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~as cl osely as possible to those requi rements .

Some of the fi ndings were as follows : —

(1) ,?l~e typical man, both in organizational and field/‘ntatntenance, estimated that he spent about two-thirds

~of his duty time engaged I n aircraft 
- 
rn~ ntenance o rr e  air

( (2) 5rganizat~ó~iãT áñd f1iidiua’triteita1i~ë peri~~ ifl ~ re no
/ appreci ably di ffe rent~ i any of the background characteristi cs 

ex~n1n?d~~~~~ )
L (3) 316 intef ~tion to reenlist In the Army was sIgnificantly more

7 coninon among organizational than among field maintenance
personnel .
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SU)I4ARY AND RECO)E~N]~ TI0NS

H Problem

The objective of this study was to obtain detailed infonnation

concerning the duty activities of Ani y aircraft maintenance personnel.

The data w~uld serve as a basis for cour se modifications which would

relate school training as closely as possible to actual job require ments.

Background

The field of Army aviation baa been expanding rapidly in recent

years , both in number of aircraft in the inventory and in number of man -
-

~ hours devoted to maintenance . The maintenance work-load is expected to

- - 
become progressively greater as a result of both increasing usage and

— 
increasing complexity of the equipnen t being developed. The aircraft are

likely to be flown more and to become larger and more complicated . It is
L therefore essential that the limited time and resources available for the

training of aircraft maintenance personnel be utilized as effectively as

- possible. 
-

[1 
_Method

- 
- 

- [1 A comprehensive field survey- of approximately 2,500 aircraft
- 

- maintenance personnel was conducted. Both organizational .M field main-

- 

- 

- tenance units were visited in COME , USABA.L, USARMJR, USARCABIB, &

- -  USAB~~C. The pr incipal objective of the survey was to dsteraine in
- 

I 
-- detail the requirements of the job in the field so that training courses

I 
might be tailored as closely as possible to those requir ement..

The reader ’s attention is called to the fact that in the d~~aH

~ Li
- - -—-—-  — —— ~ — ~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~~~~~
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analysis, men were classified as organizational or field maintenance

U personnel on the basis of the primary )~ 8 which thcy held rather than the

kind of unit to which they were assigned. It was felt that such a break-

Li down would be most appropriate to the interests of the training schools

since it would yield information on what kin&~ of duties the typical

-
~ graduate of each course actually’ did upon leaving school regardless of

:1 whether he were assigned to the kind of unit for which his training bad

prepared him. In other words, this kind of analysis is based upon the

assumption that since the schools cannot anticipate the assig,~ienta of

1 
their graduates, they should orient their training toward those mai.nten-

Li ance activities which gra duates will most likely be called upon to do

rather than toward those activities which they ‘would be required to do if
- 

the personnel assigneent and work allocation systems functioned perfectly.

{] Since 15% of those men in the semple ‘who held organizational —

maintenance ~~S’s were actually assigned to field ~~~ -i ntenance units, and

U since 23~ of those who held field maintenance !&)S’a were actuall y

1’ assigned to organizational maintenance units, it is not surprising that

the data show considerable overlap in the duty activities of the two

categories of maintenance personnel . This overlap, of course , does ~~~

- 
mean that the m*intenance actions carried out in the two k1nd~ of units

LI (organizational versus field maintenance ) overlapped appreciably.

U Findings

1. The typical man, both in organi zational and field maintenance,

estimated that he spent about two-thirds of his duty time eng~~~d in

- [1 aircraft maintenance or repair.
j  ,

‘
~~~~ 

-

L- - -~ ~,



____________ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ -

___________________ - - - - - — — . - ~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

L vii

- 
t

2. The typical man in organizational maintenance estimated that

— his aircraft related work time was distributed about as follows:

Variou s prescribed inspections (1i2%)
Correcting discrepancies in DD Form 781-2 and _31 (15% )

1! Trouble shooting a malfunctioning component or system (6%)
Other (37%)

3. The typical man in field m~1ntenance estimated that his

- 
aircraft related work time was distributed about as follows:

Performing accessory changes & Tech Order Co,npliances (15%)
Correcting discrepancies in liD Form 781-2 and -3 (214)
Periodic inspections (10%)

- I. 

- Trouble shooting a malfunctioning compcnent or system (9%)
- Other (1i2%)

I Ii- . Organizational and field maintenance personnel were not

- - 
appreciabl y different on any of the backg round characteristics examined.

5. The intention to reenlist in the Axu~y was slg ’ificantly more

common among organizational than azi~ng field maintenance personnel (35%
1~~ vs. 26%) . This is probab ly related to the greater opportunity among

organizational maintenance personnel to hold jobs ‘which carr y flight pay

and/or high enlisted rank.

II 6. With respect to the men who had specialized on each of the nine

aircraft investigated , very few maintenance tasks were done with high

- 

-

~ 
‘
~ frequency by either organizational or field maintenance personnel. The

I : few that were done with high freq uency were in almost every instance of a

- - 

routine, relative ly simple natu re .

7. Almost all tasks listed in the research instruments had been

{ 1 This phrase refers to the corrective actions taken by maintenance
- personnel with resp ect to defects noted by the flight crew before ,

- - 

- 
during, and after flight .

i_ i
- u - - -  - - 
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performed at least occasionally by email percentages of the men.

8. Organizational ma1ntenance personnel were somewhat more active 
- 

-

than field ~~~4 nteflance personnel in carrying out inspections, ground

h*riiil lTtg operations, clerical activities, and tasks involving the air-

fr , oil system, and the electrical system.

9. Field m*1 “tenanee personnel were somewhat more active than

organizational maintenance personnel in tasks involving the ‘I-~~ fng gear,

ignition system, air induction & exhaust system, and controls. All but

- 
nine of the tasks on which the repairmen exceeded the mechanics were

- 
- authorized organizational maintenance responsibilities .

10. Organizational maintenance mechanics were much more active than

one ‘would expect, in the performance of 3rd aM 1~th echelon tasks .
U —

- 

Possible explanations for this overlap in the activities of organizational

and field maintenance personnel are considered on pages 56-59 of the

- 
H 

repo rt .

- i 
- U U. The topic of instruction judged most valuable for maintenance

- I by graduate s of the Aircraft Component Repair Helper course and also by

graduates of the Aircraft Maintenance &itry course was “ Identification

-j - of minor ength~ malfunctions and trouble shooting.” Both groups of men

U also considered as having great value for mainte nance those topics
- concerned with the use of technical information sources.

-
~ Recosmendations

~~~~~~~~~ i 

1 That the detailed field study data be p,rmnined by training
• authorities for the contribution they can make to the establishment of - 1

- Hu
I] - 

-

~~

— -~~~~
- -

~
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1 2
proper training content and relative ~ ‘phasis for this content.

I ~ 2. That Aviation maintenance authoritie s consider the implication s

of the finding that men holding organizational maintenance )~)S’ a were

1. much more active than one would expect in performing tasks officially

regarded as field m~-4ntenance responsibilities. Some of the conditions

which may account for this fact and some of its possible implications are

discussed on page s 56-59.

3. That the topics of instruction in the helper courses which were

L judged by mM ntenance men to be especially valuable or especial ly lacking

in value for maintenance be carefully ex~min~d to insure that they are

being taught in the optimal II~nner and that their continued presence in

I the course is warrante d.

~~E3

- E l  
_ _ _ _

- -~~~: fl
IJ 2. The Ti. S. Azii~r Aviation School has already accomplished certain

changes in course content and subject matter presentation as a
result of interim briefi ngs on RAMP findings.

U

~ II
- —

~

—— —

~
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The Military Problem

U The inilitazy problem to which this research study J.B directed is the

1 growing need for highly skilled aircraft maintenance personnel. That the

Li need is a growing, one is evident from the rate at which A1W aviation is

expanding, and from the increasing complexity of the equipsent being
1

developed. It has been estimated that by 1962 the Ans~y’ a aircraft

L inventory will have increased by 33% over its 1958 level. At the same

time that this inventory increase is tAkl-ng place, the annual number of

man hours devoted to aircraft maintenance is expected to increase by as

p 
much as 90%. This difference between a 33% hardware increase and a 90%
m~lntena~ce ‘workload increase is a result of both increasing usage and

[1 increasing complexity of the equlpeent; the aircraft are being flown more

and they are getting 1azger and more complicated. Ifl addition to these

consideration. is the long recogaized and obvious fact that an in-flight

malfunction due to faulty ~~4ntenance can result in the loss of life as

well as the los, of hundreds of thousand s of dollars worth of equip~~nt.

Thus, it is extremely important to the Are~y to have available a large
- - number of highly skilled special ists in aircraft maintenance and repair.

- 
- 

The Research Problem

The objectiv e of this re search project is to develop mater ials with

1. Pre sentation by represent ative of Office, Chief of Transportation at
-i Training and Instructors Conference for 1958 held at the U. 8. Az’ey

Aviation School, Fort Bucker, Alabema.

-~

: 0  
_ _ _  - - -  - --- ---~ - --• -. - - --- - -- - - ~~ - - -~~~------ -~~~~-— 
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1] which to Improve the tra ining of aircraft “~~1 ntenance personnel.

~ cperience in other ~~mR~~ training research studies has suggested that

as a first step in such a project it would be ueeful to conduct a ccmpre-

beneive field study of the duty activities of aircraft ‘~~f ntenance

personnel. A careful delineation of the requirements of these job. in —

the field should make it possible to tailor the tr*Thing programs very

closely to those requirements. This ‘would, of course, lead to better - -
-

Li trained men who would require less on-the-job tr~ in1ng than is required

by current course graduates. It 10 entirely conceivable that this
1~ -’

approach ‘will also lead to a reduction iii the length of current training
2

U 

courses. Accordingly, a decision was made to conduct an intensive field

- - study of the activities of aircraft m~-fntenance personnel. In this

report , the findings of the field study are presented and their implica-

tions are discussed .
Li

The specific objectives of the field study were :

- [1 (1) lb obtain information concerni ng the background , (aptitudes ,

interests , and experience) of aircraft maintenan ce personnel.

Ii (2) lb obtain information concern ing the freq uency with which

U organizational and field maintenance personnel perform a wide variety of

maintenance job s on each of the nine most numero us aircraft in the Az~~ ’s

invento ry.

(3) To obtai n evaluations from repair personnel of the adequacy of

2. The U. S. Ar~~r Aviation School reduced the length of certain of its
U 

courses prior to completion of the RAMP study. The findings of RAMP
have validate d these previous ly made changes. I -

ii ;— 
-

- 

~~ - -  - - - - - -~ -- -- 
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the training they had received in the entry courses.

(4) To obtain information concerning the frequency of various

- equi~~~nt malfunctions.

The S~~~le
- 

~~~ Data were collected from a large sample (N — 2,i49l) of aircraft

~~lntenance personnel assigned to a wide variety of units in COMJS,
I USABAL, USAI~ AB1B, IS~ ARUJR, and. USARPAC • Table 1 shows the distribution

of personnel contacted by type of unit and by echelon of ~~~~ ntenazice.

Only units having maintenance responsibility for at least five aircraft

were considered for inclusion in the study.
Li Within each comand except COME, s~~~ling was virtually ~~1’ ’etive,

II with over 90% of all relevant units being visited. Within COP.JS, the

number of units was so large that exhaustive sampling was not practical
- I] nor was it necessary. Instead, all CONIS units were grouped into the
- 

U various categories listed in Table 1. and a sample of the units in each

category was made. At each unit visited, information was obtained from

all enlisted personnel present for duty who held an W)S in the general
L~ 3

- area of aircraft maintenance and ‘who were actually working in that area. - 
-

Li ____________

11 3. An additional 278 men completed only one of the research
instruments: the Background Information Form. The vast majori ty of

- - these men had done ~~ work related to aircraft maintenance and were
therefore not required to complete the other forms. A few of these

1 
men had been in their present units only a very short time and vera

- -
- 

- J considered to be unqualified to complete the other forms. None of
- - - 

- 
these 278 men is included in th. data analyses on ithich this report

~~~~~

. ‘ [I is based.



- 
— ~~~~~~~~~~~~~~~~~~~~~~ —,•.: ~~~~~~ 

— 
~~~~~~~~~~~~~ - - ~~~~~~~~ -

— ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ - -~~~-.--- -- - ~~~~ 
-

~ -— -~~~~~~~ ------- - .— —---- — —.~~~ -——- - - - -——5 ,———— .— 
-
~

4

I
, 1.

Distribution of Personnel Contacted by
~ rpe of Unit and Echelon of Maintenance

U

1. Nomber Number of Men Nolding )~ S in:
of _ _ _ _ _ _ _ _

- --- -- ¶I~rpe of Unit Units Organizational Field
Contacted Maintenance Maintenance

1] Organizational Maintenance
Units

— Division Aviation II 394 123
J Companie s

I Miscellaneous Aviation 5 99 16
I] Companies

Medical DetacIm~nt (Hel. 8 44 14
[1 .Arnb. Units) =

Misc . Flight Detachm ents 16 142 29 
- 

-

& Sections

Transportation Companies 13 479 84
and Battalions
(Helicopter)

Field Maintenance Unit s

I ~ Transportation 6 36 165 - 
-

S Detachment. (CU PM)

[I Transportation Companies 10 82 457
-~ (AAM & AAaI)

[‘ Kiacel 1-’~ecus Field 7 87 240
- Maintenance

- - Organizations

- - 

~-j Totals: 76 1363 1128
U

_  -~~~~~~~~~~~~~~~_________
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[ Table 2 describes the )IVS structure in this area at the time the mirvey

was conducted. Although this )~)8 structure has since been nodi.fied some-

what, the RAMP data are analyzed in such a v~y that their usefulness will

not be compromised by these changes.

-
~ Research Instruments 

-

!~ ta were obtained concerning the background characteristics of the

aircraft maintenance personnel, the nature and frequency of their job

activities, and their evaluations of the adequacy of tr~4whig they had

1. received in their entry course. These data were obtained through the use

- 
of the following questio~n~1 res and checklists:

- . The Backg~’ound ~~~9rI~a~ion Form was used to obtain information from

-

~ 
personnel concerning their pre-Ar1ny training and experience, their Az~~

- 
tr~1n4’~g and duty assigneents, on-the -job tr~4nln~, and career plans with

. respect to the Arm’ and to aircraft tv~ intenance. This information was

ji needed. for use in the sample description and in the analysis of mainten-

ance activities. This form was a&~~lntstered to all men in each unit

visited who held an )()6 in the 67 or 68 sezia., regardless of whether
4

they were actually working in their 11)8.

I The Maintenance Activities Check Lists were designed to determine

r (a) the frequency with which each of a larg. variety of specific ~~~~~--~~~~~~~

L tenance tasks had been performed during a three-month period, and (b)

U whether while performing each task, th. man had wal l functioned as a

helper, as an independent repairman, or as a anpsrviaor. A total of

4. cf footnote on pegs 3.

H’
U 
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Table 2

- - 
~4)S Structure in Aircraft Maintenance

Area at Time of Field Study

- 
Organizational Maintenance MOS ‘a:

ii 670.0 Aircraft Maintenance Creisnan

671.1 or .6 * Airplane )Ie~.hni1i c

672.1 or .6 Reconnaissance Helicopter Meehwl c

673.1 or .6 Single Rotor Helicopter Mechanic

674.1 or .6 Tand~n Rotor Helicopter Mech~~4c

1 .
Field Maintenance 14)5’s:

671.2, .3, or .7 Airplane Repairman

672.2, .3, or .7 Reconnaissance Helicopter Repairman

U 673.2, .3, or .7 Single Rotor Helicopter Repairmen

p 
674.2, .3, or .7 Tandem Rotor Helicopter Repairman

680.0 Aircraft Components Repair Helper

681.1 or .2 Aircraft Rogine Repairman

682.1 or .2 Aircraft Carburetor Repairman
- [1 683.1 or .2 Aircraft Power Train Repairman

684.1 or .2 Rotor and Propeller Repairmen

685.1 or .2 Aircraft Electrician

1] 686.1 or .2 Airframe Repairman 
1 -

- - 687.1 or .2 Aircraft ~ rdrmalic Repairman

!~~::~ Li 688.1 or .2 Aircraft Instrument Repairman

5 _ _ • -

i ~‘ The meanin g of the skill digits is explained on the following page.

U



P’~ - - 
S - 

~~~~~~~~~~ ~~~~~~ - 
—

[1 7

{] Note: With reference to all MOS’ s in the 67 series, the skill

digits (the digit livmiediately following the decimal point) have the

following significance .:

- .0 Organizational Maintenance Helper

.1 Organizational Maintenance )4enh*nic

.2 Field Maintenance Repairman

- - .3 Field Maintenance Technical Inspector

Li .6 Or ganizational Maintenance Supervisor

.7 Field Maintenance Repair Supervisor

[1

I

Li

____ —-— 5—--—- — —~~~-- 
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~~~~
- - - , - -

~~~~
- — — -

~~~
--

~~

_

~

-—

~~~~~
-----—--—-



_______________ - -- ---—- ,-~~~~~~~ S ~_~_~~_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .-.——,-—-~~- —-. —-_—— - -_-—— --

(3 8

seven separate Check Lists were employed in the survey but no more than

I
_
I two or three were a%nl ni stered to a~ r one man. One of the seven, The

- 
U Co~~~~ Maintenance Activities Check List (MACL) consisted of 23]- items

Li ( such as “calibrates instruments” and “replaces battery”) which would be

- - 
applicable to az~ type of Army aircraft. An additional ill items were

- applicable only to rotary wing aircraft . The Comuon Check List was

- 
admini stered to all men in each unit who carried a relevant MOB and who

Li indicated having performed at least acme work related to aircraft main~
tenance during the preceding three-month period The six other check

L lists, the Specific Check Lists, (B MACL’ a) each contained items specific

1 to one aircraft or to a pair of related aircraft; namely:

L-l9, L-20 Fixed Wing Reconnaissance and Utility Aircraft

Li L-23 C~mrI*nd Aircraft

U-IA Fixed Wing Tactical Transport Aircraft

H-l3, H-23 Reconnaissance Helicopters

- I R-l9, H-34 Utility and Cargo, Single Rotor Helicopters

H-21 Light Cargo, !E~ndem Rotor Helicopter

Each of these forms was filled out by all men in each unit who indicated

r j  that they had worked primarily on one of these aircraft (or pairs of air-

craft) during the previou s thre e months. Men who had distributed their

U work over a wide variety of aircraft were not required to fill out a

- 
Specific Check List.

7 j In filling out these forms, each man marked appropriate col~~~i to

1 indicate whether, during the pr evious three months, he had performed the

task “never,” “one or two times, ’ “thre. to five tImes,” “six to ten

1] 
—---- ---- -~
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times,” or “more than ten times.” It is apparent that this system for

• determining frequency of task performance relied upon the mans’ memories

which, of course , were not infallible . However, there is no reason to

- - 
- 

- believe that any systematic errors were introduced by this method . Over-

estimates made by some men would tend to be compensated for by under-

estimate s made by others . It i. believed, therefore , that the percentages

- 
of men who checked each response category are reasonably accurate indica-

I tions of the actoal frequency with which each task was performed. It

should also be noted that the Maintenance Activities Recording Form

(which is described below) provided ob3 active data which were consistent

with the Check List f4nM ~~~~ •

- 
The maintenance activities listed in each of the check lists were 

I -

I. derived from the Maintenance A1L,cstion Charts for the particular air-

craft concerned and from discussions with personnel at the U. 8. Arnor

Aviation School . The items on each of the Specific Check Lists, together

with the items on the Oo~~~n Check List, constitute ‘what i. believed to

- 
be an e~hnnetive list of all organizational and field level maintenance

tasks which might ever be required on a particular aircraft type. Fifth

ii echelon tasks were not included on the check lists since, at the time of

the field study, virtually all such work was being performed by civilian

contract personnel.

The School Subj ects Check List was designed to obtain the judgoents

L of field personnel concerni ng the value of each topic of inatniation con-

tam ed in the 670.0 course (Aircraft Maintenance Eatry) taught at ~~~~
Bucker and the 660.0 course (Aircraft Component Repair Eati~ ) taught at

L
Ii

_  -- -~~~~~~~~~
-
~~~~~- -~~~~~ -~~~~- - -~~~~~~ - - - -- -~~~~

