores «

ve. V8,

lansyyey Yorishdility Sgores Variabllity Scored Eﬂmmw
Taxiing =420 ~.03 .98 5
Teke~offeg 89 274, 286 o
Climbs .92 94 <96 4
Climbing turns 79 .82 T 9% G
Stratght & level »70 40 90 Tz
¥allum turns N2 .61 .96 Ee)
Glles .73 | <54, 91 R
Gliding turns o83 | <52 88 i
Landings 092 R/ 90 5
Coordinetion - 090 =70 .88 i
nobservers E and F exhibited the greatest dAisagreement, This mey bave bean f

due pertly to the fact that one observer made the flipghts in the same type plane -
as hae used for instruction purposes while the other was observing in a different Vi
type of plane. Another source of discrepsncy may ba the fact that some of the ”
studente of Observers E and F did not receive the same amount of indootrination 3
es to the purpose of the check filghte as did the subjects in the group as a whalae, i

In the csse of two of the student pilote there was definite avidence of "inspact~

oritis.* In one of thesa cases the student's own instructor had no opportunity

to 4intreduce him to the strange instructor. The strange instructor merely ceallad

to tne stwient, "Come on, let's go," with no explanation as tc the purpose, Thess
two caser of ‘netructors E and ¥ stand out 1 practicully all first rateresecound
~gter 2o neriagne s exireme Jeviates trom the ~smeral tremd,

- .
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The low negative correlalion of weriihillty with mean scores for Taxiinc
1s additional evidence of the advisabllil s of separating fuuetlons of desorip.-
tion and evaluatlon, 4m deceribed on pag: 15 the "taxiing" scale was in the
form of ratings rather than desgriptive 1 :..ms.

8. Derivation of Over-all Scoreg. .“<om the polnt of wiow of velidatisn of
aptitude tests or other selootior dovisas; & eingle ovar-sll oriterion measwe
is desirsble, In the case of the OSFI, ths mroblam was to combine the scoree
for the several maneuvers inte an over-all score. The following methods of
obtaining a total score for the flight as a whole were consldered:

a Smmin’.g the manouver scores i obtain a total fiight score.

b. Deriving apgrozgate scoree on wapests of flight performanse., For
example, the ohssrvatlons fo/ entry inbo turn could be treated
together (regardlese of the .::nouver in which they ocourred) to
obtain an agpregate score fo: “sntry into turn."

t. Velghting each of the mansuvs: scores proportionally to its im-
portance &8s jwiged by flipght instruesors or other flight ex-
perts,

d, Velghting each of the maneuv:: acores on the bagls of ite relar’cn-
sldp to the other scores; as <etermived through factor analyeis.
One night asoume that the fl:st faoctor (If sufficlently genera.
would be the best single suvmary of informatior contalned in the
data and that whatever ie cormon teo the various mencuver secres
is the over-all erdterion be'ng sought,

The firat two mothods although the ginplest, were ilscarded since they uro-
vided no adequate control of the welghic.

The third method was inveatigatod ox-arimsntally. It was assuwed that
flight instrustors would be the most sompoient to judge the lmportance of the
several maneuvers relative to fiight competonca. A preliminary renking of 20
mansuvers in the CPT primery flight cours: ws made by five flipght ingtruetows
in the Columbus, Chio, area. Theo average intercorrelation of thelr runlkings
was .31, Renkings wers then obtelned {ron 7. GAL rearsted flight instructors
from various partas of the country. Correinilons of the firet 18 of thece
rankcings with the mean rank (based on the 7/ instructors) sunged from =.47 te
66 with a meen value of .27. Intercorsristions smong the 74 rankings ware
not computed. '

Tabls & dbows the Terdous mepouvers i tha order of thwir mean ranmt impore
tange baned cn the renldugs of all 74 Inatruetorz. The mancuver Stalls obtalned
the highest mean vank (7.96) and thus wes siven a compozite yank of 1. Turno in
Climbs and Glides #ne ranked as the gocont moet inportent maneuver with a wesmn
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INPORTANCE OF BANEUV=RS LISTEL Ih LOG BUOK. PASKb ON RANKINGS BY
74 FLIGHT INSTRUGTOR: RERATED FOR U.2.T 2. '

Camposite Hean 53.D. o®
Mapeuver S ) S Eank Rankdngg
Stallg 1 7.96 5.9*
Tuerns in C1. snd G1. 2 2,14 5.9%
Clizhs and glides 3 9,36 7 e
Straight ard level A 10,68 8.4
Redium turns 5 10,76 To5
Forcad Lend. « take=of? 6 11,68 74
Steep turns. 7 1186 H.1
Coordimmtlon exerclsas 8 . 1191 2.7
Spits G 12.31 7.5
Landiuge inte wind 0 12.99 6.9
Talke=off's inte wind pul 13,27 7.7
3° eilghts 2 14.18 7,5
Forced land, O0° to wind '3 14.26 7.9.
700 power turns W 15.05 6.8%
709 sighta .15 15,18 8.5
Forced lani. - 1800 to wind 16 15,30 8.0
Taxling down wind 17 15,74 8.5
Landings crose wind 18 16,27 8.0
Taxiing cross wind 19 17.04 8.3 |
Taxiing gusty sir 20 17,20 3.3
180% gide apprcach 21 17.47 6,0%
Taxiing into wind a2 17.64 9.1
Slips _ W 17.68 7.1
Rectangular course 23.5 17.68 2.0
Takea=-offa crosu wind 25 18,07 7.6
720° gpiral approach 26 . 19.85 7.5
360° overhead approach 27 19.86 5.2%
Power apprcachas ) 28 24,43 5.6m
Power landinge 29 25.43 5 2%
Dragging areas’ Y 25.97° b T*
Hlen-ganguyer itoms
Aptitude 10,49 12,0
Confidence marouvers 19.32 _ 8.8\'

*Significantly different from chance walus of 8,65
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rank of 3.14.12

The standard deviation about the mean rank for sach maneuver indicates
considerable variabllity of the ranks assisned for each maneuver. These stand-
erd deviations renge from 4.7 to 9.,7. 1If the rankings of maneuvers were mede
on a purely chance basis, the standard devietion would be 8,65, The nine
standard deviations marked in Table 6 with an asterisk are the only ones which
differ significantly from the chance value of 8.65. In these nine cases, the
chances are less than one in & hundred that such a deviation could be pro-
duoed by chanve variation. For the remaining 21 mancuvers, the standard de-
viation aobut the mean rankings could be ccnsidered & chance variation in the
universe where the true standard deviation isg 8.65. Because of the lack of
conplgtency among the ratings of importance, and because other attacks upon
tho problem seemsd more prcmising, this approach to weights for composite
scores was pot wsed.

Too "non-maheuver® items vere included but not oonsidered in t.ha mean
ra.nks Aptitydg obtained approximately the seme rank as
but had the largest stendard deviation, It was ranked eit.her very im-
port.ani". or quite unimportant by most reters. Gonfldence moneuverg is not &
single maneuver, since various mansuvers are used to give the stmiant pillot
confidence in himgelf and the pleno,

In the fourth method of obtaining an ower-all score, the intmorrelatiom
encng the maneuver scores werc considered, Table 7 shows the intercorrolations
among the mapeuvera peored by using the mean value of the items checked for
sach meneuver and Table 8 the intercorrelations using the weighted mean scores.l>
These correlations are based on 60 sots of ratings (two sots of retiangs for eeah

of the 30 students) obtained as deseribed on pege 10.

