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SUMMARY AND RECOMMENDATIONS

iy

$ Problem
The objective of this study was to obtain detailed information
concerning the duty activities of Army aircraft maintenance personnel.
— The data would serve as a basis for course modifications which would

relate school training as closely as possible to actual job requirements.

Background
The field of Army aviation has been expanding rapidly in recent

AR SRS R N S A ke

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 equipment being developed. The aircraft are
likely to be flown more and to become larger and more complicated. It is
therefore essential that the limited time and resources available for the
training of aircraft maintenance personnel be utilized as effectively as

possible.

Method

| A comprehensive field survey of approximately 2,500 aireraft
maintenance personnel was conducted. Both organizational and field main-

& tenance units were visited in CONUS, USARAL, USAREUR, USARCARIB, &

i } USARPAC. The principal objective of the survey was to determine in
detail the requirements of the job in the field so that training courses

H might be tailored as closely as possible to those requirements.

The reader's attention is called to the fact that in the data
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. analysis, men were classified as organizational or field maintenance

personnel on the basis of the primary MOS which thcy held rather than the
kind of unit to which they were assigned. It was felt that such a break-
down would be most appropriate to the interests of the training schools
since it would yield information on what kinds of duties the typical
graduate of each course actually did upon leaving school regardless of
vwhether he were assigned to the kind of unit for which his training had
prepared him. In other words, this kind of analysis is based upon the
assumption that since the schools cannot anticipate the assigmments of
their graduates, they should orient their training toward those mainten-
ance activities which graduates will most likely be called upon to do
rather than toward those activities which they would be required to do if
the personnel assigmment and work allocation systems functioned perfectly.
Since 15% of those men in the sample who held organizational
maintenance MOS's were actually assigned to field maintenance units, and
since 23% of those who held field maintenance MOS's were actually
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 not
mean that the maintenance actions carried out in the two kinds of units

(organizational versus field maintenance) overlapped appreciably.

Findings
1. The typical man, both in organizational and field maintenance,

estimated that he spent about two~thirds of his duty time engaged in
aircraft maintenance or repair.
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2. The typical man in organizational maintenance estimated that
his aircraft related work time was distributed about as follows:
Various prescribed inspections (42%) 2

Correcting discrepancies in DD Form 781-2 and -3* (15%)

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

3. The typical man in field maintenance estimated that his
aircraft related work time was distributed about as follows:
Performing accessory changes & Tech Order Compliances (15%)
Correcting discrepancies in DD Form 781-2 and -3 (2u4%)
Periodic inspections (10%)

Trouble shooting a malfunctioning compcnent or system (9%)
Other (L2%)

k., Orgenizational and field maintenance personnel were not
appreciably different on any of the background characteristics examined.

5. ‘The intention to reenlist in the Army was significantly more
common among organizational than among field maintenance personnel ( 35%
ve. 26%). This is probably related to the greater opportunity among
organizational maintenance personnel to hold jobs which carry flight pay
and/or high enlisted rank.

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
few that were done with high frequency were in almost every instance of a
routine, relatively simple nature.

T. Almost all tasks listed in the research instruments hed been

l. This phrase refers to the corrective actions taken by maintenance
personnel with respect to defects noted by the flight crew before,
during, and after flight.




performed at least occasionally by small percentages of the men.

8. Organizational meintenance personnel were somewhat more active
than field maintenance personnel in carrying out inspections, ground
handling operations, clerical activities, and tasks involving the air-
frame, oil system, and the electrical system.

9. Field maintenance personnel were somewhat more active than
organizational maintenance personnel in tasks involving the landing 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 and 4th echelon tasks.
Possible explanations for this overlap in the activities of organizational
and field maintenance personnel are considered on pages 56-59 of the
report.

11. The topic of instruction judged most valuable for maintenance
by graduates of the Aircraft Component Repair Helper course and also by
graduates of the Aircraft Maintenance Entry course - was "Identification
of minor engine malfunctions and trouble shooting."” Both groups of men
also considered as having great value for maintenance those topics
concerned with the use of technical information sources.

Recommendations

1. That the detailed field study data be examined by training
authorities for the contribution they can make to the establishment of

wwwwwww
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proper training content and relative emphasis for this content.

2. 'That Aviation maintenance authorities consider the implications

ks I
| N ] [ ape—1 'ww’! '

J : of the finding that men holding organizational maintenance MOS's were §
¥ much more active than one would expect in performing tasks officially |
2 regarded as field maintenance responsibilities. Some of the conditions

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

discussed on pages 56-59.