— -
~~~~~~~~~~~

- - — -
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1’ Port Eustia. This form was given to all men in each unit who had
5

attended either of these courses. —

1)
- The first section of the form listed all topics of instruction

e 
co~~~n to both course s. The second and third sections, respectively,

listed the topics unique to the 670.0 course and those unique to the

680.0 course . Each subject , of course, answered only those items per-

- 
tam ing to the particular course he bad taken.

I .  With respect to each topic of instruction the subject indicated by

appropriate check marks: (1) how valuable for maintenance he considered — -

that topic to have been and (2) whether he considered the amount of time

allotted to that topic to have been too much, too little, or about right.

The Maintenance Activiti es Recording Form was designed to obtain

I . objective inform ation concerning the nature and frequency of maintenance

tasks performed on each type of aircraft involved in this study. Four

enlisted men, each an experienced aircraft maintenance man, accompanied

the RM4P research teem and systematically observed maintenance activities

being performed at the flight line or in the shop at each unit visited .

I L For each maAntenance task observed, a notation was made on the Mainten-

ance Activity Record ing Form, as to the type of aircraft involved, the
- system and part involved, and the nature of the corrective action.

fl 5. Although the 68o.o course was discontinued some time after the field
U study wa~ initiated, the School Subject s Check List data obtained

from graduates of that course were anal yzed nevertheless since the
training enthor ities at the Transportation School felt that this

U 

information would be of use to them in evaluating their Advanced
• courses.

t~1 i l
L~~~~~~~~~~~~~~~~~ . . -- ~~ •-~~~~~~~~ - -
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These observations were made only in the USAB~1JR phase of the study

since the four enlisted men ‘who made the observations were not available
6

- to RumBRO for the subseq uent phases.
- The Questionnaire for Aircraft Maintenance Officers was deBigned to

-- 

obtain information concerning the operation of maintenance units, amount - 
-

and kind of on-the-job training provided, and officers ’ suggestions for

improving training. One copy of this questionnaire was left with the

maintenance officer of each unit visited with instruction s that it be

filled out and mailed directly to ThimRRO. A total of ~6 completed forms

were received and processed. -:

— Methods of Data Analysis

- 
- Worldwide Samples

- 

Although the job activ ities of aircraft maintenance personnel may

vary as a functi on of the theater to which they are assigned, the train-

~ 

-~ ing schools cannot ant icipate the assigmnents of their graduates and must
- 

~
- therefore prepare them to work in any type of aircraft unit in any -

~

[j theater . For this reason, the field study data were not analyzed

separately by theater . Data obtained with each of the research instru-

U ments were analyzed on a wor ld-wide basis.

-- Since the ~~~~~~~ in all theaters- except CONUS was virtually

exhaustive wherea s the CONUS sampling was much less extensive, It was
—------- —-----

--

-- 6. These men were assigned to the Work Measurement Branch, Training -:
-- Literature Department, the Transportation School, Fort Bustle.

- - 

- 

- - Their services were made available to HumRRO for a limited period
of time. 

- - - ~~~~- - -  .~~~~~~~~~ - ——- -~~~~ ~~~~- -~~~~~~- - -~~~~~~~~~~~~~~~ —~~~~~~~~~~~ - -~~~~~~~~~~~~~~~ -~~ ~~~~---- _ _ _
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j U necessa ry to weight the C~OMJS data before incorporating them within the

worldwide sample.

--~ Accordingly, weights were applied to the CONUS data , separately for

each kind of unit, in such a way that the Influence of these data upon

the worldwide population findings would be approximately equivalent to

what it would have been had. the sampling in COMJ S been exhaustive . The

number of men actually contacted in the worldwide population was 21491.

After weighting the C0M~ data , the projected worldwide N is- 3975.

Throughout the remainder of this report , ‘whenever an indication is

given of the number of subjects who supplied data for a certain table or —

who had a certain background characteristic , the number given is the pro-

jected number, which tak es Into account the weighting previous ly applied

to CONUS data.

Organizational Maintenance vs. Field Maintenance Personn4

The two principal consumers of the RA)~ field study findin gs are the

U. S. Army Aviation School, Fort Bucker, Alabama (concerned with the

training of organizational maintenance personnel) and the U. S. Army

- Transportation School, Fort Bust le, Virginia, (concerned with the train-
-
- lug of field maintenance personnel) . It is therefore appropriate that

data be presented separately for organizational maintenance )VS’ a and
r -

f field mainte nance W)S’ s. It would not be sufficient merely to separate

- - the men on the basis of whether their unit has an organization s], or a

Ii field maintenance re sponsibility because of the fact that both kinds of

- : 
- units contain both categories of !()S. (This fact is evident in Thble 1.)

- - About 80% of the men In each ~ )S category are assigned to units at the

U

- - _ _ _  - - - -~~~~~ -— -- -~~~~~~~~~~~~~~~~~ - - - - ~~~~~~~~~--~~~~~~~ - --
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appropriate echelon of maintenance. In Chapter 2, concerned with back-

I 
ground characteristics of the men, separate descri ptions are given for

these two categories of men. Finer breakdowns of the background data

were considered unnecessary.
- - Breakdown of the Data by Aircra ft - -

In the analyses of the Maintenance Activities Check List data ,

repo rted in Chapters 3 and 11, data are grouped accordi ng to the type of

aircraft on which the subject reporte d that he had prIncipally worked.

-. 
- 

The vast majority of the men indicated that they had worked principally

on one particular aircraft type. Scmie indicated that they had divided

their time fairly evenly between two related aircraft such as L-l9 and —

L-20, R-13 and H-23, or H-19 and R_311 . Such men are referred to as

Li “Arals.” The Conm~n Maintenance Activities Check List data of such men

were treated twice, I • e., these men were regarded as members of two

different aircraft groups.

An example may clarify the way in Which Dials were handled in the

- 
data iinelysis. A man who had divided hi. time fairly evenly between L.-l9

and L-20 aircraft would be called an L-19, L-20 Dial. Be would have sub-

• ii mitted a single C~~~on MACL ‘which would be processed twice, once as a
- 

L. part of the L-19 data and once as a pert of the L-20 data. B. would also

have sutinltted a single Specific MACL booklet covering the ‘~~4ntenan ce

- , 

activities specific to each of these aircraft. In this booklet he ‘would

-
~ 

- have responded to each item twice, once ‘with respect to L-19 and once

-
~~ with respect to the L-20. file I.-19 Specific data were grouped for -

analysis ‘with those supplied by the “pore” L-19 men, and his L-20 

- - - ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ — - ~~~~~~~~~ -• - - —~~~~~~~~~~~~~~~~~~~ - - _ _
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Specific data were grouped with those supplied by the “pore” L-20 men.

- - A few men in the sample Indicated that they had distributed their

L work time over a wide variety of aircraft and were therefore unable to

ç identify a single aircraft or pair of aircraft on ‘which they bad special-

iced. Such men were not required to subsit a Specific MACL. These men - 

-
~

are referred to as “Generalists.” Their Coemon MACL data are analyzed

without regard to type of aircraft on which they had worked.

Supervisory Status

After breaking down the Maintenance Activities Check List data by

aircraft affiliation, the next and final break was by supervisory status,

- 
I • e •, by whether a man was a helper, an independent mechanic or repairman ,

- 
or a supervisor. (In the field maintenance area , technical inspectors

were regarded as having a supervisory position. )

S~minary of Data Breakdown ~~p1oyed with each Research Instr ument
Background Information Form

- ,  Separate analyses were made of the Organizational Maintenance 14)8’s
U and the Field Maintenance 14)5’s.

Maintenance Activities Check List. Data were broken down
-

~ successively by (1) OrganizatIonal vs. Field Maintenance MOS’ a, (2) by

type of aircraft principally worked on, and (3) by supervisory status.

-- Maintenance Activities Record ing Form. Data were broken downH 
___________________

‘-I 
_ _ _ _ _ _ _ _ _ _ _ _

r t  1 
8. One might question the appropriateness of treati ng Dial men as

U though they were full-time members of two aircraf t groups. A
special ana lysis, however , showed that the data provided by the
Dial men working on a certa in type of aircraft were substantially
the same as those provid ed by men who had worked exclusively on
that type aircraft . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ —- -- -~~ • - - - - - --- ____
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successively by (1) typs of aircraft upon which the maintenance activity

- . was perfoimed, (2) by aysta and subsy.tam involved, and (3) by nature of

~
- Corrective action.

- School ~ ibij .cts ~~ack U t .  1~ ta vera broken down into two groups:

(1) all - had taken the 67o.o course, end (2) .11 men who had

taken the 660.0 course.

s

_ -  -

L

Li

~tj
iii

£1 -:
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Chapter 2

- CEARAC~~~ISTTCS OF ~~~ 1~ N

~1 The background, military status, and other characteristics of Army _________

[J aircraft maintenance personnel are described in this chapter. )bst of 
-

this information was obtained through the use of the Background Informa- I - -

tion PC~rm, described on page s. At each unit visited, this form was

a~~i ni stored to all enlisted personnel present for duty who held an 14)8

in the 67 or 68 series. Men who ‘were nct actually working In the general -

area of aircraft ~aiptenance are mot included in the description presented -

in this chapter. -

~

With respect to each characteristic considered, information is —

U
presented separ ately for the entire popilation of Organizational

Li Maintenance 14)6’s (N - 2319) and the entire popolation of Field

- 
—

~ Maintenance 14)8’. ( N.  1656).

- - Background Characteristics

Civilian Education 
-

Information on the civilian schooling of the men Is given in Table 3.

Marked similarity of the two groups of men is apparent. Approximately -

two-thirds of each group had a high school education or the equivalent -

thereof . Thirteen per cent of each group had attended college. -

U pre-Ai~~ Mechanical ~~perIence

-~~ - 1] Amount of pre-Az,i~y experience in mech~n1ca1 maintenance work which

- 
- the men had had either as work or as a hobby is mamnarized in Table 3. A

U surprisingly large percentage of both groups reported having had a great

- 
deal of such experience . It seems likely that such men ‘would have a 

-

~ I_i
- - -

~ 

- - - -~~~ ~~~~~~~~~~~~~~~~~~~ - - - ~~~~~ -~~~~~ -
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1
Civilian Education and Mechanical E~cperience

P~~CENJ~AG~~[I IT~ 1 Org. Mai.nt. MOB’. Field Maint. 14)6’s
(N — 2319) (N 1656)

- Formal education:

Completed 8 grades or less 8 6

Attended high school lii 15

Li Graduated from high school
(or equivalent) 63 6~i

Attended college 13 13

Some relevant technical
tr*4nhilg or trade school

H experience 15 15

Pre-Arn~y mechanical experience
-
~ as work or hobby:

A great deal 58 56

[1 
Vel7 littl e or none 16 18

Held J ob in mechanical
maintenance 7 7

Li 
Ii
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j5 i favora ble attitude toward their aircraft maintenance traini ng and their

subsequent work assignaent .

~ptitud e Area Scores
-
~~ At each unit visited Ani~r Classification Battery and Aptitude area

scores were obtained for all men in the unit holding 14)8’s in the 67 aM i - -

68 series regardless of whether they were present for duty or whether

they completed any of the RA1V~ questionnaires. Such dat a were obtained

for a total of approximately 3500 men. Table ii shows the mean scores in

selected A~tLbide Areas for various groups of 14)6’s. Only those Aptitude

Areas which were judged to be relevant to aircraft mRintenan ce work are

reported in Tab le~~. These are General Maintenance (c~1), M~tor

Maintenance ($1), and General Technical ( ) .

Difference s ~~~ng MOS groups in means scores are, in general, rather

~~~fl . The 670.0’s and 680.0’. generally score somewhat lover then the

others but this is to be expected since it is customary to send the more

Li 
able graduates of the entry courses on to more advanced courses ‘where

- 
they, of course , acquire a diffe rent 14)S.

~1 It Is intere sting to note that the me~h*n1cs score slightly higher

on 114 than do the repairmen . The difference s are quite 5m~~1 1, however,
H and are probably not significant . It is not surprising to find that both

[1 
organizational end field supervisors score higher on ill than do their

:~ respective subordinates. It is notewort hy that for near ly all MOS ’ a the
—

- - ! H mean scores on 111 are considerab ly above 100, the mlMwni m required for

admission to any of the aircraft maintenance courses offered at Fort

Rucke r and Port ~zstis.

~ Li

~~~~~ 
- S_I
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Table 4

MEAN APTIIUDE AR~~ SC~~~~

1S_ 
-

Aptitude Area
MOS GrOUp N General Motor General

- Maintenance Maintenance Techn icsl

Org. Maint.
Thelpers 670.0 390 109 112 104

Org. Maint. 671.1 427 114 116 109
Mechanics 672.1 250 115 118 110

673.1 394 116 118 111
674.1 218 113 117 108

Org. Maint. 671.6
Supervisors 672.6 263 113 119 109

673.6
674.6

Field Maint . 671.2 275 112 115 108
1~ p.irmen 672.2 lli9 1111 115 111

- 673.2 403 115 115 11.0
674.2 182 113 115 108

- 

- 

Field Maint. 671.3 or .7-L Supervisor. 672.3 
~~ 

187 117 121 113

674.3 or .7

Co~~onent pep.
Halpers 680.0 61 111 115 106

11 68]..l or .2
682.1 or .2
683.1 or .2

-~ U Al]. other Cc.~onent 684.1 or .2 378 114 113 109
— — Bepair~~n 685.]. or .2

686.1 or .2
- 687.1 or .2H

I bt a i N .  3577

TI
‘Ii

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _
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- 
Various ~tlitaxy characteristics of the men are e~~~ ’ised in Table

L 5. Both groups contain very hI&1 percentages of Regular Arey (BA )

perso~~~1 although the percentage is significantly higher for the field

.i nten~nce group then for the organizational ~ M ntenanoe group. This

w be due to the fact that field m*intenence courses tend to be somewhat
8

longer than organizational m~tntenance courses.

The t~ypical men in each group had been In the service for about two

years and had slightly more than one year of service remaining before he

would reach the end of his current tour of duty.

An~y Aircraft Maintenance ~~~1ning

School ‘fram ing

Sunmari sed in Table 6 are the percent ages of men in each group who

had attended each of the different aircraft maintenance courses teught at

the U. S. Ax~~r Aviation School, Fort Bucker , or at the U. S. Ai~~
- Trans portation School, Fort Eustia.

U As would be expected, Fort Bucker courses had been taken primarily

by organizational maintenance personnel and Fort Eustis courses, by field
1’ m,tlntenence personnel.

It I. somewhat surprising that only 56% of the organizat ional men

Li had taken the 670.0 course which is listed as a prereq uisite for all the

j 8. AR 611-215 prescribes certa in M4nim~~l ~~~unts of r~ n~ining service
time as prereq uisites for enrolling in courses of variou s lengths .
Most of the aircraft m~fnten ance courses , particularly the field
in*f ntenanc e course s, are of such a length that few draftees ‘would
be eligible for enrollment .

• [I

~- E I
_ _ _
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MILI~~RT S~~~~

- Org. Maint. W)S’s Field Maint. *)S’s[5 CBARAC~~~ISTIC ( N-  2319) (1- 1656)

1] Eulis~~~nt Status
- 

Regular Ari~y* 71% 82%

1] other (t*s.tt.e, National
Guard, or Bsserv.) 29% 18%

H -

-

Median E-4 B-k

U Range E-2 E-7 E-2 E-7

AIW Service

Median a bsr of months in
service 23.7 25.8

I - . Median a b r  of months in
present job 7.6 7.8

Ii Median a~ bsr of months
until discharg. or end

I of tour of &ity 15.0 14.1

I 

* The group. differ sigiiificantly on this characteristic.

U
U
[

‘ f EJSI__ 
_ _  

S
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1

LI 
AIR~RAPT W~INTEtfARCE COURSE AT.ucr~~aj

(Percentages)

[5
-

~ Org. Ma.tnt. Field Maint.
Course W)S’s (N”2319) hoSt s (1~c].656)

Fort Thicker Courses:

- - 670.0 Aircraft Maintenance (ELit~~) 56 23
671.]. Airplane Maintenance 16 5

- 
672.1 Recon. Be].. Maintenance 6 3
673.1 Utility & Cargo Single Rotor

- Hel. Maint. 8 3
6~4.i Utility & Cargo Tnni~en Rotor

Re].. Maint. II 8
Other advanced courses at Ft. Bucker 1 2

[5 Fort &tstia Courses:

• 680.0 Aircraft Component Repair
- L  Belper 3 38

L 671.2 Airplane Repair 1 7• 672.2 Recon. Bel. Repair 1 7
673.2 Utility & Cargo Single Rotor

Bel. Repeir 1 7
U 674.2 Utility & Cargo Tandem Rotor

Eel. Repair 1 11
681.1 Aircraft Regina Repair 1 2

1! 682.1 Aircraft Carburetor Repair 1 1.
683.1 Aircraft ftve rtrain Repair 1 1
684.1 Aircraft Rotor & Propeller

Ii Repair 0 1
685.1 Aircraft Electrical Repair 0 1

~~~~ 
686.1 Aircraft Airframe Repa Ir 1 6
687.1 Aircraft ~rdrau1ic Repair 1 1
688.1 Aircraft Instrument Repair 1 1.
Other advanced courses at Ft. Eustis 1 2

1. The course numbers used in this table are based on the 11)8 system in
use at the time the data were collected. The 11)8 system has since
been changed somewhat .

El
_ _  - - - -~~ - - -5
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— more advanced Bucker courses. Probably at least some men were awarded an

- 
11)8 In organizational m*jntenance on the basis of on-the-job training• [5 rather than school tr*~tn4ng. Others received their 11)6 on the basis of

I courses taken ~t Air Force Bases.
-. Aside from the 670.0 course, the Bucker course taken by the greatest

percentage (16%) or the organizational men was the Airplane Maintenance

course (i~s 671.1) . It seems probab le that the percentages of men who

had taken each of the Bucker courses are roughly proportional to the

number of aircraft of each category in the Axn~r ’ a inventory. Only minute

percentages of the organizational men had taken each of the Eustis

courses.