Examination of Table 7 reveale that of the slx cocefficilents greater than
60, three are due to the intercorrelation among Climbing turme, Strailcht &
Laval Flight, and Climbs, indicating the poseibility of a feotor oommon to theso
thres performances. Tha other three correlations sbove ,60 are correlations of
0liding turns with Climbing turns; with Medium turns, and with Glides,

! o 1t 1p interesting to compare these rankdnes in terms of
"Judged importance® with a later study on the assoclation betwsen ratings om
naneuvers end success or failure in flight training. In the latter stvdy, Tako-
off into wind, Olimbs and Glides, Straight & Level, Gliding epproach, Modium
twns, and S'a and 8's wore found to exhibit consistently high relationship with
a pass~fall eriterlon, Stalls and spins were emorg the group of manocuvers show-
ing mly 10!1 mhuonﬂhipn Sael Virtelea, Mt Sl’ I‘rﬂnzen’ Rl’ and

Drhose mansuver intercorrolations furnieh additional evidence that the first
first rater-sscond rator coefflcisnts in Tablo 3 camwt be considered reliabhililty
cpefficlents. For exarple, the correlation botween Clirbing turne end Clinbs for
the walghted mean scores (Table 8) Js .62, The first rater-second rater coeffl-
olents for Climbe 12 .22 and for Climbing twms is .17 (Teble 3). It rould Le
inpossitle to obtairn & corralation of .02 botwesa tuo variabl:s whsne solli-

bAlitles mero 22 ard 17, wespectlvely. ommept by chancs.
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1% ray bte noted that Texiing corTelstes negatively with each of the other
variablea, RBzcause of the nature of the ratinga for Taxling, such correlations
do not nooesearily indicate that corpetence in Taxling is inverasly rolated to
competonae in other meneuvers. The regative correlsation with other maneuvers
nay bave been dus te the fast that Texling i3 tho only maneuver for which the
observsr ratpd the performapce of tho student as suparlor, above average, aver-
6ga, belew average, or poor, &3 against checking descriptive ltems of perform-
ance for the other maneuvers. '

Table 8 presents the correlations based on the welghted mean scores. These

-sorrelations, in general, are someuhkat eimilar to those of Table 7, but tend to

be lowsr, Only two of tha coefficients are above .60, and three between ,50 and
.60, The faot that they are lower does not necopparily reflect a real differ-
eroe in the relgtionship of competenco in the sevsral mancuvers., It may be due
to the faet that tho welzhting method made those scores whloh were not congis-
Lent with the general trend (for ozample, Raters E and F) even more extreme de=
Tlates, :

9. Fagtor fgelynis of liangy srcorrolationa. To get a better picture
oi' the grouping of rers, a fastor snalysis was made of the welghted mean
scora intorcorrelations in Table &, The centroid fastor loadings without ro-

tetdon, wre shown in Teble 9, The flrst feotor loadings are the more significant.

0f the first festor reslduais, only ono waa groater than two times the standerd
arror of a corrslation coefficlent of gero vhere N z 60, Except for Taxiing, all
firet factor loadingza are positive and of somowhat the same magnitude, The larw
g9st first factor loading 1s 732 for Climbing turns. The second largest 1s for
(liding twrns, .673., Thile these loadings are but 1ittle larger than those for

. other manowwvers, 1t is intoresting to noto that theso meneuvers are considered by

ueny exporienced instructors $o revenl better than other simple mansuvers the

pilotts recognition of the ettitude of tho plane and his abllity to ooorgiimto.u .

Inspeotion of the fasctor plot indicates that the maneuvers fell into two
groups. Group 1, characteriked by positive loamdinge in both factors, indlnded
“eke-off15, HYedium turns, Glides, Gliding turns, Leandings, and Goord.{mtion.
Group 2, with positive first factor loadings and negative second factor loadings
tncluded Climbe, Climbings turns, and Straight & Lewel Flight,

It 1s diffioult to interpret such a classification of maneuvers, With ad-
ctltional observetions it might be femsible to carry sSuch an analysis to more
¢@ofinite conolusions,1l5

Lsinos gentroid first factor lcadings are often considerably changed with
rotation, new factor loadings besed on a 140 rotation were computed. Glid
turns received the highent Factor I loading 686, followed by Medium mmifz »
Landings ,621, and Climbing twrme 611,

15gditorts Note, This early study was purely exploratory and no eonclu~
elone could be drawn, Additional infermation on the interrelationships among
naneuvers is found in: Johnson, H. M., and Boote, M. L. Qp. cit.

A related study, involving a facior analysis of ratings on "aspects of
flight performancs," such as wing oontrol, nose control, maintenance of alti-
tude, ato., suggested the presence of three factors: (1) the over-all im-
presaion of the flight performance as & wholej (2) longitudinel control; and
‘3) coordination of the vontrols. See: Viteles, M. S., and Thompson, A. 3.

i aalyelp of photographic revords of sircraft pllet verforzance. luhi.ngton, 3
D.C.s C.A.A, Divislon of Researoh, Raport No. 31, July 1944, pp. 89-91.

] anAa.
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PACTCE. LOADINGS FOR WiICHTRR SCORES
{Centrecld Factor Toedings)

Tacton Fastor -

Yenguyer | wwien L B
": Ta.x:l.ing =W 36? = 3,054 JIBB
‘q: Take=offs a-za‘(lj‘r elm :1?&
: C1inba 55 =479 704
: Climbing turns A H ~0410 JI02
i Stra:lght & Lavel Flight o652 «,328 055&2
» Medium turns LO24 128 -4,08
T ) Mides 2557 180 2345
(liding twna oOF3 2138 472
Lend 1ngﬂ 0 524 » 476 04-98
Coordination LS8 .161 , 170

- On the assumption that vhatever is common to all the weighted maneuver

_ ~ scores 1s tho best estimate of compotence in flying practice, regression egeffli.-
Y clents and the gross score weights to be used in obtaining an sotimate of tha
t " first factor score were obtained (see Table 10). Thess scores represent Fan-
tor I as obtained by the eentroid factor wmethod without rota*ion. Use of these
welghts produced a .compocite seore which correlated .92 with Fastor I,

; mmgry of the JO40 Ver of tho 0SFI. The 1940 version of the OSFT
L represented a succeasful attempt to ob a standardized form for recordin:
flight performance in dagorintive rather than gynjuatiye torma.

For each meneuver with the exeaption of Taxiing, the inventory provided &
ligt of items desoriptive of pilot periormemos with the observer required merel:

e _ to check whether or not the pilot exhibited those items during a stendard f£1igshi.
S The inventory bad value for diagnostlc az well es eriterion purposes; sinee ia-
WL spection of the item chocks revealed the specific stremgths and faults in ths in~

g dividual’s performance. '

The scoring method was objective in tho sense of ylelding a score based on
i the average seale valus of the chocked items, The seale values themselves wvexe
X ., determined esubjectively, since based upon instructor opinion; but they repre- -
N sented a "consensus® of opinion rather then the judgrent of one person., Of par-
ficular value was the fact that, once determined; the standards of performarce
rerresented by the scale wvaluss did not fiuctwvate as in the eass of the usuel
rating method,

Rescarch with the 1940 version revcaled certain prastleal limitations in
its present form. The inventory was found to be too long, and to contain oo
pany items for convenient use in the fled. Satisfactory f£1lling in of this

L "I’A?.‘-w]:l.:“q‘ e

‘i? . "T
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Torn required eareful treining and o high lovel of motivation in the observer,l?
Heny of the itema were deadwood in *he secnse of boing checked very infrequently.

On tha bagls of imventory data on two flights eash by 30 student pilots,
sorrelations botwesn the firat snd second raters wers found to be low,
Theas correlations ccrnot be considsred ag measurss of the relia ty of the
Anventory data, however, sirce both student pilot varlability and observer vari-
ability were precomt in the two fldghta,

o ‘ Lasbln Ly

PET REGRESSION COLFFICIENIS ATD GROES SCORE o
WEIGHTS FOR TE VARICUS MANEUVRES

st . Grcas
, Rapreselon Score
Haneuge: Caeffiolonts Maighta
Taxiing R 0805 “'2 .198
Take=of "y _ ,1167 ' 1.80
Climbe 21643 1,66
Climbing turns 2643 1.94
Straight & Level
Flight 2176 ' 3.92
Medium turns .1851 2,62
Glides + 1490 - dald
Gliding turne «R019 2,58
LandingF. 50?80 1003
Ccordinstion G989 1.50

The problem of devising an ovar-all score was atitackeds f[irst by weilghting
manauvers according to thelr importance as judged by a grouwp of 74 flight ine
struetors, and scaord, by obiainini regression welghts based on a factor analy-
8is of maneuver lntercorreclations. Nelther method was considered gsatisfactory.