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

Judged by maintenance men to be especially valueble or especially lacking

in value for maintenance be carefully examined to insure that they are x
= being taught in the optimal manner and that their continued presence in

the course is warranted.

-

s

{ ) [ i Lomesomend

| 2. ‘The U. S. Amy Aviation School has already accomplished certain
changes in course content and subject matter presentation as a
ca result of interim briefings on RAMP findings.
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The Military Problem
The military problein to which this research study is directed is the

growing need for highly skilled aircraft msintenance personnel. That the
need is a growing one is evident from the rate at which Army aviation is
expanding, and from the increasing complexity of the equipment being
developed. It has been est:l.mtedl that by 1962 the Armmy's aircraft
inventory will have increased by 33% over its 1958 level. At the same
time that this inventory increase is taking place, the annual number of
man hours devoted to aircraft maintenance is expected to increase by as
much as 90%. This difference between a 33% hardware increase and a 90%
maintenance workload increase is a result of both increasing usage and
increasing complexity of the equipment; the aircraft are being flown more
and they are getting laiger and more complicated. In addition to these
considerations is the long recognized and obvious fact that an in-flight
malfunction due to faulty maintenance can result in the loss of life as
well as the loss of hundreds of thousands of dollars worth of equipment.
Thus, it is extremely important to the Army to have available a large
number of highly skilled specialists in aircraft meintenance and repair.

The Research Problem

The objective of this research project is to develop materials with

1. Presentation by representative of Office, Chief of Transportation at
Training and Instructors Conference for 1958 held at the U. 8. Ammy
Aviation School, Fort Rucker, Alabama.
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vhich to improve the training of aircraft meintenance personnel.
Experience in other HUmRRO training research studies has suggested that
as a first step in such a project it would be useful to conduct a compre-
hensive field study of the duty activities of aircraft maintenance
personnel. A careful delineation of the requirements of these jobs in
the field should make it possible to tailor the training programs very
closely to those requirements. This would, of course, lead to better
trained men who would require less on-the-job training than is required
by current course graduates. It is entirely conceivable that this
approach will also lead to a reduction in the length of current training
<:ours¢-:s.2 Accordingly, a decision was made to conduct an intensive field
study of the activities of aircraft maintenance personnel. 1In this
report, the findings of the field study are presented and their implica-
tions are discussed.

The specific objectives of the field study were:

(1) To obtain information concerning the background, (aptitudes,
interests, and experience) of aircraft maintenance personnel.

(2) To obtain information concerning the frequency with which
organizational and field maintenance personnel perform a wide variety of
maintenance jobs on each of the nine most mmerous aircraft in the Army's
inventory.

(3) To obtain evaluations from repair personnel of the adequacy of

2. The U. S. Army Aviation School reduced the length of certain of ite
courses prior to completion of the RAMP study. The findings of RAMP
have validated these previously made changes.




f | the training they had received in the entry courses.
(4) To obtain information concerning the frequency of various
equipment malfunctions.

e Sample

Deta were collected from a large sample (N = 2,491) of aircraft
maintenance personnel assigned to a wide variety of units in CONUS,
USARAL, USARCARIB, USAREUR, and USARPAC. Table 1 shows the distribution

of personnel contacted by type of unit and by echelon of maintenance.

Only units having maintenance responsibility for at least five aircraft
were considered for inclusion in the study.
Within each command except CONUS, sampling was virtually exhaustive,

with over 90% of all relevant units being visited. Within CONUS, the
number of units was so large that exhaustive sampling was not practical 1
nor was it necessary. Instead, all CONUS units were grouped into the

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

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

all enlisted personnel present for duty who held an MOS in the general

3
area of aircraft maintenance and who were actually working in that area.