With respect to the field maintenance personnel, 23% had taken the
9 —

670.0 course and 38% had taken the 680.0 course. It ‘would appear that

about ~4O% of the field inM ntenance personnel had taken neither entry

course . Presumably these men had been awarded their 11)8 on the basis of -:

$ [5 on-the~job training .

About half of the field uinjntenance men had attended some advanced

course at Fort Buatis. Of these , the number attending 67 series courses

was about double the number attending 68 series courses. In fact , it is
- rather surprising to note the extremely ~mA1 1 percentages of men who had

P attended each of the advanced 68 series courses. This is undoubtedly

related to the fact that relatively few component repair specialists are

9. The 680.0 course was discontinued in July 1958. Most of the content
of that course was added to the various advanced courBes taught at 

—

Fort Eustis. - 
- •

[ 
- - -~~~ - - - ~~~~~~~~~~~~~~~~~~~ - - - -  •- - - -
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[5 utilized in the A1W Aircraft mAIntenance system.

- A few other fin~ings concerning the school tr~f ni~~g of the men are

not shown in Table 6. About half of the members of each group who had

{ taken an advanced course reported that they ‘would rather have taken a

different course. About one-fourth of the members of each group had

j attended an aircraft maintenance course at some place other than Fort

- Thicker or Fort Bastis. These “other” courses were principally lower ~•

L. echelon ~ajntenance courses taught at various U. S. Air Force bases and.

1 at Fort Sill, Fort Benning, Fort ~~agg, and various other Ar~~ installa-
- - tions . About eight per cent of each group had received factory training

in aircraft m*lntenance or repair while in the Aiiny. About six per cent

of each group had taken extension or correspondence courses in subjects

Li related to their 11)6.

On-the-Job Tr~ining (oJT) -

• Table 7 provides information concerning the OJT rece ived by aircraft

[1 ~~int~neniee personnel. Significantly n~ re organizational men (148%) than

• field men (1e3%) had, at some time in their careers, attended OJT classes

in aircraft maintenance or repair taught by personnel in their unit. The

per sonnel teaching the classes were generally comnissloned or warrant
- officers, civilian technical repi entatives, or enlisted ‘n~intenance

Li supervisors.

Seventeen aM 10% of the Organizational and Field Maintenance groups-

~~~~
r1

- - :~~ 

~ 

respectively were currently attending such classes at the time of the

i research ts ’s visit . The vast majority of men in both groups felt that

rsgn ’.r OJT classes ‘would be helpful to them in acquiring additional

~
- 

-~~~~~~ - - -  --5 • - -- -
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ON-~~~~ 0B ~~AINING

(Percentages)

5- -
f

ORG. MAI14T. FIELD MAINT.
1TF24 ?~DS’s W~S’ B

(N = 2319) (N = 1656)

Had attended at least some OJT classes* 48 43

Were currently attending OJT classes 17 10

- 
Felt OJT classes would be helpful 87 85 

—

Had attended OJT classes taught by:

Commissioned or Warrant Officers 7 7

Civilian Technical Representatives 4 5

Enlisted Mainten ance Supervisors 9 10 
- •

Other Rxperienced Personnel 7 7

Various combinations of the above 2]. 13

* The groups differ significant ly on this characteristic.

-- i

LI
:;- . U
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I information and skills needed for their jobs.

Military Work History

- 

The typical man in both Organizational and Field maintenance had

• been in the Az~ r about two years. Of that time he had spent about 14 or

15 months in jobs having to do with aircraft maintenance . He bad been in

his present assigrmient about eight months. Be had spent 3-5 months in

- 
overseas assigunents having to do with aircraft maintenance.

About 50% of the men had had their present 11)5 for a year or more .

Li Fifteen to 20% had held their present 1~~S for more than two year s.

Duty positions occupied by the men are indicated in Table 8. Among

the Organizational 11)5’s, Crew Chief was the most common duty position;
- among the Field MOS’s, Repairman was the most common duty position.

It is possible that some of the men had an erroneous notion as to

I the duty position they held . Accord ing to AR 611-201 (The “MOS book ’t)

- the job of Crew Chief is ordinarily filled by Organizational maintenanc e

MOS’s and yet 13% of our Field Maintenance MOS ’s indicated that they were

holding such a duty position. Similarly, the job of Technical Inspector

is supposed ly a Field Maintenance duty position , yet one per cent of our

Organizational Maintenance 11)5’s indicated that they held thi s job . It

is also possible that some men were assigned to duty inappropriate to

L their MOS because of the unavailability of personnel having the required

MO~~

Men in the sample were asked to estimate ‘what percentage of their

L duty time during the previous three months had been spent in variou s
— activities. Mean percentages are presented in Table 9. The aver age man

L I I  
_ _  

-
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Table 8

DISTRIBJTION OF PERSONNEL BY NW POSITION

-
- I 

(Percent ages)

- - Org . Maint . Field Maint .
—, flflY POSITION 11)5’s 11)5’s

(N 2319) (N = 1656)

L Mechanic or Repair Helper 14 6

Mechan ic or Repairman 16 36
Senior Mechanic or Repairman 6 18

Crew Chief 111 13

Maintenance Supervisor 9 8

Technical Inspector 1 5

Other 10 9
1 Ambiguous Answers 3 4

-5-’

H u
~
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Table 9

PERCENTAGES OF ‘.LOTAL IXJTY T]NE

v SPENT IN VARIOUS ACTIVi~ii~
(Mean of Men’s Estimates)

-a--- 
- Org. Maint . Field Maint .

- ACTIVIT Y MOB’ s 11)6’ s
(N = 2319) (N - 1656)

• 
Aircraft Maintenance or closely related —

work 66 63

- Compaz~y details (1~~, CQ, etc.) 9 10

Military fr ~ (n1 r~~ (mai~~ ’=nship, etc.) 8 9
• - Technical Training (03? and study) 4 5

-~ Miscellaneous (houskeepl.ng, athletics ,
leave, etc.) 13 13

L

1--i
I L~

I-
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in each group had spent about two-thirds of his duty time in aircraft

- . ‘~~l~ tenance (or in closely related work such as technical supply). This

Ii appears to be a reasonably high activity level in view of the feet that

i previous &~mR1~) studies (of various 11)5’s outside of the aircraft ‘~~~1

tenance field) found the average man to be spendi ng much ~~~ Ai icr amounts

U of time in work appropriate to his 11)6.

It may be of some interest to note that in a special analysis of the

Li sm~ii sample of men in USA.RCARIB ( N 65), the average man spent 82% of

his time in aircraft maintenance work and only 2% of his time in company
- -  details . This is due to the fact that in tJSARCAB:IB, indigenous labor is

hired to do most of the I~ and housekeeping functions . —

- - 
The men were also asked to estimate what percenta ge of their

Li aircraft maintenance work time was devoted to each of several more

- -
~ specific categories of mR.Thtenance activities. The means of the men’ s

L estimates are shown in Table 10. As ‘would be expected, the Organin a-

- j  - tional Maintenance men spent much more time performing routine servicing

- 
~- 

operations such as washing and lubricating . On the other hand , the field

maintenance men spent more time than the organizational , maintenance men

correcti ng specific discrepancies in DD Form 781-2 and -3, and in per-’

form ing aircraft accessory ehnnges and Technical Order Compliances.

- - -

~ I U Neither group spent more than a ~v~t*ii amount of time (6 and 9%) in
- -- -

-
~ - -

-~~~~. 

- 
trouble shooting activities .

Li The categories “Correcting specific discrepancies noted In form

DD 781-2” and “Trouble shooting a malfunctionin g system or component”
L prob ably overlap to some extent. Seine defects which are entered on the

Hi 

_ _ _ _  _ _  _ _ _  - - - - 5 - — - — — - - - - - -~~~~ - 



__ - _s- ~~~~~~~~~~~~~~~~~~~~~~~~~~ -- - - 5 - —  
~

— - - - —- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —.—.—----.-----—-------•---

ii: 29 
H

Table lO

P~~C~~~GEN OF AIRCRAI? RELATED ~i)RK-TD1E
- s~~rz iN ~~ARI~X~~~ ACTIVITIES

(Mean of Men’s Estimates)

- Org. Maint. Field )4aint.
ACTIVITY 11)8’s 11)8’s

1 _ s (N - 2319) (N - 1656) •

‘ ii
Pulling pre-flight or post-flight

inspections 24 8

t • Pulling periodic inspections 15 10

1 : Technical inspections 3 5
-

~~ Servicing, washing, cleaning aircraft 12 5

Correcting specific discrepancies rioted
in DD Form 781_2* 15 211

Performing aircraft accessory changes &
Technical Order Compliances 6 15

f l  -. Doing maintenance-related añml ni strative
Li and paper work 7 6

Doing supply or tool-room work 2 3
-‘ Trouble shooting a malfunctioning
- component or system on an

aircraft 6 9
- 

- Flying 5 2

~
- ‘

~~~~~ i•~ Other 5 l3~~~~ -

- 

* This p~u~aae refers to the corrective actions taken by maintenance —

- - personnel with resp ect to defects noted by the flight crew before ,
4 [ during, and after flight .

II

_ 
5-
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ji DD FOrm undoubtedly require trouble shooting before they can be

corrected, e.g., “vibrat ion when speed exceeds 60 keots” and “engine

I difficult to start.” The majority, however, are of such a natu re that

the appropriate corrective action is iimnediately apparent, e • g., “map
• light missing,” “lover door hinge loose,” and “nick on trailing edge of

11 red blade.”

Table U indicates the percent ages of men who had worked at least

1. some, duri ng the previous three months, on each of nine different air- - :

craft . These percentages are probably related, to some extent, to the

- 

‘ number of aircraft of each type which exists in the Az,i~r inventory. In

~iny event, the aircraft which were encountered by the largets percentages

- 
of each group were : the L-19, L-20, H-13, and B-2l. Relative ly ~~~~ 1

I percentages of each group had encountered the L-23, the U-IA, and the

H-23.

For most of the aircraft listed in Table 11, the percentages
- I - indicated for organizational and field men are rathe r similar . For the

R-l3, H-l9, U-34, however, significantly larger proportions of field than

of organi zational men bad worked on these aircraft .

Field men had encountered a slightly wider varie ty of equipment than

had the organizational men. The median number of different aircraft

encountered by field and organizational aen, respective ly, was 2.1 and 1.7.

Career Plane

The men’s reenlisbnent intentions are wm,n~~ized in Table 12. The

1. percentage of men definite ly planning to reenlist is significant ly greater

for the organi zational ran than for the field men (35% vs. 26%) . Among

L
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Table 11

Aircraft Encountered by Maintenance Personnel

1
- - - Percentages of Men Raving Worked
- 

on Aircraft in 3 month period

Org. Field

L-19 311. 33

L-20 31 30

L-23 16 15

U-lA 6 9
R-l3’ 21 34

R-23 6 7
-:1 H_l9* 13 24

H fl .. 34 * 15 26

R-2l 29 29

Other 2 3

Li
1. Percent age. in each column add to more than 100 because many of the

men had ‘worked on more than one aircraft .

- * Groups differ significantly.

Li
I -i

-

~
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Table 12

1. Career Plans

Ii
Org. Mai.nt . Field Maint .

Li ~~~ ‘s ~~~~~~~~~~~~~

-~ !Lttal Samples (N 2319) (N — 1656) ~
- 

-

Plan to reenhiat* 35% 26% =
- Plan mot to reenlist 116% 57%

Uncertain 19% 17%

Men Planning to Reenlist (N — 802) (N = 1423)

Plan to stay in aircraft maint .* 95% 90%
Plan to enter a different field 5% 1.0% ~- 

-

Men Planning Lt to Reenlist (N 1068) (~~~ = 938)

Plan to stay in aircraft mR.fnt.* 44% 53%
Plan to enter a different field 51% 146%

(Failed to answer, or ambiguous answer) 5% 1%

* Significant at .05 level .

I

ii
LI

H -  -~~

[I

1~
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the possible explanation s for thi , fact are the following considerations .

(1) With in organi zation al maintenance units there is general ly a

1; greater opportun ity for obtaining flight statue (with its accompanying

flight pay) and. for obtM ning relatively high rank (E-6 or E-7) .

(2) Perhaps the fact that organizational men freq uently serve the

user in more direct , or face-to-face ~~‘~‘*r causes then to derive more

satisfaction from their ‘work. Their duties bring then in closer contact

I ~ with the flying personnel whose personal safety depends upon the quality

of the ‘n~intenance man’s ‘work. Many field m~4ntenance men ‘work in rear

echelon shops, quite ramote from the flight line .

[1 (3) Amother possible explanation for the greater tend incy among

organizational maintenance personnel to reenlist is that since these men

1.: are trained to a lower level than are the field maintenance personnel,

they may find it more difficult to obtain attractive J obs in civilian

industry.

I Among those men who definitely planned to reenlist, a significantly

- 
greater percentage of organizational men than field men expected to

1! r~~~in in the aircraft maintenance area. This fact lends suppo rt to the

idea that organizational men derive more satisfaction from the ir duti es
• than do field men. It is ‘worth noting, however , that among both organ-

-
- L ization al. and field men who planned to reenlist , the percenta ge expecting

to continue in the aircraft m~intenance area is quite high (95% and 90%) .

Ii Among those men pl~nn(ng not to reenlist , the percent ages who

expected to continue in the aircraft maintenance area were mach “ - ~ Icr

than were those found ~~~ng men who did expect to reenlist .

E
I
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Chapter- 3 -

-

1. MAINT12(A~~E ACTIVJ.’rI~~ OF ORGANIZATIONAL MAIN1~1IA1ICE W)S’ s

• This chapter is concerned with a description of the maintenance

I T activities of men holding an 1408 in organizational maintenance. It
-. should be noted that such men may be assigned either to aviation units -

authorized to perform only organizational maintenance, or to units having 
-

a field maintenance mission. In the field study, as ‘would be expected, -

- the vast majority of these men were assigned to organizational maintenance — -

- unita. Al]. data reported in this chapter were obtained through the use of

the Maintenance Activities Check Lists, described in Chapter 1..

U As was explained on page 12, the CONUS data were weighted to make

their influence on the worldwide population findings approximately what it

U would have been, had sampling in CONUS been exhaustive. Therefore, the 
-

-

N’s (representing number of subject s) Which appear in this chapter, are

not to be interpreted literally . The number of men actually contacted

was usually somewhat ~~~1ler. -

: Since the quantity of data yielded by the Maintenance Activities

Li Check Lists, Cannon and Specific, is extremely voluminous, it was not —

- * considered desirable to present them in their entirety in this report. -

L Instead, only the most important findings are pre sented , selected -

according to various criteria which will be described in appropriate - 
-~

sections of this chapter. The complete findings have already been

Li presented informally to trn-ini ng authorities at the U. S. Amy Aviation

School and at the U. S. Anz~r Transportation School. 
-

L This chapter is organized as follows: The first group of men to be

: 1 1  
-

-

II
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considered consists of all organizational mechanics, I • e., all men who
Is held one of the following lI~S’s: (671.1, 672.1, 673.1, or 674.1) . All

I - such mechanics are organized into subgroup. on the basis of the particular

type of aircraft on which they have worked most. Next, all organizational

1. ~~1T~tenan~e helper. (MOs 670.0) contacted in the study, without regard to

the type of aircraft they worked on will be considered. Finally, all.

I. organizational maintenance supervisors mss  671.6, 672.6, 673.6, ~~~
674.6) will be considered as one group, without regard to the type of

aircraft on which they may have specialized .

Mech~n1-cs

A total of 1792 Organizational Maintenance Mechanics suheitted
- : Coninon Maintenance Activity Check Lists. Thiø form, it will be recalled,

I .  lists 23]. maintenance activities which are applicable to any Amy air-

- craft and an additional 4]. activities applicable only to helicopters.

Those mechanics wh~ had. specialized on a particular type of aircraft

(N = 1612) also sutinitted a Specific Check List.

Table 13 condenses the more important findings concerning the duty

1. activities of 682 FIxed Wing Organizational Mechanics. Listed in Table

r 13 are all tasks which had been performed on at least one type of air-
1. cra ft 6 or more times during a three-month period by 50% or more of the

L men. All items came from the Coimnon Maintenance Activities Check List

because no task on the Specific Check Lists had been done frequently

-
~~ - - L enough to meet the criterion for inclusion in thi s table.

r The most strllHng aspect of Table 13 is the fact that it contains
L so few items. Only 26 out of a possible 30O-1~O0 items met the criterion

[ H
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L. for inclusion in the table. It should be noted, however, that virtually
- - J 1 all, of the tasks listed on the Conmon Check List had been done one or
U 

____more times during a three-month period by at least a email percentage of

the me 4’~n4 cs.

It appears that for each of the aircraft types, tasks involving the

I airframe were more numerous than those involving any other system. This
‘ may be part ly due to the fact that it is often necessary to remove
- - portions of the airframe just to obta in access to other systems in need

- of mainte nance - The Cannon MACL include s a total of 26 air frame items.

The electrical system is represented by a total of 42 items in the Check

Li List, of which only three were done with sufficient frequency to be

included in Table 13.

Conspicuous for their absence in Table 13, are activities involving

the fuel system and instr ument system. This is somewhat surprising, in

view of the fact that the Co~~~n MACL lists 29 fuel systems and 12

instrument items. Ev ident ly organizational mechan ics aeldam perform

- - - maintenance on these systems. It is probable that these systeM are

- - -
- 

- 
- relatively trouble free.

- - fl It will be noted that the L-l9 and L-20 data look rather .i..i].1.