G, Ihe 124) Vepsion of the OSFI.

1. Description, The 1941 version was cesentinlly a simplification of the
previocus version, cbiained by weeding out The iteme found to be infrequently
checked. The 19/1 mancuver sheet for Landing. as shown in Exhibit 4, contained
only 27 items, in contrast with the 46 ltems for Landing in the 1940 version.
In addition tho yYormat wes lmproved by grouping mutually exolusive items and .
the actual size «f the shoot wme reduced from 83'by 14" to 84" by 53",

16gditorts Mote. Ilater amperieancs at Tulano University indicated that the
1940 vercien of the inventory was not sulted for use by the ordinary flight in-
structor. An account of the difficulties experionced in a trial situation is
gim i.n’ Vitelba, M. sn’ md Bac?‘zﬁtm, 0. Al Bl Y Aok U] x Y - g W
peri ormancs abladine BN 2 R=

Report ¥o. 23,
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The nethod was retained of olesalfyling items undexr funglions much as
"throttle™ or plenning,“ exd under gteps in the rapouver such as "level
off," "gtall," ete. In turns, for axample, the iitums were sroupad under
autyy, turn, and recovery. As in the 19/0 versior, sach itom was apsigned
a scale value of 1 ¢ 5 on the basls cof consultation with flight instmtors
and a welghted mean score covtained for eech mancuver.,

Maneuver shects wmere dsveloped for all the maneuvers in the OPT primary
course, ineluding Tarding, Take-offs, Climbs, Climbing turns, Spins, Power
turng; Stalls, Roll fyom laft gliding turn to right gliding twurn, Slips, —
Gliding turnas, 8's, Stralght & Level, Glides, 1807 Approash, Lardinga, Forsed
landings, erd for coordinetion, temsion and judgment,

2. Coljsotion of Doty, During the Spring end Summer c¢f 1941, 143 flisht
cbeervations ware mads, using a stondard £fl1ight which insluded all the maneu-
vers in the primary OPI course., Thoss wers arranged in such sequence that tie
entire fiight could be mada in approximately one hour, The obeervations were
nade on CPT students at thres £1ying sheools.l?

Three fllights were nade wlth sach studsnt, usine the sane flight patiern
for each flight. Flight . was made wilth tho ehie? instrustor of the sheool,
Jjust pricr tc the lant howr or 50 of "polishing off" for the private liconse,
Flights 2 and 3, made within a weck after the studsrt oblaired his private
license, wore flown with Walker end Ceschia’, Thoy were so schoduled that the
student ma.d.e Flight 2 with one obesyver and, immediately upon landing, schanged
to the plane of the otgar observer znd repeatod the i‘lighto Sometimea Ceechiat,
and pometimes walker,18 vns the oheerver for Flight 2.

3, Study of Sovmves of Yarlanse., Since thers were five different obsex
ora, and flights wero mede wder Terying conditlons following training in
dirferent schools apd by different instructors, tho data wore first examined,
Baneuver by maneuver, for possible soursos of varlance which might be aaoribad
to factors other than those which' could be thought of es a funcbion of indi-
vidual dlffersnces among the students, The mejor sources of wariance which
could be isolated in thie study were as follows:

a. Inghrugtor. Due to difforences in instructional methods, person-
elity, and other factors, different instructors obtaln differunt
ropulta in terms of {light oompetence of studenta,

b, QObgerver. Differemt cbesrvers emphasize different factors, note
different items of performamce, react Gifferently to the same
gtudent, They may obtalin different observations of the seme stu-
deont,

17he W1ler Flying School at TPort Golumbus, Columbus, Ohio; the rddwost
Sohool of Aviation at Horton Fleld, Columimz, 0110; and the Anr Arbor Flying
" Servics, Amn Arbor, liohipen,

18R, ¥, Waakm a8 regearch scelstant in the vkio Stats Urdversity Pro-
Jest had obtainsd a f1light lngtructorts licanms, Angelo Csschist, a flight
instrustor at the Millar Flying Seckoeol, Pord Colurbug; Colimbus, Ohlo, was
hired to nexrbintipets du this voosrreh jrelest



Beriation ip Direction

WINIOIT §

Sampie Pape srom 1941 Version

. & Lateral Balsnce
During Glide: Direcilon degrees || or'L

Lat. Fal, degress § or L
During Reil: Directlon__ _ __ degreea R or L
L

Lat. Bul, degrees § or

) e :
) Doea% or {does not kenap hand on throttle

P
Doesg or {doea mot plaen glids path

Does) or {does not conslder othar traffic
Rocognizes) or (faile to recognize drifi
Corrects) or (falls tu correst for drift

1 of £
‘evels off feet too high

Abrupt), (jerky), or {continuous metion on
elevaetors

Complete stall) or («heel lending

Stalls neec the ground), (pancakes), or (more than
3 feat ubeve ground

Recognizes: or (fails to recsognize) poor landing
and {ecrrects),or (fails 4o correct) by
adequet : use of throtile

(1.inding begine at level-off for lsnding)
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o, Sghool. Tho school in which the studont was treined may make ¢
difference. Differcnoes in equipment, generzl attitude, dlasct.
pline, quality of "hangar {lying." eto., may be operative,

d. ¥ind Velooity., Wind velocity at the time of the sheck f{light
may meko a difference, even within tho narrow range of valocliles
under which the check flights were mvade. Wind velocitiy might ba
particulsrly importsnt in those manecuvers nada relative to pcints
or patterns on the ground, ouch as Pylen 8'e, Begtangnlar couvrse,
landinza, and Iake-offg.

0. Flicht Number. In & series of check lighte;, there may be dif-
ficultiss assoolated with the order of the clock fiight., Ners.
ousness may inoreass or decrease from first to second flight.

f. Famlliarity with Plane. Provious experiencs with s plane world
yield information as to 1t particular flighi chsracteristice
and thus might influecnce fiigh® performence. In this study
Flights 2 and 3 were made ir different planes: ona in whick tha
gtudent pilot had had the bulk of his training (designated ae
ths "¢ plane); and oie broughdt to the fleld by the research ine
vestigators (designated ag the "F" plane}. All planes used wers
J=3 Cubs, and all the atudsnis had besn trajring in J-3 Cubas,

Bach student made twe flights in an "N* plare (Flight 1 and ciiher

Flight 2 op Flight 3) and cpe in "' plane.

: In addition to using the ountomsry snalysls of varlance, it was deocldec
to use £.2, a corrala.tion function developed by T. L. Kelley.l”? Table il
showe the valuso of 7.2 for each maneuver in thke siandard flight for each of
ths following buses of olassifiecation: Flight tumber, Instructor, Uhaerver.
Sohool, and Viind Velocity, Of the 31 mareuver wvslues of - 2 26 wero greetsr
than the 1% vuluo far Observer, 22 for Instrustor, 13 for F’lignt Rymbar, 1.2
for Schogl, end only 4 for Wind Veloclty.

Experiense had shown that inaldequatoly trained observers were s sourcs of

conslderable error. I the above slgnificant vardancos ssaribed to Flight
Ihmber, Instruector; Cbserver, elc., markedly deoreaged wien the obsorvaticns
wore nade with better trsined and superviced obaurvers, tha Flisght Inventcry
tecknlque wovld be sghown to be morw valuable, and the cordliticne of its usa
better described. In the light of such & situsblon, it vr.s thonght sdvisebls
to investigate further the problexr of howogenaiiy of obaervations.

