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To provide a guide to the airframe manufacturers and their customers in arriving 
at an acceptable transitiori tra.i.ning program for operationa.l personnel. 

This ASR (Aerospace Information Report)~ although designed to be used independ•- 
ently of associated reports if so desired, actually represents but one of wha.t 
tne training committee expects will be a fe.mily of reports relative to programs 
and equipment required to train aerospace vehicle operating and maintenance per- 
sonnel. In this connection the reader is referred to the following ac~ditional 
committee reports dealing with other aspects of the same subject: "Guide for 
Trainir~ Equipment Design"; and~ "Handbook of Trainin~ Media." 

2. ZI~F.PRODUCTION• 

Variations in size and complexity of aircraft~ as well as the somewhat differing 
requirements of operators~ necessitate that any guidelines be of a general natur 
Nonetheless~ the airframe msxiufacturer has an inherent obligation to adequately 
transfer operational l~.owledge and skil.ls to the buyer --- and these can be de- 
fined with fair precision in a qualitative sense. 

Quantitatively~ the extent of such training~ the details encompassed~ and the 
levels of proficiency required may vary rather widely with (1) the nature of the 
buyer's operations~ (2) intended use of the aircraft, (3) the dictates of regu- 

~' latory agencies concerned with aircraft operation and~ (~+) the capabilities of 
the trainees. Nevertheless, it is important that both manufacturers and opera- 

~ tors of aircraf't come to sos~ basic agree~nt as to the nature and extent of the 
manufacturer's training obliga~tion~ if only because this will in turn determi.ne  
the am~unts and kinds of additional training that the operator mus~ undertake 
due to the nature of his operation and~or the re quirements imposed upon him by 
regulatory a~encies. 

The items discussed below constitute a general guide to the manufacturer who is 
interested in maximum and safe utilization of his product through an adequate 
program of customer tra.ining. Maintenance training --- as dist3.nguished from 
the operational type training hexein considered --- is recognized as of equa,l 
importance but will be given the separate treatmsnt it deserves. 

3. GROUND TRAIlVING: 

The tendency to minimize the manufacturer's groun~ training program in favo~ o:~ 
the flight check-out should be avoided. Both are neces~ary; both are impor~ant> 
However, the growing coraplexity of modern aircraft ~-~ coupled with higher spe~d 
greater air tra.ffic density and a correapondin~ emphasis on fli~ht safety a~:u~~~ ~ 
ness --- ~,ke it absolutely necessary that aircra~`t cr•ewmen h.ave a detailed 
knowled~e of all aircra,~`t operational systems~ including noi~t~1 and emer~er~cy 
operation. 	 ,~ 	- ~ , 	. 	 , -_ 
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The old concept that a pilot need know nothing af the inner workir~ s of air- 
cra~'~t systems that can't be adjusted in flight no longer is tenable. In the 
first place, many times something can be done to correct malfunctions in 
fli~ht; often a thorough understanding of the operational systems and their -~ 
interrelationships will enable flight crew members to take an action that may 
avoid an unscheduled landing~ a landin~ accident, or an in-fli~ht emergency. 
Avoidance of costly down-tim~e is a direct benefit of flight item discrepancy 
reports written by crewmen able to make a clear and accurate appra.isal of the 
nature of any difficulty, and its probable cause, because of their thorough 
familiarity with systems operations. 

Another fact that should be borne in mind is that the manufacturer's ground 
school is intended primarily for the aircraft systems instructor~ rather than 
the line crewman. The course is, therefore, designed to teach teachers. 
This fact alone requires that the course be thorou~h~ more thorough cer~ainly 
than the average operator's course~ for those who train the flight crews must 
themselves be fully qualified ior this highly responsible task. ' 

Finally, operational and maintena,nce duties must be segregated~ and this 
makes it highly desirable to differentiate care~.i.11y between the two for 
training purposes. Thus, a ground school program intended for flign.t crew 
instructors should avoid all possible discussion of ma.intenance problems, 
ground troubleshooting and repairs. Ixistead~ trainees having a special need 
for such information should be encoura.ged to attend a ma.intenance course in 
addition to the operations course: 

3.1 Curriculum: For inunedia~e benefit to operational people, the ground school 
course should be confined to those aspects of aircraft systems operation of 
direct interest to them plus, of course, essential information on aircraf`t 	• 
perf'ornia,nce~ use of charts, cruise control~ flight planning, and flight lim- 
itations. Subject treatment should be slanted toward flight crews; ma.inten- 
ance problems~ as such should be avoided. Exceptions will be in some gray 
areas between operation and maintenance; these will be subject to individiza.l 
assessrr~nt and decision. 