For both of these aircraft the most often performed activities ~Are:

L clenning plexiglAss, rep lacing inspect ion plates and covers , ~en.r.1

service and lubrication , servicing the oil system, d eny ing interior and
L exterior of airframe, and ma1 ntM ni~~g records .

~~~ 
For the L-23 and the U-lA, the other two fixed wing aircraft on

which data were obtained , pre-f light and poet-flight inspections were

{:

~

--

~ 

~~~~~~- - - -~~~~~ 



— —  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
:~~~~~~~~~ “ —--5- ’ -5- -5 —

~~~~~
- ---I

, t 4~~~~ f l f l t  ~~ ___~
___

~r —

t - I
38

done with very high frequency. Surprisingly, however, periodic

- inspections were done much less frequently on the L-23 than on the U-lA.
I 

-

~~ Other items which were done with high frequency in both aircraft were:

cleaning interior and exterior, cleaning plexiglass, servicing the oil

- -. system, ground handling operations , handl ing f1nnn~ble materials , and

safetying and inspecting for proper safetying .
-
. Certain items were done with noticeab ly higher frequency on the L-23

than on the U-IA. These were: using radio telephone procedures, handling

fuel handling equipnent, and identifying and. tagging parts.

Certain other items were done more frequently on the U-IA than on

the L-23. These were: periodic inspections , replacing inspection plates

and. covers, genera]. service and lubrication, replacing fairings and -

fuselage cowlinga, and servicing battery sump Jar.

Table 3,4, which is closely analogous to the preceeding table,

-
- 

siin~n~ -izes the findings concern ing Rotary Wing organizational mec~haP t cs.

Again it is noteworthy that so f ew tasks were done with sufficient fre-

quency to meet the criterion for inclusion in the table. For the N-13,

10 tasks qualified; for the H—23, 16 tasks; for the H-19, 16 tasks; for

- the R-311-, 10 tasks; and for the H-21, U tasks. Again we find that

“Airframe” accounts for more tasks than does any other system.

Li “Operations” is the next highest ranking category.

- - 

- 
~r - Since the H-13 and E-23 are fairly similar aircraft and since they

are both taught In the same course, one would expect the maintenance

tasks performed on them to be rather similar . Table 14 does show several

such similarities but not as many as might be expected. The fact that

1:- .; C)

~ 11
_ 

- —
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the R-23 data are bap~-4 on only 112 cases may vitiate the importance of

this observation , however .
~‘ ‘  For both the ~-13 and the H-23, post-flight inspections are made

I I appreciably more often than pre-.f light inspections. ~iy this should be I -

- • 
so is not clear . Other items which rank high for both aircraft are:

L cleaning interior and exterior, general service and lubrica tion, cleaning

plexigla ss, servicing oil system, and safetying and inspecting for proper
-- eafetying. A number of Items were done with much higher frequency on the

R-23 than on the li-13. These were : checking engine controls , repla cing

fairings end. fuselage cowlings, replacing spark plugs , handling fuel

h~md1Ing equipuent, and servicing gear boxes.

It is evident that almost all the tasks listed in Table 14 are

performed more often by fl-19 mechan ics than by R-311 mechanics. A notable

I ~ exception is “pre-f light inspections” which were performed more often by

H-34 mechanics.

The last group of mech~.ni ca to be considered consisted of 1119 men

who bad worked on such a variety of aircraft that they could not identify

themselves as having specialized on any particular one. These men are

Ii referred to as generalists. Since their experience was so diversified,

- - 
it is not surprising that very few individual tasks were p.rfo~med by

them with very high frequency. Only six items were done six or more

r times by at least 50% of the generalists. These were : post flight

inspections, cleen4ng interior and exterior , general service and lubri ca-

- 

‘ tion, clenning p1e~1g1aR a, ground h~~~!1 lag operations , and h*n4ling

flemnable materials.

~‘:~
-
~ 

IJ
- ~~- T ~~~~~

-. 
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Helpers ~1S 670.0)

- A total of 376 Common Maintenance Activities Check Lists sulmiitted ~

- 

—

by Organizational Maintenance Helpers are included in this ana lysis.

Those of the helpers who had. specialized on one type of aircraft also

sutinitted a Specific Check List, but not enough of these were sutinitted - -

I L for any one aircraft type to justi fy ana lysis of the data . Accordi ngly,

this section of the chapter will be concerned only with the 272 Common

Check List items.

L Table 15 presents a conden sation of the more important findings

concerning the maintenance activities of Or ganizational Maintenance

Helpers . Previous tables in this chapter listed only items which bad

been performed six or more times by at least 50% of the men. Since, for
L -

, 

the helper data, no items met this criterion, a more lenient criterio n

was adopted for selecting items for inclusion in the table. This makes

- it possible to give the reader sane idea of what organizationa l maitntefl-

ance helpers included in the study primarily did, even though none of

their activities was done with very high frequency.

j  
~~~~ Table 15, therefore , lists all tasks which were done one or more

t times by at least half of the helpers . For each item listed, the various

- 
columns indicate the exact percentage of the men who bad performed the

activity one or more times, three or more times, and six or more times.

The most striking aspect of Table 15 Is the indication that so few jobs

were done with appreciable frequency by more than a ~n*~l 1 percentage of

the men. In fact, none of the 272 activities had been done six or more

time., and only six had been done three or more times (during a three-
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Table 15

MOST COW0I~ ACTIVITIES OF U~~AUIZATIONAL ~1AIN T~~ANCE HELPERS
(Only tasks performed at least once by 50 percent or more of the men are included )

N~3146
System Activit~’ Per cent Performing:

1 Or more 3 or more 6 or
times times more

U CONTROlS
Check engine controls 57 30 114

INSPECTIONS
Make preflight inspections 514 36 28
Make postflight inspections 59 146 39
Make periodic inspections 55 36 214

AIRFRAME
Clean interi or and exterior 714 55 142
Replac e inspection plate s and covers 75 61 140

S Perform general service and lubricate aircraft 80 63 146
U Spot paint aircra ft and/or assemblies 514 32 20

Replace fairings and fuselage cowlings 6]. 148 37
Clean plexiglass 66 53 143
Remove and install cabin doors 55 214 U
Replace seats , and seat accessories (belts , shoulder

harm esses, inertia reels , etc.) 55 36 18
LANDING GEAR

Service wheels 52 23 15
Replace wheels 50 19 9

J 
— Clean , inspect , repack wheel bear ings 53 214 12

HYDRAULIC SYST~ 1
Service hydraulic systems 52 25 114

~ - OIL SYSTEM
Clean and/or replace oil system filters or strainers 51 23 12
Service oil system 66 148 35

IGNITION SYSTEM
Replace spark plugs 57 314 20

AIR INLUCTION AND ~ CHAUST SYST1~M
Repl ace enpine cowling, engine duc ts , exhaust

collector sections 59 35 214
~J ELECTRICAL SYSTEM

Replace battery 52 32 19
OPERA TIONS

Perform ground handling operations , (leveling , jacking
hoist ing, towing, mooring, parking of aircraft) 614 1~7 37

Clean and maintain shop equIpment 58 141 27
Handle flammable materials 67 52 140
Handle fuel handling eq*ipinent 50 38 27

USING E~’~IPMENT
Safety and inspect for proper safetyin g 66 51 38

Ii
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L month period) by 50% or more of the men. These six were: (1) cleeztfng

interior and exterior of aircraft , (2) replacing inspection plates and
- covers, (3) general servicing and lubrication of aircraft, (14) clepnl ng

plexiglass, (5) handling f1~~i~~b1e material, and (6) eafetying and

- 

-~ inspecting for proper safety ing.

Only 26 activitie s bad been done one or more times by 50% or more of

— the men. Sixty-five per cent of the items on the Check List had not been

done at all by 70% or more of the men.

- 
It I. appa rent that organizational maintenance helpers perform very

- 

few i’~aintenance activities. One would expect that many of the very

1. simple, routine tasks such as cleaning, servicing, and lubricatin g, would

be done with very high frequency by helpers. Actual ly, these tasks as

well as many others equally simple, are done more often by mechanics than

by helpers. This suggests that helpers and mechanics are not being

opt lm
~
l
~
1y utilized in the field.

~kiliated Supervisors

Ci Table 16 lists the most cc~~~u maintenance activities performed or

1 - 
supervised by enlisted organizational in~~4 ntenance supervisors. In this

ar~iysis, all supervisors were treated as one group without t&rl ng into

I account the particular aircraft , if any, on which they had specialized.
-. 

Since the supervisor, were instructed, in filling out the Check
I

_
I

Lists, to count both the Instances in which they had performed each task
F 

- ‘

and those In which they had supervised performance, it was expected that

this table would contain a fairly large number of teaks • Act~~1 iy, only

[ 17 tasks met the criterion for inclusion. All of these , incidentally,

-p . -

~~‘ l l
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1 _ ~ Table l6

)~ ST CC*1)N I&TIVITI~~ OF ~ JLISTED ORGANIZATIONAL
-

‘ ~~k2W~~~ E EUP~~VIS0RS

- (Only tasks performed 6 or more times by at least 50%
of the men are included )

1 —3 U

% PerformIng 6
Activity or More Times

H

- 
Make pref11~ zt inspections 59
I4eke postflight inspections 67

AIWRAI4E
Clean Interior and exterIor 65
Replace inspection plates sod covers 62

I Perform general service sod lubricate aircraft 70
- Replace fa irings and fuselage cowling. 57

Cleen plexigl.sas 68
H O f l SYS~~ I

- ‘  Clean and/or replac. oil system mag7~etic plugs ,
• gaskets , drain. , fitti ng., clenpe 51

Service oil system 73
~ U OPP~AT10I~Oper ate, inspect, and service auxiliary ground

h*i~ lIng equipment 50
Perform ground hkivfl c ng operations (leveling,

j acking, hoisting, towing, mooring,
perking of aircraft) 70

Clean and 1~~ intain shop equipment 73
-. W~~M e f1~~~ab1e materIals 73

-. 
Wani~Ie fuel._handl ing equipment 60 I -

U ClERICAL ACTWITI~~L Mainta in records 78
— Identify and tag serviceable and unserviceable

parts 68
U usn~ ~ uu~~rr

Safety and inspect for proper safetying 85

1_i

Ii
-5
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I were also performed frequently by mechanics and helpers. It is evident

that even the supervisors perform only a emAil variety of tasks with high
1. frequency. Virtual ly every item on the check list, however, had been

performed at least occasion*L ly by at least a 5mAll percentage of the

supervisors .

Thus, it appears that for all categories of organizational

maintenance personnel, only a few relatively simple tasks are done with

high frequency. It I., of course, possible that some of the infrequently

- 
pertoi~~d tasks are more time consuming than some of the high frequency

tasks. It I. therefore not possible, on the basis of these data, to draw

[j conclusions as to the ~~~unt of time organizational maintenance personnel

spend In &tfficult, as opposed to simple, tasks.

These dat a do strong ly suggest , however, that the total requirement

for organizational m.lr~t,nsnee of Ari~i aircraft could be adequately met

by a structure containing more helper. end fewer w~hanics. The helpers
I 

would have to be trained specifically to perform the low skill, high

freq uency tasks and the mechanics could conti aae to receive the more 
- - - 

-

1~. thorough training which equip. then to perform the less frequent but more

I complex w~lntenarjee tasks.
- 

It seems likely that the tra ining costs associated with such a

m~1ntenanc e structure would be substantially less than those associated

with the present structure. The detailed frequency data which have been

made available to Aviation 3cho~l authorities should be of considerable

assistance in asking decisions as to which tasks helpers and mee~eM ce,

respectively, should be trained to perform. - - 
p

13
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chapter 4

M&fl~TENAJ~~~~E ACTIVITI~~~~~ OF
FI~~D MAD~I!~tA11CE 14)8’s

This chapter is concerned ‘with a description of the ait~lntenance

activities performed by men holding an 14)8 in field maintenance. As

would be expected, the majority of such men eflcountered in the field

• study (8i%) were assigned to units having a field mAi ntenance mission,

although some were assigned to units whose n~ i~ tenance responsibility was

restricted to second echelon activities.

As previous ly explained, the N’s (representing number of subjects)

which are reported In this chapter are projected N’s based upon the

weighted COMJS data. The actual number of subjects who sutinitted a

Maintenance Activities Check List was genera lly somewhat cmtAiler then the

number indicated. I~ie to the fact that the findings concerning field

maintenance personnel and organizational mzilntenance personnel are highly

similar, It is suggested that the reader e~~mi ne the previous chapter ,

concerned with organizational personnel, before reading the present

chapter.

This chapter is organized as follows: The first group of men to be

considered consists of all field mAintenance repairmen other than

[1 component repai rmen. TheEe ‘wee organized into subgroups on the basis of

the particular type of aircraft on which they had specialized. Next,

all field maintenance supervisors ( includin g technical inspector.) will

be considered without regard to aircraft specialization. Next, the

aircraft component repairmen win be consider.ci . Finally, the

Hi 
_ _ _ _  _ _ _  -~ -5 —~‘-~~- -5 - -5 -- ---—- -5 - - ~~~~~~~~~ - -

~~ 
—i-—- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Implications of the data presented in Chapters 3 and 4 will be diBcussed .

U Repairmen

- 
- 

Table 17 pre sents a condensation of the more important fim~ings

I . concerning the duty activities of Field Maintenance Repairmen who had

specialized in each of the fixed wing aircraft Indicated . Listed in this
-) table are afl tasks which had been performed six or more times during a

t j three-month period by at least half of the men. All items appearing in

- 
this table except one cane from the Comax n Maintenance Activities Check

- List. One item, “Check shock strut,” came from the L-23 Specific Check

List.
- The principle observation to be made concer ning this table is that

L it is remarkably similar to its counterpart (Table 13, page 36) whIch

lists the most co~~~n activitie s of fixed wing organizational mecha&cs.

- Specifically, (1) It contains remarkably few items (33 out of a possible

- 
3ooJ~oo) . (2) Virtually all the items in this table appear to be quite

simple and routine in nature. (3) The categories of “Airf ren e” and

“Operations” are more heavi ly represented than axw others .

- 
Certain minor differences may be noted between the two tables:

(1) With respect to the L-20 and the L-23, repairmen perform with high

-~ frequency a slightly greater variet~r of tasks than do the mech*nics.

(2) With respect to the L-l9 and the TI-la mechanics perform with high

frequency a greater variety of tasks than do the repeii~~n.

Table 18 presents a conReneation of th. moat important findings

[1 concerning the repairman who had specialized on each of the ibtery Wing - 
-

aircraft Indicate d. It is astonishi ng to note that only 10 it. .

II 
_____ 

~~~——~~--~
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Table l8

Moat Common Maintenanc e Ac tivities of Rota ry Wing Repairman.
(Only teaks performed 6 or more times by SO percent of the men are included )

Task Aircraft Gener-.
(- -5 11—13 11—19 H—3ls H—2 l alistic

N—3 21j 11~73 N—].61 N.281j N—2 143

- INSPEX~TI~t4 - 

— 
-

- Make postilight inspection 62
AIRFRAME

j Replace Inspection plate s and covers 55 - 
Si

Perform general service and lubricate aircraft 71 62 52 514
OI L SYSTEM

Service oil system 68
4 — I(’~NITION

- - Replace spark plugs 50
- OPn~RA TIONS

L~ Perform ground handling operations 66 52 514
Clean and maintain shop equipment 514
Handle 9].ammabie materials 66 52 52 -

CLERICAL ACTIVITI~~Maintain records
USING ~~U I F11~ IT

SSafety and inspect for proper safetying 80 55 60 53

i 
1) No date are presented icr the ~1-23 becaus e the sample contain ed

I 
-5 too few men specializ ing on this aircraft (only 20) to justify 

-~ analysis. No date are presented for the H-2 1 because none of
the tasks on the check list had been performed with suffic ient
frequency by the 2814 H-2l repairmen ccnt acted in the field
study to meet the criterion for inclusion in the table .

-~ - 
- (

- 4
Li

N~-~~: ~~~u

rK
Li

H
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- qualified for inclusion in this table . In fact , only among the 11-13

[7 Repai rmen were there as mazrj as 10 items performed six or more times by

50% or more of the men. The number of items meeting this criterion for

the 11-19, 11-34, aM 11-21 were, respective ly 3, 11, and zero • The
-
~ “Generalists” represented in the last coInmn, are those repairmen who

H had worked on a variety of aircraft rather than specializing on one . For

- the generalists , four items met the criterion for inclusion in the table .

Again It is true that all items appearing in the table are simple or
w

routine in nature . 4en this table is compared with its counterpart for

organi zational maintenance personnel (Table 14, on page 39) the following

differences emerge : (1) The table as a whole contains fewer items (10

vs. 19); (2) For each aircraf t mentioned in the table (except the 11-13)

the repairmen performed fewer tasks with high frequency than did the

mechanics. This was also true for the “genera lists . tt

Supervisors

- - 

- 

Table 19 lists all tasks performed six or more times during a three-

month period by at least half of the 189 field maintenance supervisors

contacted.* This list of tasks appears similar to the lists appearing

L~ in the other table. It consist s of 10 rather simple tasks . The

corresponding table for organizational maintenance personnel consists of

17 tasks which are also rather simple and routine .
— I i

[7
* Fort y-five members of this group were actually Technical Inspectors .

~~~~. U
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Tab le l9

Z4DST C0W~)N ACTIVITIES OF
FIELD MAINTENANCE SUPERVISORS

- (Only tasks performed 6 or more times by
- 50% or more of the men are included)

N~~~l89

% Performing 6
Activity or more times

CONTEOIS
Check engine controls 51

AIEPRAME
Replace inspection plates and covers
Replace fairiugs and fuselage cowlinga 51

OIL SYSTF24
- ~- 

- Service oil system 51

OPERATIONS
Clean and maintain shop equipment 63
Handle flaninable materials 59

-
- CLERICAL ACTIVITIES

Maintain records 81
- 

Identify and tag parts 81

USThG ~~U]B(~~T
- Safety and inspect for proper safetying 77

Apply protective coating and anti-cor rosive measures 5].

b

~ H

[
LiLi -
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Aircraft Component Repair Personnel

Table 20 shows the most conmionly performed tasks of men holding

cert ain MOB ’ a in the aircraft component repair field, I • e., the so-

called “68 series” MOB’ s. Not appearing in this table are data from 31

component repair helpers (MOB 680.0) because of the fact that this group

had not performed any tasks with sufficient frequency to meet the cri-

terion for inclusion in the table. The other “68 series ” !4DS’ s missing

from this table were not included because too few- men holding these MOB’ a

were contacted in the field to justify analysis of their data.

Since aircraft component repairmen are trained to specialize in the

repair of certain aircraft systems one would expect that each MOB group

in this area would show a concentration of activity in tasks related to

their area of specialization. The data in Table 20 support this

expectation to a limited extent. Many of the high frequency tasks of

engine repairmen (MOB 681) appear closely related to the engine system

alth ough only one such task is listed under the specific heading of

“Power plant, Engine.” The aircraft electrician group (MOB 685) shove

frequent performance of three tasks pertaining to electric systems

‘whereas the other two MOB groups In this table show no frequent tasks In

this system. The airframe repairmen (MOB 686) perform the task “Make

minor skin repairs” with high frequency whereas the other two MOB grou ps

do not.

Again it is noteworthy that so few tasks are done with sufficient

j  
frequency to meet the criterion for inclusion in the table.