Since Walker anrd Ceechist vers the best trainad observers and sinee they
made a)l of the obeervations for Flirhts 2 and 7 and ncaua for Flight 1, it

—— a T ]

19Epsilon squérsd ic deriwed from the index of correiuticn. It ylelds
a value which oan be usbed both for estimntion and for description. I ean be
interpreted in the saus way es the analysis of variawce; and elso ns a cor-
relation coafficient indicating the degree of relationshlp. Sess Kelloy, 7.

abicn peamgs. Froe, Nat. Acad. Sei. Vol. 23, pp. 554
559, The aame infoma ion is alro shown in Table 12 i tems of the F ratic
(ratio of meon sgooxe Dotwssn olagses Yo mean syiuare within olessen),
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TABLL 32

VALUS OF F FOR DITF: 56NT CL EISITTIZATIONS

HBaneuver
Taxting
Take-of'fa
Climba
Turns in Clighe - L
Turns in Climbs - R
Turns in Climbs -~ Both
Spine - L
Spins ~ R
Spins - Both
Power Turns - L.
Power Turns ~ R
Power Turna -~ DBoth
Stall-off
S5tall-on
Rolleg
Slips ~ L
Slips ~ R
Slips - Both
Turne in Qlides ~ L
Turmns ia Glides ~ R

Twmns in Glides - Both

Stoeop 8's

Forced

Straight and Level
Shallow 8's
Glides

I&Jg Ap:roaoh

"Qoordination

Judgment
Flanning

(R w 113
Flight
¥ugber  Ins.puctor Dbservas
11.35 = J-oll 23 02-2
1 997 ' ) 973 6 029
8.85 17.71 C.34
1.94 23,08 3450,
- 2 %ﬁltl- 5 036
Ra24 %4422 5.58
1.66 11,16 "2
e }7 250 4655
1.05 « 210 575
.52 AN Y 3,32
11.94 2419 D47
11,33 7355 1,78
T . _':1 aU? £|- 563
3.38 N o 14,90
- ‘u 11 422 3 370
L ? ,{)0 3 aC'E
- r.1J 7-;1-3 1 181
1.07 13.19 1.65
- PL.67 14,16
- 45,9 24060
- A 25,32
15.81 11.96 18,42
1 21 . 9 530 3 »
5.03 13,26 L7461
8 091 :33 o 2-6 " .?..6 ilG
5,63 15,54 597
5.05 5.27 £.33
4.65 1704 D43
4,88 23 .68 19,70
4093 7,65 7464
2,58 2377 5.13

e f*%

-7

Wil

zchool  Heloriiy

8.76
1.77

- 1.19

6.95
5.59
Y52

8.34
510
3.55
1.32
2,06
1.10
1.48
7435

98
4,93
3.51
7439
590
#.23
2,33
L.72
1.39
2.7

1.1
426
6.39
1.14
1.28

A ——

2.47
350
1,52
2.07
2. ;1

1 fri‘
20
2. i
1.41
1,.*,‘;.2

1 ?’?
A

lm-’
4,:‘3
2.5

Lo 19
Iyu }F’
3.0
43 34]
3.25

1.72

Blanks are negligible values, 1.9., cacg where the mean square £~ error 1s
greate:r than the mean pquare bstwosn claspss.



mas thought thalt perhape their inventory rasulic sould be more homogeaeous.
Further study was therefore made of o restricted sauple comeicting of the 69
observatlons made by thase thw cbaeyvers.

Tables. 13 and 1/ present the values of E,z and F for the 69 observations
nade by these two observers. The results, in generel; showed & decrease in
variance due te the sourees ptudied ard suggested greater homogeneity of
ratings when trained obsarvera are used, The absclute valuss of £2 in Teble
13; for exmmple, were mumerically smaller than those in Table 11 in the cass

,of 18 of ths 31 maneuvers for Flight umber, in 28 of the 31 maneuvers for

Obaerver, in 20 of the 31 mansuvers for School, and in 19 of the 31 maneuvers
for Tind Voloclty.

4a Analvals 02 ] dong. As in the case of
the 1940 Raviaion £0e page 17 intemom]ations AmoNg mANeuver SCOores wWere
obtained so as to Investigate conslatency in performance from maneuver, the
exlstence of "factora" in flight performance, ete, Since the analysis des-
cribed above had rovealed the restricted sample of 69 observations by Walker
and Ceschiat to be more homogeneous the intercorrelaiions were based on these
data. In addition only 15 of the 31 maneuvers wers used.20

Table 15 pregents the lntercorrelations., In gemeral, these correlations

. are low and positive., Only 8 of the correlation coafficients are as hipgh an

+30, the walue reguired for significance at the 1 level with an N of 69,

The correlation of Toke-offs and Climbs &8 ,344 left and right Climbing turns
. correlated .423; right Power turns correlated .316 with Landingsp Shallow 8is -
aorrelated q6'T5 with Steep 8's, 314 with 180° Approach, and .362 with Straight

& Level Flight, lLendings and Straight & Level Flight correlated .302.21

. The correlation matrix; Table 15, wes factored by the Thoratone Centrold .
. method, Table 17 presents both the centrold and the rotated factor loadings

for cach maneuver. The rotated factcrs are of particuisr interest, Factor

A hag Jigh loadings for Steep 8's and Shallow S's, Factor B is characterized

by fairly hiph logdings in Climbe, left Climbing turns, and left Fower turns.

. Pactor C, well defincd; is characterized by fairly hi{ﬁl loadings in such ma.-
~ neuvers a.a Straight {: Level Flight, Take-offs, 180° Approaches snd Landings.

On the baszis of the rotated fectors, it was thought advisable to construot

factor scores for each of the 69 cases po that an item amlysis of the inven-
tory. oould be made for aeach factor.

Two m'ccodm-ee were used to set up factor scores. Ome ut:liized weighted
values of scores of all maneuvers for each factor; the second only selectad

omeneuvers for each factor, The first procedurs ylelded a multiple correlation.
of 366 for Factor Aéﬁ maltiple coxrelation of 794 for Factor B, and a rultie

ple correlation of . for Fastor C.

203clected for inclusion in the succeeding (1942) version of the OSFI.
2For conparison, the intercorrelations for all 143 flights for the same

15mnmwersarashownin‘l‘able].6 InthiaTablel?aoofﬂciantaarauhigh

221‘ compared with 8 in Table 16. Thip differense may be due to the -
f;rea’. hetemgmeity of ths larger sampls.
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TABLE -3
VALUES OF £2 FOR DIFFER: T CLASSTFICATIONS
{Observers Welker and aschist. N = 69)
F‘light Fingd

Tmang - 002}3 3007 9047 - -
Take-uffe 025 058 020 047 010
Clinbs : - 000 58 <204 -
T‘I.‘II'IJ.B in Cl - I-l ' - 0003 - -009 . -
Turne in ¢l « R - - - - -~ -
Turng in Cl - Both - 020 - 023 -
Sping ~ L 015 + 335 o531 ,018 361
Splns - R ‘ - -01«{ - aolp'? - l191
Spins - Both - .02¢ 113 - -
Power Turne ~ L 084 WO - 103 051
Fower Turns - R 056 .04 053 003 -
Power Turns - Both 054 051 061 -
Stall=off - .0.'5?: - - -
Stall"ﬁ‘ﬂ - . - I361 - -
ROJJ.B - .03: 6055 t023 u002
Slips = L - - - 002 -
$1ips - R 005 - 015 .030 -

. Slps -~ Both - - L0 b 042 3L
Turns in Qlides L - JOLE 28 022 - W01
Turns in Glides R - - 059 095 -
B iﬂ Glide'a Both - uOl‘.:-' 9063 00‘64 ao&
Stmp 8'3 hae .021 5017 - nOls
Foreed Landings 008 JO1E L0131 111
Straight and Level - 2020 384 - 0007
Shﬂll“ 8'5 - 00% am .001 ‘_016
Glides - - - . - -
MB - - o031|- ¢018 .,006
180° Approach - - - - -
Coordination 016 - 031 - ‘ -
Juamt 0017 - 0069 - el
Flanning 007 - W052 - -
1% Values of B? ,082 S082 032 105 120