All concerned must recognize the relationship between the manufacturer's 
training obligations and those of the operator. Job requirements and FAA 
regulations require that flight crewmen be trained in several areas: High 
altitude indoctrination, including the physiology of high. altitude flying~ 
use of oxygen equipment, high altitude ~~eather~ etc.; jet aircraft perform- 
ance, including a consideration of the aerodynamic aspects of swept-wing 
aircraft; theory of jet engine operation; and aircraft systems operations. 

Of these~ the only ~round trainin.g responsibility that operators norma_11y 
should expect to transfer to the manufacturer --- or which the airframe 
manufacturer should expect to assume --- is that of impartin.g to the opera- 
tor's ground and~or flight instructors a thorough understanding of all air- 
craft systems operation, flight characteristics and performance capabilities.l 
------------------------------------------------------------------------------ 

~Even here there are aspects of certain subjects that normally do not con- 
stitute a part of the airframe manufacturer's ground school curriculum. One 
of these, for example, is alternating current electricity. Since this is a 
subject new to most crew members, tne primary responsibility fbr giving the 
operator's training personnel a basic understandin~ of the theory and prac- • 
tical application of a-c electricity in airplane systems ordinarily would 
devolve upon the opera.tors themselves~ with the manufacturer expected only 	~ 
to cover the a-c system installation as it exists in his particular airplane. 
Generally~ this is likewise true of such areas as power plants. 
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In general, the manufacturer's training obligation is lir~ited to provision 
of instruction which adapts and~or applies generalized theory to content 
related to a specific airplane, en~ine, instrument, and systems confi~ura- 

• 	 tion of a new aircraft. 

Small operators lacking the in-house capability to provide their crews with 
adequate training in some of the basic subjects cited above, probably will 
have to rely in the i'uture, as they often have in the past, on assistance 
from the training departrr~nts or the ma,jor airlines. Or they may~ by making 
separate arx~.ngement, receive sirnilar nelp from airf'rame manufacturers having 
the capability and willingness to provide such training. This entire matter 
of providin.~ crews tirith an adequate ~rounding in the theoretical aspects of 
such subjects as aerod~maraics, alternating current electricity and jet en- 
gine operation - as distin~uished fro~ the application of these concepts 
to specific airplane corr.ponents and systems - is one that should be reviewed 
care~z].ly by the operator. On1y by doing so, and by making realistic pro- 
vision for ~ivin~ his fli~ht crews an adequate background on zahich to base 
the specialized training they will receive from the manufacturer, can the 
operator be assured oi „ettin~; the m2.rimura benefit from i'actory training. 
The raa.nufacturer, in turn, needs to have this assurance that the personnel 
sent hirn for transition training tirill be fully prepared to receive it. 

T~ze manuiacturer's ilight transition trainin~ responsibility to opera,tors 
of' h.is equipm,~nt resolves itself down primarily to providin~ thorough ~round 
and fli~nt training in ~Yie norma.l and e~ergency operation of specific air- 
cra~t Pror~ a functional rather than a maintenance point of view. Normally, 
the followi~ basic sub jects should be covered: airplane general (con- 

• 	sisting of a broad look at aircxaft structure, landin~ gear, design lirr~i.ta- 
ti.ons, load capacity, etc.), power plant (installation), fuel systems, hy- 
draulic system~ pneur~a~;ic system, air conditioning and pressurization sy- 
stem, adverse weather system.s, electrical system, electronics (communication 
and navi~;ation~, instrur~ents, a.utopilot, fli~t controls, er,iergency equip- 
ment, fi-re detection and extin~,~uishing systems, aircraft perforr~aalce, use of 
charts, cruise control anc~ at least some fli~;ht planning. 

3.2 Training Aids: Adequate trainin; equipment is of constantly increasir~ im- 
portance in aircrai't transition pro~rar~s; its desi~n n~rits tn.e same tnorough 
stltdy ~iven the course outline and context. Indeed, to cor~~plexnent one another, 
the te~t and aids should oe developed sizmaltaneously. Ancl since he has a 
prior need ~or and interest in such trainin E; equipr~ent anyway, the manu.f'ac- 
turer can periorm a service oi consicler~,ble value to tne opera.tors as well 
as hi~:self oy r~:ing a detailed analysis of tne types of trainin~ equipment 
best suited for a clear ~,nd oraerly presentation oF tizis aircrait's systems. 

However, both manui'acturer and operator should bear in mi.nd that there is 
inclined to be a fundamental ~.ifierence bet~~reen the l:ind of tra,ining pro~ram 
~iven by the manufactv-rer and that utilized by the operator, and tnis may 
aiiect the clioice of trainin~; aids. 

• 
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