A few of the tasks appear to be somewhat demanding of the

ii
: L i

—-5 - - -  
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I Tab le 2O

lI1OST Co r4~ 4 FADI TJNANCE ACTIVITIES ~)F AIFCRAFT COMPONENT REPAI I~IEN
(Only tasks performed 6 or more times by 5O~ or more of the men are included )

Task MOB
681.1 685.1 686.1

(&~gine) (Electr ic ) (Airfra)se)
N 1i7 N ”65 N”l68

L

Make minor skin repairs 67
~~-JE R PLANT, ENGINE

Replace rocker box covers and pa~kets 61
I(~NITI0N SYSTEM

I - Replace spark plugs 51 
- 

-

L AIR rTDUCTI 0N & EXHAUST SYSTEM
Replace cowling fa steners 61&
Replace engine cowling, ducts, exhaust

- 
collection system 60

Li Replace air In duction & exhaust system
-~~ plups, lines, etc . 51

EIECP~ICAL SYSTEM
ti Re’ )lace lamp bulb s 52

Operate multimeter 75
Read wiring dIagrams 75

- 
- i.PERA TIONS

Clean ard maintain shop equipnent 53 51 68
- - 

- H and le flammable ma terial 51
CLI~ .I~’AL A(~T VITI~S

-~ Identi ty and tag serv iceable and
- - 

unserviceable parts 51
H USING 13~UI~~~ IT
Li Safety and inspect for proper safetying 51

Make rivet repairs 75
- A r ].y pro tective coat in r & an it—cor roaive

Li measures 53 61~Make repairs by solderIng 63

i t

-

~ 
H
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J repai rman ’ a skill but most app ear to be rather s1~~l. aM routine •

mparlaon of Activities of Organizational aM Field Msint~”~nce

Personnel

It has been evident throughout this chapter and also throughout the

previous chapter which was concerned with orga nizational i~~Intenance

personnel, that very few tasks are performed with high frequency and

that those that are , are generally organizational level tasks . Substa n-

tially the same tasks are performed with high frequen cy both by

mechanics and repairmen .

It might be speculated that these findings are an artifact arisin g

from the particular criterion employed in selecting items to be reported
10

In the tables. To evaluate this possibility, certain other criteria

were applied to determine whether the contents of the existing tables

L would thereby be modified appreciably . For example, data for L-19 
—

me’~h~ri1 cs and for L-l9 repairmen were reana lyzed and new table s

constructed accord ing to each of the following criteria : (a) all Items

performed 3 or more times by 75% of the men; and (b) all items performed

10 or more times by 30% or more of the men. It was found that with

criterion (a) fewer items qualified and with criterion (b), a greater

number of items qualified . In each case, however , the particular items

listed for repairmen and those listed for mechanics were substantially

~ 
j the same. It is clear , then, that repairmen and mechanics cannot be

10. The Aviation School and the Thanaportation School have each
been supplied with complete sets of all data relevant to their
interests .

-
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i

differentiated on the basis of the high frequency tasks which they

perform. —

1. It is still possible , however , that repairmen and aet’h*Mcs can be

- 
differentiated on the basis of the tasks which each group performs more

:-
-
~ 

often than the other , even though neither group performs them with high

frequen cy.

- A special ana lysis (described in Appendix A) revealed that a total

of 62 tasks were performed more often by repai rmen than by mechanics on

at least one of the nine aircraft involved in the study. Only nine of

these tasks were clear ly identifiable as authorized field maintenance

I tasks on the basis of the Maintenance Allocation Charts. A total of 51

- - tasks were performed more often by mechanics than by repairmen. All but

1 - one of these were , quite properly, organizational msdntenance

I 
~ re sponsibilities.

- 

It is of interest to determine whether there are certain aircraft

systems on which repairmen perform more work than met~thnnics and vice

versa . A special analysis (descr ibed in - Append ix B) revealed that

I ~ repairmen were more active than mechanics on the following systems :

I Controls , Lending Gear , Ignition SyBtem, Air Induction & kbthaust System,

and Helicopter Controls. !~ chanics were more active than repairmen on

the following “systems” : Inspections, Airframe, Oil System, Electrical. =

System, Operations , Clerical Activities , and Using Eq,uipnent . Even

I. thoug h repairmen and. mechanics do differ with respect to the systems on ~

[ which each is more active than the other , the vast majority of individua l

tasks on which the groups differ are organizational maintenance

~

I I 
- - - - -

~~~ 

-
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- re sponsibilities .

In order to gain a clearer understanding of which personnel

actual ly perform the authori zed field maintena nce task s, a varie ty of

L analyses were carried out based on just those tasks which are clear ly

- identified in the Maintenanc e Allocation Chart s as field maintenance

responsibilities. This was done for the L-l9 data , and, in some

- 
instance s, for the L-20 and the E-13 data as well . These ana lyses are

described in detail in Appendix C. The pr incipal findings resulti ng

- — 
from these analyses were as follows :

(1) With re spect to all L-l9 field ~n~intenance tasks , repairmen

were more active than mechanics on 45 tasks; mechanics were more active

than repairmen on 30 tasks ; and both groups were equa lly active on ~48

tasks . Comparable results were found with respect to the L-20 and the

H-13 data.

(2) The tendency for repai~~~n to be more active than mechani cs

on 1 -l9 field maintenance tasks was not related to the total frequency

with which each task was done. In other words , there was no tendency

for the Infrequent tasks to be done primarily by repairmen. 
- 

-

I j (3) The average number of L-l9 field maintenance tasks which had

been performed by repairmen in a three-month period was 68; the average

- - number performed by mechanics was 39. ~~wever, since there were more - = 1

{ L-l9 mechanics than repairmen in the sample (326 versus 96), this means

that the total number of field maintenance tasks actually performed by —

L-19 ine&wiics was greater than that performed by L-].9 repairmen

(12,766 versus 6, 575). 
•

- 
-

I-i
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The evidence presented in the last few pages, and much of that

U presented In other sections of this report , indicates that there is

considerable overlap in the duty activities of mechanics (men with

organizational i~ -int,nance )~)S’ a) and of repair men (men with field main-

tena nce W)S’ a). The fact that repairmen are as active as they are in
- the perfo rmance on lower echelon tasks is probably explained by the fact

that many of these task s are done merely as steps in gRining access to

- 
components requiring higher echelon repair. Others may be in the nature

of Inspections or tests performed to check upon the quali ty of higher

echelon tasks that have just been completed .
Li The failure of repairmen to show very high freq uency in the

performance of any of the higher echelon tasks is probably explained by

the following considerations : (1) Since many of these tasks are quite

time consinn(ng the number of times that they can be performed by

- Individual repairmen is necessarily email. For example, the task

“Replace in~ in rotor head assembly” obvious ly requires much more time

than does the task “Clean plexiglass. ” It is therefore quite probable

that repairmen spend a greater amount of their total ‘work time

performing field maintenance tasks than they do performing lower echelon

tasks. (2) Since the aircr aft in the current inventory are very =

Li dependable and relatively trouble free, complex corrective actions are

- . 

- U simply not often necessary . If they were, this would probably indicate
— the need for design changes. (3) It is also possible that the

geographical distribution of aircraft, and of aircraft unite, is such

- that repairmen must be continuously available in certa in kinds of units

II
- - - -
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where their relative ly high level skills will seldom be ~~~loyed, but

must be available when the need does arise.

A more troublesome question is that of wby the lower echelon

I t mechanics are so active in the performance of higher echelon tasks .

r The most reasonable explanation of this fact is that since repairmen and

me~lwt1ca so often work in the same units, a great deal of cross-training

occurs • From close association with repairmen, mechanics eventually
= learn to perform many of the higher echelon tasks and are probably

required to do so ‘when the repairmena’ work load becomes excessive.

Table 1. on page Z1. ebows that each of the listed categories of units

contains both organizational and field tn~ 1 ntenance MDS’ s • The entries

in Table 2. include not only the independent maintenance personnel but

also the helpers and the enlisted supervisors. The number of mech”nl cs

in the sample who were assigned to field mnLfntenance organizations was

21; the number of repairmen ‘who were assigned to organizational type

units was )
~~
. After examining the 1~)&E’ s for many of these units It

appeared that most of these men were misassigned.

~nother question, and one that cannot be answered by the data

H obtained in this study, concerns the efficiency wi th which organizational

1-51 mRThtenance personnel carry out higher echelon tasks . It is possible
U that they are much slower in doing so than the more highly trained

[j repairmen and that they require a good deal of assistance and super-

vision from the repairm an. Probably in most instances repairmen bear - 
-

I 4

~
..
~

_ - _ l t - -~I
~~~~ ~ j responsibility for the proper execution of the work. j -

It is believed that aviation mM ntena nce authorities should
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- carefully consider the implicatio ns of the finding that lower echelon
- me~h*nics are fairly active In the performance of field maintenance

tasks. Conceivably, some modification might be called for in the train-

- - 1mg given to the se two categories of per sonnel , Lu the aasigaient of

such personnel to different units, and/or in the authorized responsi-
- bilities of each. Perhaps s~~~ of the field maintenance tasks ‘which

-

~ mech*nl ca perform without having been formal ly trained to do so should 
-5

be added to their authorized responsibilities . This, of cour se, ‘would

require that appropriate additions be made to the ir foimel tr ~1nIflg

programs. Perhaps organizational ,n~4 ntenance doctrine should be

modified so as to explicitly provide for the performance of higher

echelon tasks by organizational maintenance personnel whenever such work

can be supervised by field maint enance personnel . O~ the other hand, it

may be considered desirable to take administrati ve actions to prevent

organizational maintenance mechanics from working beyond their echelon.

Another possible course of action ‘would be to improve t~ie efficiency of

the personnel distribution system so as to reduce the ~~cidence of

misaaaigmnent of aircraft maintenance personnel. FinaLly, it may be the

I jud~ nent of aviation maintenance authoritie s that no p ’rticular actions

~ I 
are indicated by the finding that organizationa l maintenance mechanics

- are relatively active in the performance of field maintenance tasks .

Perhaps the present system is doing a satisfacto ry J ob of maintaining

the Army’ a aircraft in spite of the fact it does not ~~~ere precise ly

(] to the formal administrat ive regulation s.

Ii
El 

- 5 -
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Cha pter 5

EVALUATION OF THE EMYRY C~DURSES IN AIRCRAFr
1.. W-IMYENAKCE AMY) AIR~~A1T COMPONEMY REPAIR

This chapter is concerned with an evaluation of the Aircraft

)~iatenance ~~ztry ~~urse ()r)s 670.0) and of the Aircraft Component
L Repair Helper Course (it~B 680.0). Although the latter course no longer

exists as a separate entity, Transportation School authori ties have

Indicated that an evaluation of the topics it contained would still be

of value to them since most of these topics are now taught in var ious

of the advanc ed courses.

Recause the two courses were highly similar in content , it was

possible to construct a single check list , the School Subjects Check

List , for evaluating both courses. This research instrumen t list s all

topic s of instruction included in the two courses. The topics are

organized into the following three groups: (a) those comnon to both

courses ; (b) those unique to the 670 course; and (c) those unique to the

680 course. All men contacted who had. taken either of these two courses

were r equired to fill out a copy of thi s form. Data were obtained from

1650 graduates of the 670 course and 690 gradu ates of the 680 cour se.U

It seems quite likely that many of the men who filled out a School

Subjects Check List would be unable to make a clear distinction between

U the traini ng they bad received in their helper course and that which

11. These numbers wer e the projecte d N’s obtained after the 00*15 data
had been weighted. Actual N’ s were 9814 and 1489 respectively for
the 670 and 680 graduates.

--

~ 
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[j they had received in a subsequent advanced course. ‘lb the extent that

- this is true , these data may be legitimately interpreted as having
~ U 

- 
Implications for aircraft m’~i1i’itenance trnlning in general, not mere ly

for the helper courses.

In filling out the form, the man was required to make certain

L responses in connection with each relevant topic listed in the form.

- Specifically, to Indicate how valua b’,e for maintenance he considered

that topic to have been, he was to mark one of the following response

L categories: U~~~~~~ value,” “s~ae value,” “much value,” or “great value .”

-~ If he was unable to recall the topic, he so indicated by m~ kfng a check

J mark in an appropriate response category. Be was also required to

- express an opinion concerning the appropriateness of the amount of time

that had been spent on each topic in the course ~~ marking one of the —

- 

L following response categories: “lbpic could be dropped from the

course,” “I needed less training on this topic,” “T~~ jn ing on this topic

I [] was about right,” or, “I needed more tra4ning on this topic. ”

These data concerning judged appropriateness of tr~~ning time will
U not be analyzed in great detail in this report for the following reasons :

(1) Since the 680 course has been discontinued, such ju dgaeuts ‘would

have little meanin g with respect to it; (2) In July of 1960, the 670

(j course was revised rather radically in connection with a general

reorganization of the *)6 structure in aircraft ~n*intenance. The over-

- 
- 

all effect of the revision was to reduce the length of the course from

U eight to five weeks. Thi. meant that most of the topics received less

attention then formerly . Th.r.fore , thee . judgoents with respect to

[1 appropriateness of training time could have little meRni-ng (3) In any

_  _ _ _ _ _ _  — - 5 —-
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event, it was found that topics judged in greatest need of additional

training were, by and large, the s~~e topics which were judged to have

greatest value for ‘~~~i ntenance. Therefore, by directing our attention

- I primarily to the judged value for inn intenance, we will learn about - the

-
~ 

a~~~ things that ‘would be learned from a consideration of the judged

- 
_

; 
- training needs.

Probably because the two courses are so similar in content and

- - - also, perhaps, because field mpi ntenance men and organizational mainten-

ance men have been found to do essentially the same things, we find that

the two categories of men evaluated the topics in their respective

Li courses very 8imil~rly. It is for thi s reason that evalua tions of both

ii courses are dealt with in this one chapter.

~Ibpics Judged of Most Value in Maintenance

U The response categories , “no value,” “ some value, ” “much value,” or

“great value,” were assigned score values of 1, 2, 3, and 14 re spectively.

Mean scores (rep resenti ng mean value judgments) were computed for each

topic. The higher the mean value judgment for a topi c, the greater the

I value for maintenance that topic was considered to have.

Li Tables 21 and 22, respect ively, list the top 20 topics in the 670

— 
- : 1 course and in the 680 course in terms of mean value jud gment . Twelve

- 

- 
- 

- 

topics , those marked with an asterisk in each table , are ccsmxrn to both

tables. In general , the mean value jud gments received by topics in the

670 course are somewhat higher than those received by topics in the 680
~~~~- -  T - -

~~~~~~ ii course . The highest rnnki ng topic in both courses was “ Identification .

4

of Minor Engine Malfunctions and Trouble Shooting.” In fact, 60% of the
-

~

________ -5 -5 -5
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-~ Table2l

- 1 -• Topics in 670.0 Course Judged of Most Value in !laintenance

1 Topic Mean Value
Judgment

*1, Identification of minor engine malfuncti ons and
- - tro uble shooting 3.57

*2. Familiari,~at ion with aircraft magnetos and ignition systems 3.32
- 

1 3. Cyclic, collective pitch and tail rotor control systems 3.2?
L 3*14. Intro&cti~’n to Air Force techni cal publication system 3.27

5. Cyclic , collective pitch , and directi onal conrol systems 3.26
6. Airplane control systems 3.214

*7~ Discussion of Technical order numbering system 3.23
4. Trouble shooting, service, and repair of hydraulic system 3.22

- 9. Prac --ical exercise in preparation and maintenance of DD Form 781 3.22
*10. Types of power trains; components, nomenclature and

L functioning 3.21
- 

11. Discussion of procedures in pre para tion and use of DD Form 781 3.21
- 

- 12. Types, use and inspec tion of safety devices 3.18
*13. Practical exercises in t’se of Technical Order indexes 3.18
*114. Discussion of bear ings, bushin gs, rears, and shafts 3.17

/ 1~. &igine and power train lubrica tion 3.17
16. Parts of aircraft and t)’eory of flight 3.16

*17. Princi~1es of hydraulics 3.16
*18. Discussion of aircra ft instruments an d their purpose 3.15
*19. Familiarizati on with aircraft Cenerator systems 3.12
*20. Princip les of carbu re tion 3.1].

* Topics marked with an asterisk were jud r ed by both 670 graduate s and
680 ~‘ra duates as among the top twen ty in terms of value for maintenan ce.

Li
I 

-~~

ii[
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I’
Table22

L. Topics in 680.0 Course Judged of Most Value in flaintenance

I: r
i.. Topic i~tean Valu e

Judgm ent
*l• Identificati on of minor engine malfunc tion s and

trouble shooting 3.38
*2. Familiarization with aircraf t magnetos and ignition systems 3.214
*3. Discussion of Technical Order numbering system 3.16
*14. Types of power trains; components, purposes, etc. 3.16

3 ~*5, Practical exercises in use of Technical Order Indexes 3.15
~*6. Trouble shooting, servicing and repair of aircraft

p hydraulic systems 3.15
*7, Discussion of bearings , bush ings, pears and shafts 3.114
8. Procedures and techniques used in cleaning engine and power

• tr ain components. 3.114
*9, Princip les of hydraulic s 3.114

*10. Introduction to the Air Force Technical publicati on system 3.11
- 

*fl, Principles of carbu reti on 3.10
12. Familiarization with voltmeter , ammeter and ohmmeter 3.10
13. Carburetor removal, installation and external adjus tment 3.10
114. Safety precaution s in aircraft hyd raulic systems 3.09
15. Inte rpretation of wiring diagrams in airc raft Technical Orders 3.09

*16. Fam iliarization with airc raft penera tor sys tem 3.O6~
*].7. Discussion of aircraft instruments and their purpose, 3.08

r 18. ~irc raft engine pistons , pins and rings 3.08
19. Precision measurin g tools 3.07

- 20. Removal and installation of aircraft engine cylinders . 3.P7

I ç;
* Topics narked with an asterisk were judged by both 670 gra duates and

680 gr~dua tes as amon g the top twenty in terms of vclue for maintenance ,

(i-
ii

I - -,
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~ j  670 graduates and 136% of the 680 graduates checked this topic as one

having “great value ” for iiiMntenance. It would appear that one of the
- most difficult tasks performed by mechanics and repairmen in the field

is the diagnosis of minor engine malfunctions . Presumably, grosser

malfunctions are more easily diagnosed. In each table there are certain

- other topics such as “familiarization with magnetos and ignition ’
- - systems,” and “principles of carburetion,” which might reasonably be

L expected to facilitate trouble shooting of minor engine malfunctions .

It seems likely that these topics were considered by mai~r men as highly

valuable for maintenance for this reason .
f i
L Another prominent feature of both tables is the presence of several

topics concerne d with the use of technical information sources. In

Table 21, topics numbered 4, 7, and 13, fit this description. In Table

22, topics numbered 3, 5, 10, and perhaps 15 meet this description.

- 
In Table 21, four topics ( items 3, 5, 10, and 15) a].]. pertain to

- ì 1~\
helicopter power trains or control systems.

Topics in Which Men Need Additional Tr~1ntr~g

Judgments concerning the appropriateness of the time spent on each

topic were made by checking one of the following response categories :

L ~ “I needed more trR~ n{ng on this topic ,” “tr nlnlng on this topic was

about right,” “I needed lees training on this topic,” or “topic could

be dropped from the course.” Percentages of men who checked each

- 
response category for each topic were computed.

Li Since it would be difficult to draw conclusions from such a large

mass of data, further analyses were made to obtain a single index of the

1]
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exten t to which addi tional training was needed in each topic . Such an

( index was computed by subtractin g from the percentage who said more

tr aininc’ was needed , the perc en tage who said less training was needed ,

I - or that topic could he dro~~ed from the cou rse. The resulting index

- 
number is referred to %~ a “net percentage. ” The larger the net per-

L cen tage , the greate r the ~udged need for more training . A negative

net percentage means tha t the number -of men who s~id more training was

needed was smaller than the number who said less training was needed .

In other words , an item with a negative net percentage is one which

would appear to need less training time if any changes at all are to

be made in the time devoted to the topic .