‘Blanks are nepativé values, 1.e., cases where the nean sciuam for ervor is
greater then the msan square tetween clozses.
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Beasyver

Lexling

ITnlko-ofiy

Nidmba

Tumms in 81 ~ L
furns 4 C1 - R
urng in 01 -~ Both
Spina - 4

Zping = &

3ping =« 3oth
Pogor Twatng - L
foger Turns - R
Fuomer Turmns ~ Boan
3tali-aft
Stall-on

Rolla ’

Slips ~ L

slipz - R

slivs - Both
Turne in Glides '
Twrne in Glides
Turnslin Glides Iath
Steep 8's

Forced Landings
Straight and Lew:d
Shalloy 8's
Glides

Landings

180° Approach '
Cvordinetion
Judgmant,

Plenning

Blanks are neglicible veluos, 1.0
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327.%3
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9.52
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FARE)

39.31
L.92

2.1l
1.17
2,97
5,25
5,32

2:14‘

1.7
43.36
12,13

3.38
KAl

£.05
£.,73

A PN LN T O T+
Teo o tod Cesiiaet « 65)

Schiel

2,66
2,67
9,73
1.30

l’:sl
1,61

A9
1,11
3.22

)

1%
13 ¢
2.05
2,47
177
£a 56

2.2
5=26
1.03

1.561
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TABLE 17 .
FACTOR MATRICES* OF FLIGHT DATA BY MANEUVER
‘ FOR STMMER, 1941
el (K = 69) ,
: : ’ Centroid Matrix | Rotated Matrix
Maneuver A B ¢ A B & 2
Texiing 159 - 116 230 =014 =043 300 O T
Take-of £8 426 330 052 -054 315 437 293 '
Y Climbs - . 149 28, =397 ~162 481 054 . 261
A5 Turns in Climbs L - 402 266 =271 -012 522 183 308
o Power turns L 3% 089 =429 ToA32 571 - 000 0343
L Power turns R 354 ~031 035 214 123 259 133
Stall-off 243 =153 R44 259 =100 255 iy Ve
@ Slipa L 144 -(32 -115 103 =017 155 O35
e ‘Turna in Glide L 334 133 040 064 204 292 A31
Tl Steep 8's L 490 574 075 U6 LS 03 575
A Straight & Level 239 334 =47 ~156 065 448 1,229
L Shallow 8's . A3 =659 =290 7 218 <191 .688
A5 Gltdes 340 089 116 106 13 329 A%
W Landings ' 497 044 036 227 260 358 o250
S 180° Approach 47 =029 188 CYh S ' ) 202
T #Decimal points onitted. ' | '
2 * ! On the bagis of ilhe DAL TOZrosuion coelficicuts ovbained in compubting the
o multiple correlations reported above, a smaller mumber of mapeuvers was selec-
= ted to be used in tho astual construction of the factor scores. Thoso maneu-
EEE vers having the highest regression wedphts, regardless of sign, were seluoted
% 7. and ench fmctor predicted by its selected grouwp of mancuvers. _
, Ripght Power turne, Steep 8's, and Shallow S's had the highest regresasion
weighta for Fastor A, Thess threo mancuvers, proporly reveighted, corrolatod
JCRI .843 with the theorsticel Factor A ar compared with .865 mhen all the maneu-
& vera woers used, Climbs, Climbdng turns, left Power twrns, and Shellow 'p
o correlated .766 vith Factor B as ecompared with .794 for all 15 mansuvers, 1:'01'
gfﬂ Factor C, six maneuvers were used: Taks-offs, Climbs, Steep 8's, Shellow 8's,
8o Landings, and 180° Approaches, These correlated (789 with the thooretical
£ Faotor C as compared with .841 for o1l 15 maneuvers. The actual factor scores
A on the basis of the polected maneuvers, showed a high degree of inde-
Vi pendence TiBvs (16, TAG = 02, TRC = +06).
As in the fastor analysis of the 1940 wverslon, the factois were
- oult of interpretation and had 1ittlo practical valune. An item analysis of the
477 . 1941 version was unproductive in that it did mot yield results consistent with
s any g priori meaninge of the roteted faetors, In additien, the imvemiory as &
N #4914 instrunent wes required to provids ceparats meesures for each maneuver,
S ' Feotor soores wore therefove not vensrmendad far npe in the fleld.
22590 Page R2,
L | & ._fs
A ) : i q;;.u' 1“3;‘:':,
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5. Sawesy of A 1S4 Yampton of the QORT. The chlef advantages of the
1941 vawrsion of tho OSFT Eag in tke reéueticon in nunber of items, in further
refinement of thé itemy, ciid in e more convenient forwat for fle

Jesearch with the 1941 wersion geve further evidenoe of the nsed for care-
Ml training in the propsr use of the imventory. Rossarch data showed that,
with woll trained observowvs, flight invsutory scores were little affected by
souress of varlance such as differcnces in Schools, Observers, Flight Number,
Wind Veloclty, or Familiarity with Flene., A factor analysis of DANSUVET 85009

~—"intércorrelaticas yiclded three fastors which, however, had 11ttle practical .

value for field scoring purpoaes, An item anmlysls of the invenbory, deslgned
to find items aescolanted with eoch of the three facto*‘a, gave little useful in-
favmation, ,

In genoeral; the experience with the 19/ version oonfimed its value as a

usefud instrument for neasuring flight performence and indicated the edvisability

of continmad experimentation especlally with rospect to further simplification
of the form and t¢ irprovemant in the mobthod of ecoring. .

CONCLUSICN (F FART I

With the 1941 verslon of the Chio State Flight Inventory, the Ohlo State
Uadveraldy project drew to a formal close, having devised and put to experi-
mantsl test an inventory wvhish. ghowed conclderable promlise as a practlcal tool
for the measurepsnt of £1ight performante from direct obzervation during

fiignt.

Additional improvamento, hovever, rgsulted from subssquent use of the in-
veatory in related projeets in the research program of “the ‘Comittes on Selea-
tion and Training of Alreraft Pilots, Part IT of the report on the Ohio Stats
Flight Inventory, to be lssued separstely, will desoribe theso changes and the
congtruction of thas present.version and its cmrrent applications in fleld ro-

search,
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Ipbyes), Bulancs Duzpdps Holl

. Conztant

Not more than 59 ¥, or 1. deviation
Not more than 10° », or 1, devietion
Not mors thmn 15° =, or 1. deviation
More than 10 r. or I, devietlon
Contirvous finctuation of less than 10°
Contimuous fluchmaiion cf more than 10

Lataral Palguce on Teke-0f€

Consiant .

Hot mera than 52 ». or 1. devistion
Fot more thau 10° 7. or 1, devistion
Fot mora than 15° 2. or 1, devietion
Mors than 109 r, or 1, daviaticn
Gontimucus fluctvation of less than 102
Contimous fluctuation of nore than 10

Dirxestion Tupins Poll
Congtent

" Hot more than 5° r. or 1. devistinon

¥et more ther 10 r, or 1. dsyiction
Not more than 15° ¥. or 1, dsviation
Bore than 10° r. or 1. deviation
Continuowra flucturtlen of Yeas than 10
Contimuous flnctuatjen of more than 10°

(4]

Direction_on Take-CIY

Consgtant

¥ot more than 5° r. or I, devistion
Not mera then 100 z, or 1, devistion
Bot mere then 13° v, or 1, dsviation
More thksa 310° ¥, or 1, deviation
Contirusus flvetietlon of less ti=n 1og
Contimious [Tuctuation »f move than 10

Instructer
ARG 32 B _F
5 2 1% 13 5 4

2 .4 b
101
A B C D E
3 3 12 13 7
2 1 Q0 35 ¢
1 4
AL G B EBE_E
5 3 3 11 12 5
2 1 2 2 6 €
2
i
A B o2 P E_F
2 % B 13 4 3
2 1 5 1 & 7
Il
1
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oh Eg
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lhretile

Smootn amd delilorate throtils aswirol
Full cpsn thretils sfter steviing to roll
Full open throtile to siart roll
Abrupt ou throtils ccontrol

]
Fases vhrotile te wrvising spsad en complation

of italiecoff

ddjusts throttls 4o crulaing opsad teo saon

er o0 Inte oo wompletlon of tele-off

Jsee oniy pard throttle im take~off attespt

iadd

Fases tall %o ophinum nrpgle

Abrupt on ralsing {sll

Fuils to 1ift tall

Tail held hlph, prolengsd run

Tall lowm, teuds ©vo stall cn take-off

dpeed

Lovels off after take-off to gain spaed

Fails to lavel <ff to gnln spead

After gnining sresd essumas optlirm angle
of ¢climb

Sldah -

Aseunes optimum angle of «llmd

Asgumas Tor - 30 opt. angle of ¢lish
Asgumas +ar - 107 apt. angle of olimh
Jilimbs more than 10° gteecer thwin optimus

I

.

Ipaffic
Iafrequent traf:'ic ohanlk
Joea not check traffic

Uasa 511 awailsble field
Doea not use al! avallabla fieldd

Jpstructer
ALk 6. D _E_F
5 5 313 13 6 4

1 1 2 4

3 3

2

1
1
4 P C D E_F
5 7 W 12 5 8
1 4 3

1 1

1 1 1
A B G P B 7
5 4 13 10 & 5

1 1 4 2 3
2 3 2
A . B _C_ B E_T
3 2 13 1% 3 1
1 2 2 B8 4
1 9
L B _C D E_F

B £
L4 6 13 5 1
1 11

Iotel

43
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- ' 3. CLIFES

-

Latezal. Jalance

Conptant

Not wore than 5¢ 1, or 1. devistion
Kot more than 10° r, or 1. deviation
More than 10°% ©, cr 1, deviation
Contimious fluctuetion of lass than 1C9
Contimocus fluctuntlion of more than 107

Directicn

Congtant

Not more tlma 5 =, or 1, deviation

Nob rors than 50° r, or 1. deviation
Mare than 19? r. cr 1, deviation
Continucus fluctuation of less than 10V
Continucus fluctuetion of more than 107

Aggle_of Clinh

Sets plane ir rorenl olimb

Climbs at optimum angle + or « &

Climbe st optimun angle or =10

Climba at optimmnm ungle + or - 10°

Variea anglo of ¢limb up to + or
~5° from optimum

Stalls. ship

Buches orn clind

Varies angle of cliab up to+ or
«10% from optinua

Throttle Contcol

. Smooth and delibainte tiwottlie control

Abrupt on throtile coatrol
DMaragards throttle,

Coordimates throt:ls with attltule of yluwc

Slow on throttle ciivsinvent fto attituls of
plane

AB G D % F
4 1 13 14 5 3
2 5 8

1

1
2 8 13 4 i
12 1 5 7

2

1
A B G D E__F
2 2 13 13 6 2
2 2 1 1 4 4
1 3
1 101

1
AL LB _E X
3 4 012 2 3 3

.2

2 1 3
2 3 5 &
1 ‘13
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. Tuatructor - o
Simultanaous applieation of contro . | 4 311 6 5 43 s
“ucosssive applicition of contrels 2 3 3 6 15 o
‘lses aileron, no rudder, on entry 1 1 5
Uses rudder, no alleron, on entry 1 1 L
laeepe nose up during entry 4]
fose wanders during antry 0 L
.E"a;.l'a to keep noe2 up duriny eniry ) ]
Bagk / , &2 B G R B F Iotal R
Acourate angle of bank 2 11114 6 2 n
Yaak varies not mere than + »r 5 2 2 3 2 4 13 .
fank varies not more than 4. or = 111 1 3 .4 L UE
Fenk varles more than 4 or - 107 1 2 3
Centinuocus fluctustion of las the. 109 0 s
fiontdunous fluctuation of more %ben 109 0 i
iz slipping ' 1 1 L
, ilApa ' 0
\ Benks more than 30° 0 e
~ Banks lsss than 10° o 0 L3F
Accurate rate of turn 5 21114 6 3 A ey
Varles rate of turn 2 5 6 13 f
Fluctuation in rele of turn - 1 1 i
Hides mame rudder during twrn 0 R
Fides opposite ruider during turn | ] 0 e
No ekidding 2 2 E
Bkids 0 —‘L
F
Hclds accurate rata of climb in twm 3 11013 6 3 36 ) Eﬁ
Climbs at opt. angle of olimb- or = 5° 1 4 41 24 16 Kel
Climbs at opt, angle of olimb + or - 10° 1 3 4 8 5
Varies angle of climb up to 4 or - |0 Tk
from optimum 0 %
Varies angle of climb up o + or = :0° gt
fror optimum 0 £
Climbe too steeply for bamk and pover A 0 i
Holde off bank with allerons and uscs rudder, B
little turn 4in climb 0 o
Crosa~controls, slip counteracted by olimb,
no gain in eltitude 0 r e
Stalls plepe 0 A
gk
v - T

et
Faiite oy
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‘ 4. TUANS IN CLIY
Eeroverz

Simaltenecus appliembion of controls
Supcestnive applisation of oontrols
Usss ailercn, no rixides, on recovay
Deez yrudder, no alleron, on recovary
Keeps npas up during recovery

Hose wanders during recovery

Mils to keep nosa up during recovery

Eracisaion

Recovers from thaurn "on courne

Recovers from turn %2 r. or 1. of “on
couraan '

fecovera from turn nol mors then 0% r
or 1, of "on courssg? '

kecovery from turn move than 10° r, or
of Tne gourae” .

R, and 1. turns egnal in precisien

A, and 1. twrneg not exwal in prealsist

Ihrettle

Throttle ccatesl- o 2odueiicn in ~iimb

sngle for turn
Coosrdinatar throiile with sititude of 7
Slow on throttic edw tmant to atiituvd-
of plone
Aurupt on Throtlia consrol
Diarepeias throtsle

~ {Contd.)

Ins tuctor
AR C.EBEELE Ioiza
L 331014 9 1 v 3
1 k! 9 i
1 A
{1
3
1 :
AB S D ETX Iptr
4 121111 7 1 oy
2 2 2 1 % kY
2 - 1 =2 5
i ) E
M

2 X 5 5 i
2 E-TD R VAR R L
oot 1 3
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; 34 2
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5. STRAIGHT AllD LLVEL

lateral Balance . A B .G D E T Total .
Constant 4 3 12 13 7 o
5% geviation 3 31 1 4 10 19 =
Not more than 10° devintion 1 1 A
¥ore than 109 devistion 0 2
Contiruous fluctuation or deviatlon, _ . "
less than 10° _ ; 0 L
Contimious fluctuefion or deviatien, , A
O A

greater than 10

DRirection ' | A_B _C D _EB_F Il g
Constant 2 3 12 1 7 2 otk
59 deviation 1 3 L 9 17 %
Not more than 10° dewiation 0 P!
Yore than 109 deviation . G CUE
Continuous fluctuation or deviation, ant
less than 10° . -
Continuous fluctuation or deviation, g
groater than 10° G .
Adtitade o b B L BLLELE Lued ;s:
N ' r_.'.;::

Cgnstant 1 1 13 11 v 42 €

5° deviation 2 21 3 4 9 21 Ay

_ ' Not more than 10° devia%ion 1 2 3 - .f
Hore than 100 deviation G A
Continuous ﬂ.ucguat.ion or devistion, ‘ LY
less than 10 o0
Continnous fluctuation or deviation, T
greater than 10° J | ¢ g
Prif b8 6.2 B.E Rumi F
Immodiate rocognition snd correction oty

" for drift - : 2 % 6 4 23
Recognizea and coyracts for drift 2 1 4 .6 4 8 (el ¥
Racogniges tul fails to correct for Cxift . i 1 2 2 1 S
- Fzlls to recognize os corvect for &ify ) L e
.k
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Bnerw

CBimnlianecus arplication of comtrols

Sunespeive aprlicalion of condrole
Jses alleron, ro rulder, on enlry
Usap pudder, oo alloren; on eutry

Benk

Avcurate argls of bark o

Fank varles not oers tlan tar « £

Pank vaiea no® nore thoo +or - 10C

Fank varies meca then orm - 1069

Cuntiguoue flocittetion of levs then
10" in band .