-
- 

Tables 23 and 214 re spectively , list the top 20 topics in the
- 670 course and in the 680 course in terms of the net percentage who

desire d more training and also the absolute percentage who felt that

the time devoted to that topi c had been “ about ri~~t.” The contents

-
- •

- of these two tables resemble each other marked ly : 17 topics (those

ma rked with an aste ri sk) are conm~on to both tables. This fact , of

- course , is compa tible with the cobclusion dra ~in in Chapte r 14, namely

that organizational and field ma intenance personnel do not diffe r

markedly in the kind of ~min tenance ac~4’ ‘ ties they perform .

In mak ing judgments concerning tra in 4 ng needs , it was possible

‘ -‘r the ina to take into accoun t not only the value of each topic

~c~r maintenance work but also its value for a~y ether aspect of the

~~‘. It a ppears , b,wever , that ju dged valu e for ma in tenave was the

,.- ~~ rv ‘ee tor dst~nnining the men ~5 judgment of training needs .
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Tab1e 23

~Ibpics in 670.0 Course in Which Greatest Number
of Men Rzpieeaed Need for Additional Training

~~re ~~~ining
- - Training About

Needed Right
1~pic Net % Absolute *

- - 1 * 1. Identification of minor engine malfunctions and
trouble BhOoting 52 43

* 2. PR in use of 1~cbnical Orders Indexes 38
* 3. P~mi1iar ization with ~~gnetos and ignition systems 33 57
* 4. Introduction to Air Force technical publication systems 36 48

-~ * 5. Discussion of Technical Orders numbering system 36 49
- * 6. Trouble shooting, service and repair of components

In aircraft bythaulic systems 34 51
* 7. Interpretation of wiring diagrams in aircraft TO’ & 33 57
* 8. PR in preparation and maintenance of DD Form 781 32 58
* 9. Fami].iarizatlon with voltmeter, a~~~ter, and ohimneter 31 49
*10. Discussion of procedures employed in preparation and

use of DI) Form 781 29 61
i I - U. Cyclic , collective pitch and directional control ays~ m 28 61

12. Cyclic , collective pitch and directional tail
rotor control systems 27 6].

*13. ~ mdamentals of electricity 27 53
— 

*].4. ~ rpes of power trains; components , nomenclature and
functioning 26 66

*15 Discussion of time Compliance Technical Orders and
misc. Technical Orders 24 59 —

16. Parts of aircraft and theory of flight 24 63
*17. Pr inciples of carb uretion 24 60
*].8, Pemiliarization with switches, rela ys, fumes and

circuit breakers 23 60
*19. Discussion of standard Technical Orders Nendbook 22 61
20. Principles of ~ rdraulics 22 66

I :
L

* Tbpics marked with an asterisk also app ear in Table 214 which lists the
twenty topics in which gradnates of the 680 ccurse felt they were most in

J need of additional training.

-u

(

~~1
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Table 24

L Topics in 680.0 Course in which Greatest Number of Men
Ebcpre ssed a need for Additional Tr~(ni ng

More Training
- Topic Training AboutI Needed Right

Net % Absolute %

f ~ * 1. Identification of minor engine malfunctions in 45 42
U trouble shooting

* 2. Discussion of Technical Orders numbering system 42 41
* 3 PR in use of Technical Orders Indexes 41 1414

— 

* 4. PE in prep aration and Maintenance of DD Form 78]. 38 5].
* 5. Discussion of Procedures employed in preparation

and use of DD Form 781 35 50
* 6. Introduction to the Mr Force Technical publication

t 35 4].
* 7. Interpret ation of wiring diagrams in aircraft TO’s 35 48
* 8. Familiar izat ion with aircraft m agnetos and ignition

systems 35 55
* 9. Familiari zation with voltmeter, ammeter and ohmmeter 33 52
*10. ~mdsmenta1s of electricity 32 51
*11. Principles of carburetion 31 50
*12. Familiarization with switches, relays, fuses , etc. 31 57

- *13. Trouble shooting, servicing and repair of aircraft
hydraulic systems 30 52

Li 14. Discussion of Technical Orders indexing and filing
method 25 50

- 15. Discussion of AN numbering system and aircraft
hardware, etc. 25 52 —

16. Introduction to welding proc edure s 25 53
- ; - ~ 

-
~~ *17. Discussion of Time Compliance Technical Orders and

miscellaneous Technical Orders 24 54
- *18. Discussion of standard Technical Orders Handbook 23 58

- *3.9. Types of power trains; components, purposes etc. 22 64
1 .20 . Discussion of aircraft instruments and their
U purposes 22 63

U
*‘lbpics marked with an asterisk also appear in Table 23 which list the 20 topics

- - - in which graduates of the 670 course felt they were most in need of additional
- - -- training.
-~~~

- -
- ,
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Fifteen of the 20 topics in Table 23 and all of the 20 topics in

- 
Table 24 also eppeared in the previous tables which listed the topics

I iudged Elost valuable for maintenance. The remaining topics in Tables

23 and 2h were ones in which the men felt they needed more tra ining

even though they did not consider them to be of outstanding value
- 

for maintenance.

U The highest ranking item in a].]. tables is “ Identification of

Minor Engine Malfunctions and Trouble Shooting .” It is al so evident

Li that graduates of both courses felt a great need for more training

in the use of technica l inform ation sources. Perhaps they felt that

a greater facili ty in the use of technical publications would assist

I f them in many of their maintenance problems .

- The reader is caution ed not to accept uncritically the implica-

Li tion that topics judged in need of addi tional training should in fact

be r iven greater emphasis. It should be kept in mind that the nature

of the research instrumen t used to collect these da ta restricted some-

t 
what the kind of information which could be reported. If a man had

had difficulty perfc rming certain of his maintenanc e duties , he would

U prohab J y indicate a need for more training on 4ia tever topic -or topics

~~~. among those listed in the form appe a re d to him to be rela ted to his

difficulty . It is possible that for some of Th e ma intenance difficul—

ties he had had , no course topic was listed which was closely relevant.

For example , the topic “Fundamentals of Electrici ty” was regarded

[1 by a net perc entage of 2Th of the 670 gra duates and 32~ of the 680
-

~~~~~ L
[1

-L 
-
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gradua tes as one in which they needed additiona l training tii ie. This

1.! fact probab ly mecns that many men had had difficul ty in performing

I 
‘1  

electrical repairs. But it does not necessari ly mean that additional

training in Fundamental of Electricity would solve the problem. It

is possible that a different kind of topic in the general are of

- 
electricity is needed, possibly one entitled, “Diagnosis and repair

of aircraft electrical systems.”

In general, it is probably best to assume that any tcpic judged

- in need of additional training is one which is at least peripherally - -

{ ~
- related to some maintenance are a in wi’ich the men ha d had di8ficulty .

Such topics should be care fully examined to see where instruction

V rii~ht be improved. Improvemen t , in some ins tances , might consist of

providing more detailed informa tion and at a more moder a te pace. In

other instances , inprovement might consist of drastical ly revising

(1 the lesson plans so th~’t the topic is tau c?h t in an entirely diffe rent

fashion. It is possible that in some instances an entire ly new topic

U abould he added to the P01 in an effort to alleviate the maintenance

difficulties which presumably are related to it.

U F
Topics Jud ged of Least Value in Maintenance

U Tables 2~ and 26, respe c tively , list the 20 topics in the 670

. course and the 20 topic s in the 680 cours e w~-’ich have the lowest mean :- -

( value judrv~ents In other words, these ~re the topics which the men

considered to have the least va].w for maintenance. It does not follow,

however , that these part icula~~ ..opic s, or others having a low mean
. 

-5
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Table 2S

Topics in 670.0 Course udged of Least Value in i~’aintenance( U
Topic Mean Value

- Judgment

U 1. Famili~i~jzatjon with parachutes 2.31
*2. Types and categories of Arn~r rotary and fixed wing aircraft 2.32
3. Developt~ent and layout of a tactii-al Arn~r airstrip 2.3~

- 3*4. Familia r ization with pilots magnetic compass 2.46
*~~ . Responsibilities of Dept . of Air Forc e and Dept . of Ar~~for maintenance of Arn~r airc raft 2.47
3*6. Categor ies and echelons of maintenance 2.S2

-
~ 7. Familiarization with operation of A rIV Aviation Co. 2.~S

~‘8. Introduc tion to USAF and Tra nsport ation Corps Supply catalog 2.6~*9. Care and repair of airc raft fabric s 2.6~U *10. Importance of supply econon~r, etc . 2.66
*11. Instruction on Unsatisfactory Equipment Reports 2.68

— 12. Recovery and evacuation 2 .68
13. Familiarization with inapecti ons of ferrou s and non-ferrous

materials , application of magnetic particles and penetran t .- -

methods 2/72 - -

]IL . Basic aircraft crash rescue procedures 2.74
l~. Removing, installing and storin g pr opellers 2.79

- - 16. Familiarizati on with princip les and t”nninology of weigh t
and balance 2.79

17. Radio and telephone procedures 2.79
*1P. Aviation POL pro ducts 2.80
19. Use of protective coatin g on airc raft 2.81

I ~~ 
*20. Identification and care of plastics 2.81

* Topics marked with an asterisk were judged by hoth 670 gra duates and
680 radua tes as among the bottom twenty in terms of value for maintenance.

I 
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f Table 26

Topics in 680.0 Course Judp~ed of Least Value in 1~1aintenance

Topic Mean Value
Judgment

1. Familiar iza tion with Transportation Corps airc raft
maintenan ce units - 2.24

— *2. Responsibilities of the Depar tment of Air Force and the .‘.~~~~- -5Department of Army for maintenance of Army aircraft 2.26
*3. Types and categories of Arit~ rot~ry and fixed wing aircraft 2.31
4*4. Familiarizati on with piLot’ s magnetic compass 2.42
*5. Categorie s and echelons of maint enance 2.1.i9
6. Discussion of I iolecula r Theory 2.497. Gravi ty, and Newton ’s laws of moti on 2.508. Transportation Corps avj&tj on maintenance and supp ly sytem 2.54 -
9. Discussi on of quality control 2.59

*10. Care and repair of aircraft fabri c 2.61
11. Supply procedures 2.61

*12. Importance of supply economy 2.66
*13. (wiation POL products 2.68
*i4, Introduction to USAF and Transporta tion Corps supp ly catalogu e 2.69*)5 Instruction on Unsatisfactory Equipment Reports 2.69U 3.6. Technica l Order familia rization charts 2.71
17. Discussion of force, work, power and horsepower 2.74
18. Blueprin t reading 2.75 -:3.9. Pr Inciples of operation of propellers 2.77

*20. Indentificatj ori and care of plastics 2.77

* Topics marked with an asterisk were .jud~ed by both 670 graduates and
680 graduates as among the bottom twenty in terms of value for maintenance/

[--5;
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value judgment, necessarily have no usefulness in their respec tive

[ courses. It seems likely that certain topics which are known to have

little value for maintenance work per se were included in the courses

( — 
ror other reasons. For example, the topic, “Types and Categories of

Army Rotary and Fixed Wing Aircraft” is probably essential in order to

give the student an adequate orientation to the job he will ultimately

perform. It is probably essential for safety reasons that all men

in organizational maintenance units be acquainted with “basic aircraft

I,., crash rescue procedures” even though this topic is of no value to

maintenance per se. Instruction on such topics as “Unsatisfactory

Equipment Reports” and “Importance of Supply Economy” is probably

- 
- 

essential even though it is not directly related to r~aintenance.

-- There are a number of other topics in both tables which are not - - 
—

obviously reia ted to maintenance and whose usefulness in the courses

will have to be assessed by appropriate training authorities. Two

examples are “familiarization with parachutes,” and “familiarization

with pilot’s mapnetic compass.”

Other topics in Table 25 are clearly related to maintenance yet

were regarded by the men in the field as having very little value. It

- 
seems likely that these topics were so reparded because they pertain

to rarely performed maintenance activities. Some examples are : “care

~ and repair of aircraft fabrics,” “removing and storing propellers,”
-
. - - an d “use of protec tive coating on aircraft. ” Maintenanc e Activities

Check List data , reported in Chap ter 3, indicate that none of these
U

items is done with high frequency.

~H L )
I~ T
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- 

It will be noted that the contents of Table 2C are highly simila r

ç 

- to the contents of Table 25. In fact , 10 of the topic s are common to
L —

both tables , indicating again the similarity of finding s with respect

( - to the 670 and 680 cour ses. - 

-

Topics in which ~-1en Need Less Training
U

Tah les 27 and 28 list for the 670 and 680 courses , respectively ,

the 20 topics having the smallest net percentages of men who expressed

-
, a need for more tra ining. In other word s, these are the topics in

- which the rreat es number of men in each course felt that they needed

less tra ining . It will be recalled that a negative net percentage

means that the n~ - - her of men who desired less training exceeded the

number who desired more tra ining. In order to give the reader a

better basis for evaluating the net percen tage figures, each tab le

J~ 
L also includes the percentage of men who consider the training time

devoted to each topic to have been “ abou t right.”

These two tables also show a marked similarity to each other.

Twelve topics, those marked with an asterisk, are common to both

tables. In other words, 670 and 680 gra duates agree that they need
(.i less training on these particular topics.

It is also worth noting tha t the table s concerned with training
- - 

needs are very similar to the corresponding tables concerned with

judged value for maintenance. In other words, there was a marked

tendency for men to t’eel th~t they needed less training in those

- tonics t-vbich they consider of least value for maintenance.

o
-~~~~~~ -~-~___________
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Table 27

-~~ Topic s in 670.0 Cours e in which Greatest Nunber of hen
- 

- 

Expressed Need for Less Training

L More Training
Topic Training About

Needed Right
Net % Absolute ~

*1. Importance of supp ly economy, etc . -23 58
*2. Responsibilit ies of Department of Air Force and

U Department of Army for maintenance of Army aircraft -22 62
3. Development and layout of a tac tical Army airstrip -19 65
4. Familiarization with parachutes -17 66

*5. Types and categories of Army rota ry and fixed wing
aircraft -16 71

*6. Discussion of prop er care and use of hand tools -13 69
*7. Ca re and rep air of airc raft fabric —12 67

U *8. Familiarizati on with pilot’ s magnetic c ompass .~ll 68
*9. Aviation POL pro duct8 - 9 77

1 10. Familiarizati on with operation of Army Aviation Ce. — 8 69
*11. Removing, installing and storing prop ellers — 7 6?
*1.2 . Categories and echelons of maintenance — - -6 65

fl 13. Use of proptect ive coating on aircraft — 6 76
*14. Cleaning of aircraft and prep ara tion for storage - 5 71

- *15. Principles of operation of prop ellers - S 72 —

,.- -~ *16. Identification and care of plastics - 5 73
17. Discussion of shop safety hazards - 4 73

- 3.8. Introduction to USAF and Transpor tation Corps supply
catalogue - 3 53

20. Meth ods of engine packing and preservation for temporary 72
and indefinite storage — 1

71

* Topics ma rked with an asterisk were judged by both 670 graduates
and 680 graduates as among the bottom twenty in terms of judged

- need for additional training .

Li
[1
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Table 28

Topics in 680.0 Course in Which Greatest Number of Men
~ - Expressed a Need for Less Training

U

More Training
- Training About

- Topic Needed Right
- Net % Absolute ~~ 

— -
- 

-

1. Orientation to Transp ortation Corps -48 50
- - 2. Familiarizati on with Transporta tion airc raft main-

tenance units - -31 63
*3. Responaibilites of the Depart ment of Air Forc e

U and Dept. of Army for maintenance of Army aircra ft -24 63
*4. Importance of supp ly economy -23 55 I - -

*5. Aviation POL produc ts -15 68
U *6. Removing , installing storing pro pellers -hi 63

*7. Discussion of prop er use and care of hand tools - —13 73 - -
-

*8. Cleanin g of aircraft and preparation for storage -13 70
*9. Types and cateporied of Army rotary and fixed w igg

-j  aircraft -12 74
- 

10. Transporta tion Corps aviation maintenance and
supply systems -12 67

11. Gravity and Newton ’s laws of moti on -12 70
12. Discussion of the molecular theo ry —12 62

*3.3. Care and repa ir c-f aircraft fab ric —11 6~
u lii. Discussion of quali ty contr ol -11 74

- - *35. Categories and echelons of maintenance —10 66
*16. Principle s of operation of propellers -10 64
17. Supply procedure s -10 66

*18. Familiarization with pilot ’s magnetic compass - 9 59
- 

- -  
19. Procedures and techniques used in cleaning engines, — .8 78

*20. Identification and care of plastics — 8 78

* Topic s marked with an asterisk were judged by both 670 graduates
and 680 graduates as amohg the bottom twen ty in terms of jud ged

J need for additional training .

- -
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-. Two of the topics in Table 28 appear to deal with highly abstract

theoretical subjects whose relevance to the pra ctical aspects of

maintenance work may be quite remote. Referred to here are topics 3.1

and 12 dealing , respectively, ‘wi th “Gratity and Newton ’s Laws of !lotion”

- 
axi1 “Discussion of .iolecular Theory .” If It is considered essential

- that repairme n receive instructi on on such theoretical subjects , it

would probably be preferable to in tegra te such instruction within a

maintenance c ...ttext . By th is is mean t that such instr uction should

be introdu ced only after a maintenance pro blem is under discussion which

clearly cannot be solved without app licati on of such thecre tica l material.
I n 32, 13
L Several previou s HumfiRO studies of MOS ’s outside the aircraft

maintenance field have found that men who received their theoretical
- instruction in a maintenance context became better trouble shooters

than do men who had received their theory inst ruc tion in the conven tional ,

-

~~ somewhat abstract manner. It appears thet men who are exposed to

theoretical material outside of a maintenance context find it more

difficult to learn and also tend to have difficulty in app]ylng such

U theoretical material to the pr actical maintenanc e problems on the job. 
-:

Ii

12. George H. Brown et al,, Development and Evaluation of an Improved Field
- - Radio Repair Course, Technical deport S8, Human Rest- urces Research - —

- 
Office, September 19S9.