Contimunus fluctuation of moirs than
160 in tank

¥o slipping

Slips -

Banka pore than 45°

Banks lars than 10°

Turp

Congtant rats o turn

Varies rats. of turn

Fluctustion in mte of *uen
Rides same ruddar during turn
Ridas opposite rudder during turn
Ko 2liddding ~

Skids

| Altitaudo

Ro loss or galn of altitude

Chapges altitude rot more then 50 ft.
Chanzes altitule rot more than 100 ft,
Changes aliitule cwer 100 ft,

fecoyery -

Simaltareous application of oontrols
Succeasive applisation of controls

‘Uses ailleron, no rudder, on recovery

Uses rudder, no aileron, on recovery

[ 3
Instruster
A B &5 D _E_F
L 3 9 13 9 5
102 1011 4
2 1
A B C D E_F
4 7 1 6 1
1 5 5 2 '3 2
1 1 4
3
1
1
2
1
A_B C D E _F
5 4 12 14 9 2
2 2 7
1
1
3 hid
A B _C D E _F
2 1 30 9 4 2
3 2 4 4 6 2
1 1 )
2
A_B € D _E
5 5 10 14 10 7
3 14
1

Jotid

Fweor BE



VLOWEYTUE TURAS (Chntd )

Preelsion

Recovars from turrn ®on sourse®
Recovers from tarp 5% 7, or 1. of

Ton covroe® '
Recovers from furn not more than

10° v, o 1. of "on course®
Reccyers from turn mors than 10° r.

or 1. of "on couvrse™
R. and 1, turns equsl in precislon
R, exd 1. turns not equal in prenision

A B C D

4
1

Instructor

2

12 13

2

1l

N = e =

14
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iateral Bglince

Congtant

Not rore then 5° r, or 1, devistion
Hot wors thap :° r, or 1, deviation
¥oro than 10° r, or 1. deviatien i
Continuots {luctuation of lees than 10~
Coniinuea Fluctueation of more than 177

m:mm

Gonstant

Hot mors than 5° r, or 1. deviation
Vot more thep 10° ». or 1, deviation
Hore then 1o r, or 1. deviation
Comiiyuovs finctvation of lazs than 1.V

Contimnona {luctiation of more than 1 Y,

Glidag

Comsta te dlsslpats extra apaaﬂ than
mases ncze down to norml giide

Eeses nlonein glids

Sets plorein gllde ‘

Glides ot norumml angle * o - 50

Glides =t norwal angle or - 16° PR

Glides 4% mormal angle + or - 10

Dives on glidss

Burisz on glides

Stsaile

Zhrothle

Smooth erd deliberste thretile contich

Abrupt om throttle zentrol

Clears onglae on glifes ahl salnbhing
proper p.ide ungle '

Clears engize o-n glides :

Falls to clear englue on glides

Dlaresardy throttle

L hEacter

N r M kJ
.{twm..:,u.m N ..,.....{:’ -....E. -~ .;E

RS R D A
'

2 2 I

A E it B L
. i
/U R - |
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1
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i % « AL 54
i 6 1

1 1

b3 1

o4 13
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Simd sanecrs augliantion of aoirela
Suzceraive rppllostion of cortyels
Uzes alleron, nr su'der, on onbyr
Tzep Fuwider, no 'ri"'wo'}ﬂ e eatry
Joen vapdara doxing enbry

Aacurats ayle of bank s

Mark varies wet nore then * or -~ 5

Froed wupdoy polb oore than 2 oo - 109

Conk variazs zeie then ¢ or - 10OF

STonbimmore {ustusiton of lesg then
10° ia teunk

Contimnnas Flactustien af wovs then
1P im peuk

Ho eliaping

- Blipe

Banle mora then "G

Berdke iazs thun 100

Juzn

Gons‘!:unt rate ol turn

arias rate of wurn ,
Fluctaation In r¥ote of turn
Rides same rudisr durimg turw (w'ld)
Eides same ruddey during turn (atrong)
Ridez opposite rudder during tuin {mild)
Rides snposite rudder curing turn (strong)
Fo sxldding -
Skidsg

§liga

Glidees at rerr:l engls

Increnzes glide sngle for turns -
Holde constant rate of glide in turn
Falls to incressc glids angls for iurn
Glldes at norwel angle + or -

Glides at normsl angle + or - 109
(lides too shallcw, mushes or dives
Glides too steap

Verios angle of glide up to + o - 5° from optimam

Inatranger
LI .
6 2 7 13 10 3
3 6
2
1
1
A B ¢ n =
3 2 10 1 5
¥ 3 5 3
i 2
2.
A B C D E ¥
L 4 10 L4, 6 4
3 5 3
2
1 1 1
1
A B _C B _E_F
5 2 12 14 7 4
1 L 1
1 1 3
1 1 1
2

Varien angle ¢f glide up to + or ~ 10° from optimm
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hecovexy

Simltanscus spplication of controls
Sucessuive application of controls
Uges aileron, no rvdder, on recovery
Usss rudcder, no eilsron, on recodory
Kosa cooa not "bob® on rscovsry

Ho30 'boba? up on recovery

Zhrottle
Clears enzine on glidee and mlntalng

propar gllda angls
Clesre angins on glides
Falls to cleir engins

Coordinetes throttle with attitade of iane

Siow on throtils adjustient to attitvds of
plons '

Abrupt: on throttle coniroel

Disragrds throttle

reglaion

Recovars from turn "on courzae®
Recovars from turn 5° r, or 1, of
"on course®
Recovers frem twrn net more then 10°
r. or 1. of "on coursa® -
Reoovars, fron turn mors than 10° r,
cr 1, of ®oa course®
R, and 1, turns squal 1z precision
R. and 1, turne not equal im precision

fastructor
A B_ S D B _F
4 5 5 14 11 5
1 : g
L
i
A B G D R F
1 13
14 4
zZ 5 7 ©
1 2 3
2 2
1
3 3
A B . D _E_T
5 19 1 8
3 1 5
1 i 2
1

N A L
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Leteral Balsuos Durdng Gidde

Conatant

Not more than 5% r, or i, deviavion
Not more t 10¢ r, or =, deviation
Hore than 10 r, or 1. dsviaticn )
Continuous fluctuation of less ilan 10"
Continuous flustvation of more chien 10V

katera) Balapca fupdn Eoll

Constant

Mot more than 32 vy, »» L devw:i.on
Not more they 10° r, or i, deviztion
More than 10° . or 1, doviatict 5
Contimwous fluctuating o les; timn 10
Continuous fluctuation o more tian 10V

Rirection Puxine Glide

Constant

Not more thar 5° r. or 1. deviat on
Not more thar 104 r, »r i, deviation
More than 10% s, or 1, deviaticn
Contimous flvctuation of less than 10°
Contimous flvciuation of moro than 100

Io Wind Durire Foll

Conatant

Rot more than 5% r. or 1, deviziion
Not more than 10° r. or 1, deviazion
¥ore than 10° »., or 1, daviation

Contimious fluctuation of less tazn 103
Gon'l;inmus fluctmation of more tumn 10

o oF-
A__B _C _D_E_F Total
7 3 12 13 5 1 - 7
2 2 2 1 4 10 2 .
2 2

0.

0

0

’

A B G D P Iotald
5 4 1 1 6 2 42
103 3 8 15
1 1.

- 0

G

0_

4 B ¢ D _E_F Iotal
5 5 11 1% & 4 Ad
3 1 5 7 16

1 1

0

0

G.