- 13. S • James Goffa rd et al., Basic Electronics for ~U.nima].]y Qualified Men :
11 An Experimental Evalu a tion of a hethod of Presen ta tion, Technical

Report 61, H uman Resources Research Office , Febru a ry 1960.

~~~~~~~~~ 
I
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- t
I L ~ Finally, it should be noted that with respect to all topics in

hoth Tables 27 and 26, at least 50% of the men conside red the train ing

time de”oted t- ’ -  these topics to 1— ave been ~~out right. There is thus

- no strong indication that any topic in either course was receiving too

- much tra ining time . This is in conformity with what is usually found
-5 when men are asked to evaluate a course, ~hat is, men seldom feel

that they i~ave been excessively train ed on any topic; more commonly

they fee]. that they have received insufficient tra ining. The informs—

tion in Tables 27 and 28 can be of use , h owever , in identifying those

topics whose elimination would be least obj ecti onable when , for what-

- ever reasons, it is desired to shorten a course 4n ~h~ch they appear.

~
j H
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- Chapter 6

- MOST COMMONLY PERFORMED MAIN~~NANCE TASKS BY AIRCRAFT AND SYST~4
- In the USAREUR-SET-~F phase of the field study, direct obser-

vations were made of 1~55O maintenance tasks as they were being

• performed. These obser vations w -~re recor ded on the J~taintenance

Activities Recording Thrm, described in Chapter 1. This informa tion

1 - might be terme d equ ipment oriented rather than man orien ted since it

does not take into account the MOS or du ty position of the man who
- 

performed the task. It indic a tes the relative frequency with which

different kinds of tasks are performe d on differen t airc ra ft — regard-

less of who perf orms th em. It is pro bable that this information will

, ,~ be of ~a1ue to authori ties concerned wit i- the training of field and

- 
depot maint enance men ( who perform maintenance over a greater number

of echelons) and perhaps to persons re -ponsib le for planning spare

parts procurement .

The L~55O maintenance tasks were di stributed araon g the following

J kinds of aircraft: L-19 (625 tasks ), L-20 (297 tasks ) , L-23 ( 73 tasts),

r u— u (658 ta sks), H—l 3 ( 5I.~O tasks), ‘ —23 (25 tasks ), J4_].9, (137 tasks),

H—3!~ (2195 tasks). Since the number of ~-23 tasks observed was too

H 
small (25) to adequ a tely represen t ii-23 maintenance requirements, these

dat a were not analyzed. .~o R-21 data were obtained because no 11-21

ai.rcraft were in USAREUR at the time of the fi . ld study. 
-5

I 
~~~

- -  fl Systems Repaired 3
- 

Table 29, shows , for each aircraft and for all aircraft combined,

F~;: LJ

~HJ
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Table 29

Percentage of Total ~1aintenance Tasks Performed
on each System, By aircraft (USAREUR )

1.~.
Aircraft Al].

t L-19 L-20 L-23 U-lA H-13 H-19 H-3Li Aircraft
Total Total Total Total Total Total Total Total
Tasks Tasks Tasks Tasks Tasks Tasks Tasks Tasks

System 625 297 73 6~8 ~h0 137 2195 1i525

Airframe 35 32 i8 36 10 18 21i 26

&Lgine 10 9 21 12 9 9 8 9

Main Rotor Assembly
and Accessories 0 0 0 0 22 12 11 9

Landing Gear 9 12 5 U 1 Li 6 7
~~~~~~~~~ Controls 9 5 U 10 1 2 2 5

H Fuel 6 9 1 5 5 3 3 Ii

Oil 14 1 3 5 7 3 14

Drive System
(Helicopter) 0 0 1 0 7 8 6 14

Main Rotor Control 0 0 0 0 Ii 7 6 3

Hydraulics 1 3 1 3 0 14 14 3
Ignition 2 3 0 3 5 0 3 3
Props and Prop
Accessories 3 3 36 5 2 1 2 3

Tail Rotor Assembly
and Accessories 0 0 0 0 9 1 Ii 3

- Aircra ft 14 1 1 2 3 7 3 3
- 

Miscellaneous 17 19 14 10 17 17 15
l~~ 1~~ 1~~ l~~ 1~~

• 1/ None of the tasks in the miscellaneous category accounted for more than
— 3% of the total tasks
:4 H

•..1

V

~~~
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-
~ the percentage of ta~.ks involving each major aircraft system. Systems

{ are listed in order of frequency of encouhter for all aircraft combined.

For each of the seven aircraft, the system accounting for the

LI largest proportion of maintenance tasks was the airframe. The subsyst ems

of the airframe most often involved were the fuselage, win~s, empennage,

J and cowling.

The next most commonly encoun tered syst.n was the engine, which

accounted for at least 8 per cent of the tasks perfo rmed on each

aircraft type, The vast majority of maintenance activities performed

on engines were engine run-ups.

For the fixed wing air. raft, landing gear and controls generally

accounted for appreciable percentages of the maintenance ta sks. ‘lost

of the tasks involving controls were concerned with fligh t controls

f~ather than engine controls. For rotary winr aircraft , ~iain rotor

-
~ assembly and ee~~ssories accounted for num erous maintenance tasks.

Corrective Actions~ 1%].]~ SZ~~ m s C ~~bined

Table 30 indic-’tes the rela tive frequency with which different

kinds of corrective actions were performed on the 6ifferent aircraft

Li tyres, without re~ard to the particular systems worked on. Twenty—

four per cent of all the 14525 tasks involved “removing and replacing

parts and coini ’onents .” “inspec ting” and “cleaning” each accounted

for an additional 18 per cent of the tasks . Most of the corrective

actions listed in Table 30 appear to be classifiable as second

• ~ Li echelon responsibilities, although, of course, they may quite properly

ii - 

-

U
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bble 3O

- . Corrective Actions Involved in t~525 r1aintenance Tasks by Aircraft (USAREUR )

L Aircraft
AU

L—l9 L-20 L-23 U-l.A }I-13 H-19 H-3Li Aircraft
Total Total Total Total Total Total Total Total

Corrective Tasks Tasks Tasks Tasks Tasks Tasks Tasks Tasks
Action 625 297 73 658 5140 137 2195 14525

I L  % % %

Removing and replac- 26 32 8 29 20 17 23 214
• ing parts & components

- Cleaning 15 20 16 15 18 21 18

Inspecting 21.. 214 30 21 17 26 15 18

Adjusting 7 9 33 7 17 8 7 9
A Fastening B 5 5 6 6 ti 6 6

Greasing, preserving,
lubricating 1 3 1 3 L~ 2 7 5

Painting, finishing 5 2 0 2 3 5 7 5
RepaIring 5 3 14 10 9 3 3 5

b Line Operations 2 2 1 2 1. 7 1.. 3

- 
Preparation 2 0 1 2 1. 5 Li 3
Clerical Axtivities 2 1 0 1 3 3 2 2

• - Replenishing 1 0 0 1 1 2 1 1

-
~;~ ; -)

- 
- i - d
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be performed by personnel at any echelon. “Repairing lI
, which is probably

primarily a field echelon responsibility, accounts for only five per cent

of the total number of tasks observed.

Detailed Infouimtion by Aircraft , System, Subsystem, and Part
-
~ - The information in Thble 29 indicated the relative frequency with

which each system of each aircraft was encountered by maintenance personnel.

- 

information in Thble 30 indicated the relative frequency with which

each kind of corrective action was performed on each aircraft but did not

specify the particular subsystem or part involved.
1 In this section of this chapter, those aircraft systems which were

found in Thble 29 to account for sizeable prc~ortiona of the maintenance

tasks done on each airc raft are subjecte d to more detailed analyses.

On the following pages, ~ b1es 31 throu~j i  37 present the results of these

,-
~~ 

deta iled analyses. They require no comment beyond an explanation of how
Li they are to be read. As an example, 1~b1e 31 is to be read as follows:

A total of 625 maintenance tasks on the L-19 aircraft were observed.
Li

The airf rame system accounted for 216 of these tasks or 35% of the total.

~ 
j The fuselage (a subsystem of the airframe) accounted for 62 tasks or 29%

A I ~ of all airframe tasks . “Cleaning, washing, wiping or scraping the
U fuselage” accounted for 30 tasks or 48~ of all fuselage tasks. tbder

each subsystem are listed as many kinds of tasks as necessary to account

for approximately 75% of all tasks done on that subsystem. Thaks which

accounted for lees than 10% of the total subsystem tasks are generally

not included in these tables.

14. Repa iring was defined as “any activity other than adjustment which is -
•

desi~~ed to return a malfunctioning part to serviceable condition. ’

~~~• - - - ~~~~~~~~~ - - • S~~ - - - -•-~~~ —~~~~~~~~~ • • -  ~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _
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- Table 31

Li L—19: Distribution of 625 iia intenance Tasks

Ii.. Number of % of Sub
-

‘ Mj intenance Tasks - Tasks System
Tasks - —

- 
AIF~FRAME SYSTEM (216 Tasks , 35% of Total) *

- Fuselage subsystem (62 tasks, 29% of system tasks)
Clean , wash, wipe or scra pe 30 148

- Remove fuselage 13 21
L Drill out fuselage 11 18

Wing subsystem (56 tasks , 25~ of system tasks )
Remove and replace wings 23 141

• Clean, wash, wipe, scrap e 11 20
Adjust and read~ust 10 18

Fmp~ mafe subsystem (36 tasks, 17% of sys tem tasks)
Sand, smooth or file 20 56
Clean , wash , wipe scra pe 5 114
Inspect, check 14 II

Window Subsystem (29 tasks, 13% of system ta sks )
Remove windows 13
Clean , wa sh , wipe , scra pe 10 314
Drill out Li

- - 

~4GINE SYSTEM (61 tasks, 10% of total)
~~gine subsystem (32 tasks, 52% of system tasks)

Clean, wash, wipe or scra pe 8 25
Inspect, check 8 25
Torque and retorque 

• 
7 22

&~gine run-up (subsys tem) (214 tasks , 39tA of system tasks )
~ tgine run-up 214 100

r - LMU)ING GEA R SYSTEZ4
Li Tail gear wheel and tire subsystem (23 tasks, 1.0% of syetem)

• Remove tail gear wheel and tire 9 39
- Grease, pack ~‘rease seals for tail ger r wheels and tires 6 26

[•1 Inspect, check 14 17

C0NT~~IS S!STEM (59 tasks , 9% of Total)
Flight controls subsys tem F/W-H (53 ta-~ks, 9O~ of system tasks)

- 
- 

j Inspect, chdck 19 36
Remove 10 19

r Ad~just, readju st 9 17
1 ~~vet 6 U

~~gine controls subsystem (6 tasks, 1% of system tasks )
Repair 3 50
Remove 2 33

~• __ 1 Inspect, check 1 17

Li
H

S • •
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Table 32

L—20: Distribution of 297 Maintenanc e Tasks

- - 
- Number % of Sub-system 

- •

~aintenance Ta sks of Tasks Tasks

AIRFRAME SYSTi~MFuselare, subsystem (52 tasks, 27 % of system t: aks )
Clean , wash , wipe or scrap e 18 72
Inspect, check 3 12

Wing subsystem (25 tasks , 27% of system tasks )
Remove wings 15 60
Clean, w-’sh , wipe or scrap e 5 20
Inspec t, check wings 14 16
Tigh ten, loosen wings “ l 14

F~npennage suhay*tem (12 tasks , 13% of system tasks)
Torque , retorque 3 25
Inspect, check 3 25
Rivet 2 17

-- 
— Replace 2 17

L. Cowling subsystem (22 tasks , 23% of’ system tasks )
Remove cowling 16 73

LANDING (‘?EAR SYSTEt’i (37 tasks , 12% of total)
Land ing rear , as a whole ( subsysteni)(l1 tasks , 30% of
system tasks )
Modify 6 55
Remove 1. 36

Tail gear , wheel and tire s subsystem (ii tasks , 30~ of
system tasks )
Inspect, check 11 36
Grease, pack grease seals 3 27
Remove 2~ 18

J lath rear wheel and tire subsystem (9 tasks, 214~ of
system tasks)
Clean, wash, wipe or scrape 3 33
Grease, pack grease seals 2 22
Inspect , check 2 22

2 22
FUEL SYST&~ (27 tasks , 9% of total)

Fuel lines subsystem (12 tasks , 1414,~ of system tasks)
Inspect, check ‘16 50
Adjust, readju st 14 33

C0NT~~IS ‘ YT1~i (15 tasks, % % of total)
Flight controls subsystem (15 tasks, 100% of tasks )

• 
- 

- I Inspect, check 9 60 - 
- 

- 
-
~

Li Clean , wash , ~dpe or serape 2 20
Tigh ten, loosen 2 13 - 

- -

Ii
1-i

~~~
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L-23: Distribution of 73 ?~ intenance Thaks

Number of %- of Sub-
[1 Maintenance Tasks System task 

—

PR~)PS AND PROP ACC~~S0RI~~ SYSTEM (26 teaks, 36% of total )
Pitch change mechanism ( aubsyatem)(22 tasks , 85% of

U system tasks)
- - Adjust , read just 17 77

Repair 3 114
Inspect, check 1 5
Safety 1 5

Propeller subsystem (3 task s, 12% of system task s)
Adjus t, readjus t 2 67

L. Install 1 33
AIRFRAM E SYSTEM

Fuselage subsystem (6 tasks , 146% of system tasks)
L Clean, wash, wipe or scrap e 100

1i~npennape spbsystem (3 tasks , 23% of system tasks)
~~~~

- . Safety 2 67
Replace 1 33

ENGINE SYSTEM (15 tasks, 21% of total )
E~gine as a whole , (subsystem)(1. tasks , 27~ ofsystem tasks )

Inspeet, check engine 14 100
Fzigine run-up(subsystem)(lO; tasks, 67% of system tasks)

&igine run-up 10 100
Ci~,NTROLS SYSTEM

Fl*gbt controls(subsys tem)(Btasks, 111)0% of system tasks)
Adjust , readjust i14 50
Replace 3 38

LANDINC GEAR SYSTEM (14 tasks , 5% of total )
Main gear wheel and tires subsystem (2 tasks , 50% of
system tasks)
In spect , check “ .1 50
Install 1 50

H
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Table 314

j - U-lA: Distribution of’ 658 Maintenance Tasks

Nuirber of~~of
Maintenance Tasks Tasks Sub-

I I AIRFRANE SYSTEM (237 Tasks, 3b~ of total) System
Fuselage subsystem (67 tasks, 28% of system tasks)

Clean, wah , wipe or scrap e 38 57
I I Inspect, check 13 19

Remove 9 13
Fanpennage subsystem (51. tasks, 23% of system tasks)

t Remove 15 28
Rivet 13 21.

- Repair 
- 

10 19
Cowling subsystem (1.0 tasks , l77~ of system tasks )

Remove and replace 32 80
-
~ Clean, wa5~, wipe or scrap e 7 18

- 
Tighten, loosen 1 2

I Wing subsystem (36 tasks, 15% of system tasks )
Remove 12 33
Modify 3].

- - 
Inspect, check 5 1)4

• L Window subsystem (18 tasks, &~ of sys tem tasks )
- - - - Clean, wash, wipe or scrape 16 89

- ENGINE SY3TEM (81 tasks , 12% of’ total )
~ tpine, as a whole (subsystem)(27ta~ks, 33% of1~. sys tem tasks)

Clean , wa sh wipe or scra pe 8 30
Inspect, check 7 26

-~~ Remove t~gine ~5 19
~‘igine run-up(subsystem)(2 1: tasks, 26% of sys tem tasks )

~~
gine run-up 21 100

Rocker arms subsys tem (19 task s, 23% of system tasks ) —

• Remove 8 142
Safe ty 7 37

-
~~~ 

LANDING C~AR SYSTEM (73 tasks , 11% of total)
Tail gear wheels end tires subsystem(32 tasks , 1.14% of system tasks )

Remove 11 3~4Inspect, check 10 31
Clean , wa sh , wipe or scrap e 14 12
Grease, pack grease seals Ii 12

nain gear wheel and tire subsystein(27 tasks, 37% of system tasks )
Remove 16 60

- Grease, pack rrease-seals 5 19
- 

Struts Subsystem (13 task s, 18% of system tasks )
Inspect, check’ 9 69
Clean , wa sh, wipe or scra pe 2 15
Replace 2 15

• - CONT RO L SYST ]’I (63 tasks, 10% of total )
Flight controls subsystem, F~~~~(63 tasks , 100% of system ta sks)

Repair 30 148
Inspect, check 12 19
Remove 9 11. 5

-.

~~~Lj
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Tab le 35

H-].3: Distribu tion of 5l.~0 riaintenance Tasks

Number of % of
Maintenance Tasks Tasks Sub-

Syate~
AIN ROTOR ASS~~BLY AND -~CC~~SORI~~ SYSTEM (120 teaks,
22% of’ total)
Hairi rotor assembly, as 8 whole(subsystem)(82 tasks,

[ 1  68% of’ system tasks)
L. Rebuild 25 30

Remove 18 22
Adiust , readjust 9 11
Safety 8 10

~].ade suspension(35 tasks, 29% of system tasks )
— Clean, wash, wipe or scrape 18 51

Inspect, check 7 20
L - Remove and replace

AI RF RAME SYSTEM (52 tasks , 10% of total )
Fuselage subsystem (33 tasks, 63% of’ system total)

J Clean, wash, wipe or scra pe 21 61.
Paint, repaint

EMC
~
INE SYSTEM (146 te aks , 9% of total)

L Engine as a whole(subsystem) (l9 tasks , 1.1% of’ system tasks .’
Clean , wash, wipe or scra pe 6 32
Tightçn, loosen 14 4
tlemove 1. 21

L. TAIL ROTOR ASS~24BLY AND ACC~SS0RL~S SYST~M( 5l ta sks,9% of total )
T5ii rotor assembly, as a whole(sub system)(lil tasks , 3O~ of

- system tasks )
Safety 88 20
Grease , pack grease seals 6 ~~.. - 15
Adjust and readjust 6 15
Rig controls 6 15
Inspect, check 6 15

DRIVE SY3TEM (HELICOPTER) (1.0 ta sks ,7% of total )
[j Shafting subsys tem (17 tasks , 1.2% of system tasks )

• - Inspect , check 8 1.7
Remove 3 18 -

•

Clean, wash , wipe or scrape 2 12
L Grease~ pack rrease seals 2 12

• Tall rotor ge~r box subsystem (is ta sks , 38% of system tasks)
Rig controla 5 33

L Remove 3 20
- - Clean , wash , wipe or scrape 2 13 -

‘
Adjust, readjust 2 13 - ;

5-- --- - ~~~~~~~~ - - --• - - - - -  ---~~~~~~ — --- -5 - -  - -
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Table 36

1 0-19: DistributIon of 137 Maintenance Tasks

- Number of % of Sub -

~ I Maintenance Tasks Tasks ~ystem
AINFRAME SYST!M (2k tasks, 15% of total)

Fuselage subsystem (8 tasks , 33% of system tasks)
- - - Clean, va~h, wipe or scrape 5 62

Paint repaint 2 25
~npezmage Subsystem (5 tasks, 21% of system tasks)

Paint, repaint 5 100

I. Cowling subsystem (6 tasks , 25% of system tasks)
Remove 6 100.- 

- MAIN ROTOR ASSEMBLY AND ACCESSORThS SYSTEM (17 - Tasks, 12% of Total )
— Main rotor assembly, as a whole (subsystem) (2 taskB, 141% of

* system tasks) - -

- 
Safety 2 2

- Clean, wash, wipe or scrap e 1 1
1.. Grease, pack grease seals 1 14

-~ Adjust, readjust 1 lii
Prepare, ready 1 14

I Blades subsystem (10 tasks, 59% of system task s)
Clean , wash, wipe or scrape 6 60
Fold or unfold 2 20
Track 3. 10

- ENGINE SYSTEM (12 Tasks, 9% of total )
- 

Engine, as a whole ( subsystem) (3 tasks , 25% of system tasks)
• I Clean, wash, wipe or scrap e 2 67

• Inspect, check 1 33
Engine run-up ( subsystem) (9 tasks , 75% of system tasks )

Engine run-up 9 100
DRIVE SYSTEM (HELICOPT~~) (U Tasks , 8% of Total)

Transmission subsystem (7 tasks, 614% of system tasks )
‘ - 5  Remove 3 43

Clean, wash, wipe or scrap e 2 29
1. Inspect, check 2 29

OIL SYSTEMS (9 tasks, 7% of total) ~- 
-

Tank subsystem (6 tasks, 67% of system tasks)
~ Safety 2 33

Wax, p olish 1 17
• 

- : 011 1 17
- - 

Install 1. 17-; L Lines subsystem (2 tasks , 22% of system tasks )
J Pur ge, drain , bleed 1 50

Inspect, check 1. 50
-

• 
• 

~
-- MAIN ROTOR CON’1!~OL SYSTEM (9 tasks, 7% of total ) - 

-
-

Main rotor control , as a whole (subsystem) (9 tasks, 100% of
system tasks)

- - ~ L Adjust, readjust 3 33
- - Remove 3 33

Inspect, check 2 22

L AIRCRAFT AS A WE)LE (9 Tasks, 7% of total )
~~~~ 5.55 . 55 Tow aircraft 8 (89)

Clean, wash, wipe or scrape 1 (11)

:. 

- .5.

- • -~ 
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Table 37
; 

~~~~
- H-314-: Distribution of 2195 Maintenance Tasks

Number of %~óf Sub
Maintenance Tasks Tasks

AIRFRAME SYSTE14 (531 Tasks, 214% of Total)
Fuselage subsystem (255 tasks , Ze8% of system tasks )

Clean, wash, wipe or scrape 172 67
- Sand, smooth or file 51 20

Remove and replace 11 14
Inspect, check 8 3
Drill out 6 2

Fmpennsge subsystem (110 tasks, 21% of system tasks )
- Drill out 31 28

- 
Sand, smooth or file 22 20

f Remove 21 19
Clean , wash, wipe and scrape 20 18
Inspect , check 7 6

Cowling subsystem (614 tasks , 32% of system tasks )
Remove 35 55
Clean , wash, wipe, or scrape 18 28

- Inspect , check 11. 6
Sand, smooth or file 3 5

MAIN ROTOR ASSEMBLY AND ACC~BS0RI~S SYSTEM (252 tasks , 11% of total)
Main rotor assembly as a whole ( subsystem) 176 tasks , 70% of -

•

I ~ subsystem tasks )
L Grea se, pack grease seals 51 29

Clean , wash, wipe or scrape 41 23
Inspect , check 31i. 19
Remove 17 10

1 
- - Adjust, readjust 8 5 - ;

Prepare, ready ii 6
Safety 6 3

Blades subsystem (75 tasks , 30% of subsystem tasks) -
•

- 
Remove 25 33

f Fold, unf old 17 23
Clean, wash, wipe or scrape 14 19 —

Inspect, check 9 12
ENGINE SYSTEM (171 tasks , 8% or total )

Engine, as a whole ( subsystem) (118 tasks , 69% of system tasks )
Inspect, check 22 19
Clean, wash, wipe or scrap e 19 16
Remove 15 13
Grease, pack grease seals 114 12
Adjust, readjust 12
Prepare, ready 9 18

1 ;  Engine run-up (subsystem) (35 tasks, 20% of system tasks )
Engine run-up 35 100

- - 
- LANDING GRAB SYSTEM (130 tasks, 6% of total )

Struts subsystem (73 tasks, 56% of system tasks )
Sand, smooth or file 211 33

Ii
U

--5 - --  -  -5-
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Table 3~[. ( Continued)

H-314:Diatrlbution of 2195 Maintenance Tasks

~ I

Number of % of Sub
Maintenance Tasks Tasks System

J.~aaKs
- Clean, wash, wipe or scrape 20 27

- -  Inspect, check 11 15
Remove 10 111

Main gear wheel and tires subsystem (38 tasks , 29% of system
tasks)
Grease , pack grease seals 13 34
Remove 10 26
Mask, tape 6 i6

1 ~
- DRIVE SYSTEM (HELICOPTER) (138 tasks, 6% of Total )

Tr anEm isslon subsystem (78 tasks , 514% of system tasks)
Remove 25 33
Grease, pack grease seals 12 16

- Clean, wash, wipe or scrape U 15
Prepare, ready 7 9
Inspect , check 6 8

MAIN ROTOR CONTROL SYSTEM (127 tasks, 6% of total )
I Remove 47 (37 )

Inspect , check 29 (23)
Grease, pack grease seals 14 (U)
Adjust, readjust 12 ( 9)

{ t

I c -i

I-
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Chapter 7

I 1W~INING SIXGESTIONS CF AIRCRAFT MAIIimMNCE OFFICERS

It was planned to have a copy of the Aircraf t Maintenance Officer ’s

L Questionnaire filled out by an appropriate efficer in each unit

visited by the research team. Actually, although 76 units were

visited, only 1~6 completed forms are available. In many instances

[ the form was left with an officer to be mailed back to HumR1~) after

-~~ being completed; often the officers failed to return the form.

The 46 completed forms Lonstitute a sample of unknown represen-
-

- tativeness of the entire population of maintenance officers. It is

not known, for example, whether officers who failed to return the form

6iffer from those who ~iid return the form in regard to their ideas

- -~ for the improvement of training. The reader is therefore cautioned

not to regard the information presented in this chapte r as reflec ting

the consensus of all aircraft officers .

— On-the-Job-Training 
•

U W7’en asked ~~ estimate the a mount of time required by the typical

f school trained maintenance man to reach a satisfactory level of J ob
- proficie ncy, most officers stave estima tes bet~-’een two and 18 months.

[J The median estimate was six months. It is interesting to note that

six months is the same figure that has been obta ined by HuznRRO in

Li severa l studies in which a similar question was asked of maintenance

~: 
~~~~~ 

supervisors in Ordnance, Signal and Anti-airc ra ft organizations.
~1~~~’; L- •

(~~~
.‘ . r~

I
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- - With regard to the optimum division of the training responsibilit~r

bet’ een the formal schools and OJT, about half the officers felt that

both should be extended. Fifteen per cent felt that school training

- I should be longer and OJT shorter. Seven per cent favored shorter abbool

training and longer OJT. Ten per cent felt that the present errangement

was approximately correct. Each officer was asked to describe the

procedu re he generally used fox’ introducing new men to their j obs.

About three fourths of the officers (74% ) reported that they generally

assign a new man imnediate]y to work under the supervision of an

experienc ed mechanic or repairman. About one third of the officers ( 30%)

arrange scheduled train ing classes for new men. A few officers (l5~
of the group) mentioned that they try to encourage new men to study

Technical Orders and other relevant publications.

- Judgn~ents of Tra ining Deficiencies

U A].1 but three of the 46 officers felt that there were a~ least a

4 - 
few subj ect niatt era’eas in which the typical school gra chiate I s weak .

The area of deficiency mentionea by the greatest n~-mber of the officers

(52% ) was knowledge of administrati ve procedures such as completing

forms and records, requisitioning parts , and order ing supplies.

Evidenta].i.y, the maintenance officers consider administrative duties

an important pa rt of the job and expec t the school gradua te to be more

knowledgeable in this area than he general ly is. In this connection

it is interesting to note that the average mon who filled out Back- - - 
-

ground Inf - rmation Form estimated that- he spent cn],y abou t 7 % of his

C
;:J

- — - - -5 -

~
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1 -
aircra ft related w ork time on adzninistra~ive activities. This low

- 
rate of r~erforming administrative procedures is probab ly due partly

I ~ to knowled ge deficiencies and part ly to the failu re of many men to

I 

appreciate the importance of record keeping.
- Forty-eight per cent of The officers commented upon the

inadquacy of recent school graduates in the use of technical publica-

tions , such as lWs, ~ ) ‘ s and supply manuals. This is consistent

I. with the finding, reported in Chapter ~~, that large percentages of

aircraft maintenance personnel felt that they needed additional train-

ing in the “use of technical informa ~ion sources.”

Numerous other a reas of alleged deficiency were each mentioned by

- - 

a small percentage of the officers . None of these were mentioned by

1 enough officers to suggest the existence of any seriou s shortc oming

- in the trainin g cour ses .

Suggestions for Changes in !~ S Structure

Fifty—tw o per cent of the 46 officers felt that the existing I~JS

structure in the aircraft maintenance and repair fields was satisfactory.

The remaining 48 per cer t of the officers made a wide varie ty of

suggestions for changing various details of the system. Five officers

suggested that fixed or rotary wing MOS’s be further broken down into

Ii differen t 1105 ’ s for s-iecial aircraft. (This incidentally, has been

r acco,iu,liehed in recent changes in the MOS structure in aircraft
- maintenance.) Severa l officers felt that stric ter quali ty control

I should be exercised in a’;arding MOS ’s. They recommended that aircra ft



-- - -  - - -  -

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~ rfl*q.rs

maintenance MOS ’ s be awarded only on the basis of appropriate tra ining 
- 

-

I abd experi6nce, possibly supplemented by proficiency examinations, but

never on the ba sis of rank or assignment to a job caning for a
- I particular MOS.

Many suggestions dealt wot with the MOS system, as such, but wit

the broader area of TC&E composition. Three officers suggested that

additional personnel should be assigned to maintenance organizations

to take care of all non-main tenance activities such as motor pool,

¶ 1 tool room, and supply duties. Such an arrangement, they felt, would

- allow the maintenance men to devote full time to maintenance. Other

suggestions we re for adding certain MOS ’s, e.g., a welder, a publications
-

- librarian, a technical supply specialist, or for deleting certain 1106’s.
L

-
~ Suggestions for Improving Hotivation of Aircraft Maintenance Personnel

Fifty-six per cent of The officers recommended increasing the
- number of levels in the promoti on system, making advancement possible

- 
only as a result of job pro ficiency, and /or providing for more wvard s

(higher pay, “wings” and other medals , crew chief appointments) as

-
- 

higher levels are reached . Twenty per cent of the officers felt that
U motivation would increase for men in the field maintenance If they

could receive flight pay.

Three officers stressed the importance of assigning men to jobs

where their school acquired skill would be utilized, i..., of avoiding

1: mis—assipnment. Fifteen per cent of the officers felt that motivation

I~_ would be better if maintenance men would be relieved of work of the

- ~~~~~~~ - i__ i

_
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non-maintenance type duties .

Thirty per cent of the officers expressed the view that motiva tion
- is closely rela ted to job capacity; that the best way to improve

motivation is to improve training. Among the suggestions for imppovin g

training were the following:{ (1) Tailor course content more closely to job requirements;

-‘ (2) Inc lude in maintenance officers course a few hours on
- { 

- 
personnel manages~~t;

( )  Eliminate from courses men not meeting “minimum requirements”
Li (4) Restrict courses to RA personnel.

U
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TASKS PERFO~ 1ED W)RB (iFT~ J 1~Y ttfdAI1It~~J ThAN BY .~Di~NIC3 AND VIC E VERSA

I.
Even though repairmen and mechanics could not be differentiated

on the basis of the high frequency tasks which they performed, it is —

still possible that they can be differentiated on the basis of the
- 

particular tasks which each group performed more often than the other.

There are probab ly some field maintenance tasks which , while

seldom necessa ry, are general ly perfemned by repairmen rather tha n

mechanics, when the need arises. There are probably some organizational

maintenance tasks which , while they are performed to some extent by

both groups of men, are performed more often by mechanics. To evaluate

this possibility, Tables A-i and A—2 were constructed . Table A-i

lists all tasks for which the percentage of repairmen exceeded by at

least 15 points the percent~ar e of mechanic s who had performed the task

six or more times in a three month period. Opposite each task, an

- “x” is placed under each of the aircraft for which the 15% criterion

was met. An “x prima” (x ’) means that the perceatages differed by
I~J 30 points or more .

Table A—i, then, identifies the tasks which repairmen performed

more frequently than mechanics. A total of 62 tasks are listed,

although for most of these , only one or two aircraft have been checked.

i It is readi ly apparen t that the vast maj ority of these tasks are _________

U organi zational maintenance responsibilities. In fact , c~ly nine

f (those marked with an asterisk ) could be positively identified as

C - 

-
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field i~~intenance responsib ilities on the basis of the !~ intenance

1-. Allocation Charts . It i~ thu s evident that even with this rather lenient

criterion for dete rmining which ta sks are dons more often by repairmen,
- - extremely few field n~ intenance tasks are found. If attention is restricted

to those tasks on which the repairmen exceeded the mechanics by 30 points

- 
or more, only 15 tasks are found. None of these is an authorized field

meintenance responsibility.

Thble A-2, which is closely analogous to the preceding table, lists the

meintenance tasks performed more often by mechanics then by repairmen. A

total of 51 tasks are liBted. ¶Iksks common to both tables have differen t

aircraft checked for them in each table. In other words, some tasks were

- done more often by mechanics with respect to some aircraft but were dons more

often by repairmen with respect to other aircraft. As would be expected,

virtually all tasks listed in this table are lover echelon type tasks. One
- noticeable exception is “Beplace pushrods” which lB a third echelon

responsibility, but ~~s done more often by mechanics than by repairmen with
-~ 

- respect to the L-23 aircraft. If attention Is restricted to those tasks

on which the mechanics exceeded the repairmen by 30 points or more, only

16 tasks are found. All of these are authorized organizational n~ intensnce

responsibilities.

I
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[1 APPE NDIX B

AIRCRAFT SYSTEMS W0B}~ D ON MORE OFTEN BY REPAIRMEN
-. THAN BY MECHANICS AND VICE VERSA

- -

- The tasks which appeared in Tables A-i and A-2 were listed accordin g

- to the aircraft system they Involved, following rather clcaely the divisions

set up in the ~~intenance Allocation Charts. To determine whether

repairmen and mechanics diffe r with regard to the systems on which their

f 
work is concentrated, the following analysis was carried out .

Fach task in each table was given a number or weight corresponding to

L the number of aircraft for which tt xve ” were listed.

Next, item weights were summed within each system. Each such sum

represents an index of the extent to which that category of men (repairmen

[ 
or mechanics ) exceeded the other category in the performence of tasks in

that system. Two such computations were umde : one based upon those tasks

• - - which differentiated between the groups by 15 percentage points or more

I and the other based upon those tasks which differentiated between the

groups by 30 percentage points or more .

Table B-i shows the index numbers yielded by each of these criteria .

Using the 15% criterion, repairmen were more active than mechanics on the

- following systems : Controls , landing Gear, Igeition System, Air Induction

t 

- & ~~chaust System, and Relicopter Controls. Accordi ng to the same

- - crite rion (15%), mechanics were more active than repairmen on the following

systems: Inspection s, Airframe , Oil System, Electrical System, Operation s,

Clerical Activities , and Using Equipment. (tt>et of the electrical system

[ tasks on which the mechanics exceeded were quite simple in nature; e.g. ,

( 
checking batterie s, replacing batteries or lamp bulbs. ) Applying the more

stringent criterion (30%), repairmen exceeded the mechanics on only two

systems Control s and landing Gear Mechanics- exceeded repaii’men on
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Inspections, Airframe, Oil System and Operations .
- 

It is thus a~~arent that repairmen and mechanics do ~iffer in the

general irinds or categories of tasks which each, respectively, performs

- - - -  more often than the other. )&,st of the individual tasks on which the

‘ 

I 
mechanics - exceeded were , quite appropriately, organizational nmintenance

t ~
- respons ibilitie s. However, moat of the Individual tasks on which the

repairmen exceeded were also lower echelon respons ibilities. It will be

recalled (from ~~b].e A-i) that only nine of the tasks performed more

I often by repairmen were authorized field naintenance responsibilities.
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Tab i e B -l

3!ST~ I5 ‘IORI~ D ON W)BE Orr~~ B! REPAI!G’~F24 THAN BY M~~EANICS

MUD VICE V~~SA

Index Ilumbers
Systems 15% criterion 30% criterion

Mechanics Repairmen Mech*nics Repairmen
- 

I 
Controls 2 9 0 5

Inspections 15 2 8 2

Airframe 26 12 9 2

-
~~~~~~ Landlng Gear 2 8 0 4

- t Hydraulic System 5 5 0 0

Utility System 0 2 0 1

lkwer Plant, Engine 5 5 1 0

Fuel System 1 1 0 0

Oil System 8 4 2 0

Ignition System 1 7 0 0

:~ [ 
Air Inductio~ & Exhaust System 0 3 0 1

Electrical System 14 3 2 0

~ I Instrument System 0 1 0 0

operations 16 4 6 0

Clerical ActivIties 7 2 2 0

Using Eaji ipnent ii 1 0 0

Props & Prop Accessories 0 2 0 1

Controls (Helicopter) 0 6 0 0

Hydraulic Lift, Cyclic Control,
Hydraulic Boost System 0 1 0 0

Oil System (Helicopter) 1 0 0 0

I - 
Drive System (Helicopter) 3 1 1 0

-5
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f . APPENDIX C —

- 
- 

PEEPORMANCE OF FIELD MA~IN~~NAI~ E ~~S1CS BY REPAIRMEN AND BY MECHANICS

To gain a better understanding of the extent to which field nmintenance

I work is- performed by repairmen and by mechanics, a special ana],ysis was nmde

- 
of all authorized field naintenanee tasks listed In the Conmon )~ intenance

I. Activities Check List and in the Specific L-l9 Me intenance ~ctiviti es Check

ii List. A total of 123 such tasks were identif ied. For each of these , the

frequency data were examined to determine whether the repairmen group or

[ 
the mechanic group contained a higher percentage of men who bad performed

the task six or more times in a three-month period. The following

I tabulation resulted:

Repairmen hi~ ier: 45 tasks
Mechanics hIgher: 30 tasks
Both groups eqi.*1, not zero: 12 tasks
Both groups equal, both zero: 36 tasks

It was noted that on 77 of the 123 tasks, the mechanics had a

percentage greater than zero. Absolute percentages were quite snail

throughout; the largest beIng 19% which occurred on two items by repairmen.

On only one item (Replace horizontal stabilizer) did repairmen exceed

mechanics by as much as 15 points.

A similar analysis was carried out for the H-l3 data with the

I following results:
- 

Repairmen higher: 60 tasks
i Mechanics higher: 29 tasks-

- Both groups equal, not zero: 9 tasks -:
-- Both groups equal, zero : 19 tasks -~

Thus, on only about one-half of the H-13 authorized field umintenance

tasks, did the repairmen exceed the mechani cs by even one percentage point.

[

U
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On about one-fourth of the tasks, the mechanics exceeded. Again, the

[ absolute percentages were found to be quite snail; the largest being 32%

(for repairmen on one item). On only ~.x items did the repairmen exceed

1 the mechanics by as much as 15 points.

- 

- 

A similar ana lysis was carried out for the L-20 data with the

I following results:

1 Repairmen higher: 39 tasks
Mechanics higher: 46 tasks

- Both groups- equal, not zero: 13 tasks-
Both groups- equal, zero: 24 tasks
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