A B C D E_F lgtal -
5 & 310 1, 6 4 44
4 5 6 15

1 1.

0.
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9. LANDINGS (Pinal Approach) (Contd.)

Level off

Starte to level off proper distance
from the ground

Starts to level off 5 £4. above proper
distance

Starts to level off 5 ft, helow proper
distance

Levels off more than 5 ft, above propsr
distance

Lavels off on the ground

Pushes stick forward to resume glide
within 10 £t, of the ground

stalling

S5low, contimuovs action in stalling

plane for landing
Periodic application of controls in
atalling plana
Jerky in stalling plano
Haa stiecl: 211 the tay task just an
plane touches prowvmd
Has stick all the vay beck just before
plano touskes grouml
Slor on geitinz stiel: bacl for londing
Frilas to hold stiek 2ll the wmavy back
Pealls to get stiek lLeslh Jor ianding
Helde stisk bael wotil plane etops
Nes net hold stie: baeh 111 plane elops

Landing

Threu=-point 1landing

Staliplanc 3 ft. off ground, "pancake:’
Stallsplane 5 f£. »f{ thd ground
Stalle plane 10 £t. off the ground
Wheel lurcding ‘

FNo drifting or ekidding on landiny
Slight drift or skid en landirg

Drifts or skids or landing

Recognlges bad larding

Pulls ocut of bad ! mding and males rooavery

Falls to xsvognize the peed of mulling sut
of & tad Jandimr

Falls to vull out of bhan landing

Reeogniges the mood Mgt feile Lr wnl® 0 s
of tad I=znfine

Anstructop
A B _C D E F
L 5 14 12 7 17
4 3
1
2 1
AB S ¢ E_ F
5 4 11 13 5 4
3 1 1
1
1 102
1 2
3
1 1
A_B. 2 D % _F
5 5 9w 8 4 9
3 1
1
5 5 4
£ 2.
2
2 i
u
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9. TAYGTECS {(Fimal Asovonch) {Centd.)

freclalon

Lands cn spot

Lands ¢n spot or within 100 ft, beyond
Lands on spet or within 200 ft, bayond
Cvarshoots spot landing mors than 500 ft,
Uodershoots spot larding less than 50 £,
Overshoots spot by more thea 200 €%,
Undersheots ampot by more then 50 %,
Cvarshoots fleld

Underskoots field

Ihreitle

Keepe hand on throttls
.Falls ¢to keep hand on throttle

Inetrucior
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Coordinmates controls v presaures,
"Feals" .

Smooth andl ocordinated

Coordinated, not so spooth

Bo coordination

Machenical

Over-contyrole

Jerky

Cross oéuntrals

Iangion

Ralsxed, ard flies plano without belr -
sware of handling controls Mwitic .
thinking of movaments®

Ralaxed, axd obzerves corditicna out-
aide of plone

Tense, cbaerves conditions ovtside ¢.

Ralaxaed, oenters attonticn on plon

Tense

Tenzs, centere all attum*icon on plar

Loeans agminet banks

Freozzs cn controis

Judezent

Blockas aheels or starting sngine
Faila to block wheals on stariing ar
Uass brakss con starting engine

Fails to use brakea on starting enzs:
Carsful -on chacking thyrotiis ard =gi-

Caruleas on checking throttle end sui oh

Cautlious around propeliecr
Careleas around propelles

Asks for haly when texiing in stroaw
' or guely sip
Does ant wek Yoy heliy whon taxiing i

wind or gusty alr

Cautlous of cthbar trer{fic wher taxin
Caralese of ather ireific ghes taxii-
Blird to othir teaffis whon taxiling
Pronpt obasrance »f leld brnffle ¥
Fatie to obeerva field Lraffic nual.e

ctor
Ao G L & _F
3 3 1 7
£ 2 o6 W 2 |
L3 2 6
' 1
2
B . D_F _E
I 3
- ¥ 3 14 1 7
Jlora 1 03 2 1
1
2 1
i
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Judguent fcontiacsd) b B B oE

Usas all avellants Pisle too toy -off 7 3 24013 9 9
Uses two-ihirds of avail Gl= 29 .7 Tor

tike~ols ix %
Usae leas than wwrihlvrs of s izble

Fiald for 1ak--o80f 1
Obeaxweg other L2894y e in @ iz 30035
Locks for othe: #ra7{%e sher 1., bHo air <
Faile to Yook oy wilory traific aon in

the gir
Lande In first “kied of “ieid - 5 0% 12 @
Lende in mlddlc of Jhels 2
Lands in imst " hivd of 5 A
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11. STALIS-ON A STALIS-FY

Entrz

Fulls nose up. alowly and asteadily
Fulls noss up suddenly

Cets nose too high

Fails to stall plone, mushes

Stall

Folds wings levol

Fells to hold wings lewvcl - '
Uzes ruddar only te holf directicn en’ lovel

Uses alleron In atiempt to hold wings ..ovel

PFolda direction

Losas direction

Recognlgzes approach to stall point

Fails tc recognize approach Yo stell iolat, complotaly
stalle plano

T WL

Egcovery

Recovars smoothly

Dives 1n vecovery

Brings plane up slowly end amoothly o vel fiight
Brings plane up suddenly .

- Brings plone up into a second stall

On porer-o.f stall opeps throttle whe:pluiio .etuyas
to level flight

On power-off stall fails to open thret 5ts vhen mans
returns o level flicht

. Rotes Frequency tabulcilons for thi: manetwer woro not obtalnad

since 1t wea not imeluded In tle sbanderd flight used in
the colleetion of data cn the 1940 Veraiom,
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12, §LEFS (Fereuxd)

Entry

Holds constant flight petu whils iowering aing
© Plare turme from Tlight rath loss than 100
Fians turns from flight path nors than 10°
Coordinates rudder with sileron nnd elevatof
Holds nose domn but slightly highar than in glide
Does not gain spoad
Galns speed
Does not stall or mush
" Tends to stell plane

£lips

Eoldz direction censtarnt
Yawz lessz than 10°

Yaws =more than 10°¢
Direction fluctuntes

Holds constant spsed

GCains speod . '
Gains excessive npeed

Becovery

Holds direction constant °
Changesa directlion lsss than 10
Changea direction mors than 100
Balintains constart speed

Irops nose and gainag spoad

Dropa nose and geins exceisive c eed
Pulls nose high and atalls

llote: Froquency tobulations fox this mansuver were mot obtalnod
gince 1% ™8 not inecluded in the standard flight used in
the coliection of data or the 1940 Versicon,
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13, SPIRS

Botry

Dlsaipates speed befcre entering stail

Failas to diszipate soéed before entering stall
Stalls plana slowly and steadily

Stalls plope mudd=nly

Fails to stall plans

Gots nose too high

Recogrizes stalling point.

Fails to recognize stalling pelint.

Applies rudder before stalling plone

Applies rudder after stalling
Applies rudder at stalling point
Holds allerons neutral

Fails to hold ailercns aeutral
Gets stick all the sy back
Blasta engine to enter spin

Spdn

Holds full rudder

Falle to hold fuli rudder

Holds stick all the way back

Fails to hold stick all the way back
Rolds ailerons nesutral

Fails to hold allerons neutml

Recovery

Feutmlirzes rudder )

Falls to neutralize rudder

Baes opposite rudder

Eases gtick to neutral

Puts plene into dive

Recovers et optimm speed

Recovers at 10 K,P.H, above opt:lm:m apeed J SEERTI
Recovers with excaesaslve speed -

Racovers "on cou:rsg

Recovers + or = 10° "on courss®

Recovers +or -~ 20 "an coursa"

Recovars + or - 90° "en coursa™
Recovers more than * or = 90° of "on course®

Hote: Frequovey tebulations for this oeneuv:r woro nol obdalned
sinooc 1% oo not inoluded in the standard flipght used in
the collection of data on the 1940 Verslon,