3. An additional 278 men completed only one of the research
instruments: the Background Information Form. The vast majority of
these men had done no work related to aircraft maintenance and were
therefore not required to complete the other forms. A few of these
men had been in their present units only a very short time and were
considered to be unqualified to complete the other forms. None of :
these 278 men is included in the data analyses on which this report
is based.
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Table 1

Distribution of Personnel Contacted by
Type of Unit and Echelon of Maintenance

Number Number of Men Holding MOS in:

of
Type of Unit Units Organizational Field
Contacted Maintenance Maintenance
Organizational Maintenance
Units
Division Aviation 11
Companies
Miscellaneous Aviation 5
Companies
Medical Detachment (Hel. 8
Amb. Units)
Misc. Flight Detachments 16
& Sections
Transportation Companies 13
and Battalions
(Belicopter)
Field Maintenance Units
Transportation 6
Detachments (CH FM)
Transportation Companies 10
(AAM & AABM)
Miscellanecus Field 7
Maintenance
Organizations
Totals: 76
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Table 2 describes the MOS structure in this area at the time the survey
was conducted. Although this MOS structure has since been modified some-
vhat, the RAMP data are analyzed in such a way that their usefulness will
not be compromised by these changes.

Regearch Instruments

Data 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 training they had
received in their entry course. These data were obtained through the use
of the following questionnaires and checklists:

The Background Information Form was used to obtain information from
personnel concerning their pre-Army training and experience, their Ammy
training and duty assigmments, on-the-job training, and career plans with
respect to the Army and to aircraft maintenance. This information was
needed for use in the sample description and in the analysis of mainten-
ance activities. This form was administered to all men in each unit
visited who held an MOS in the 67 or 68 series, regardless of whether
theyvereactmllymrnnginthcirms.u

The Maintenance Activities Check Lists were designed to determine
(a) the frequency with which each of a large variety of specific main-
tenance tasks had been performed during a three-month period, and (b)
vhether while performing each task, the man had usually functioned as a
helper, as an independent repairman, or as a supervisor. A total of

4., eof footnote on page 3.
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Table 2
MOS Structure in Aircraft Maintenance

i | Area at Time of Field Study
L
i Organizational Maintenance MOS's:
1} 670.0 Aircraft Maintenance Crewman
r [ 671.1 or .6 * Airplane Mechanic
U 672.1 or .6 Reconnaissance Helicopter Mechanic
| 673.1 or .6 Single Rotor Helicopter Mechanic
: 674.1 or .6 Tandem Rotor Helicopter Mechanic
; Field Maintenance MOS's:

; 671.2, .3, or .7 Airplane Repairman &

‘ 672.2, .3, or .7 Reconnaissance Helicopter Repairman

673.2, .3, or .7 Single Rotor Helicopter Repairman ‘

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

; 680.0 Aircraft Components Repair Helper

L 681.1 or .2 Aircraft Engine Repairman ;
b 682.1 or .2 Aircraft Carburetor Repairman |
| U 683.1 or .2 Aircraft Power Train Repairman
f ] 684.1 or .2 Rotor and Propeller Repairman

X 685.1 or .2 Aircraft Electrician

j 686.1 or .2 Airframe Repairman
s 687.1 or .2 Aircraft Bydraulic Repairman

ﬁ 688.1 or .2 Aircraft Instrument Repairman

j‘ # The meaning of the skill digits is explained on the following page.

!
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digits (the digit immediately following the decimal point) have the

H Note: With reference to all MOS's in the 67 series, the skill
{ following significances:

Organizational Maintenance Helper
Orgenizational Maintenance Mechanic
Field Maintenance Repairman

Field Majintenance Technical Inspector
Organizational Maintenance Supervisor
Field Maintenance Repair Supervisor
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seven separate Check Lists were employed in the survey but no more than
two or three were administered to any one man. One of the seven, The
Common Maintenance Activities Check List (MACL) consisted of 231 items

(such as "calibrates instruments" and "replaces battery") which would be
applicable to any type of Ammy aircraft. An additional L4l items were
applicable only to rotary wing aircraft. The Common Check List was
administered to all men in each unit who carried a relevant MOS and who
indicated having performed at least some work related to aircraft main-
tenance during the preceding three-month period. The six other check
lists, the Specific Check Lists, (S MACL's) each contained items specific
to one aircraft or to a pair of related aircraft; namely:

L-19, 1-20 Fixed Wing Reconnaissance and Utility Aircraft

1-23 Command Aircraft

U=1A Fixed Wing Tactical Transport Aircraft

H-13, H-23 Reconnaissance Helicopters

H-19, H-3h4 Utility and Cargo, Single Rotor Helicopters

H-21 Light Cargo, Tandem Rotor Helicopter
Each of these forms was filled out by all men in each unit who indicated
that they had worked primarily on one of these aircraft (or pairs of air-
craft) during the previous three months. Men who had distributed their
work over a wide variety of aircraft were not required to f£ill out a
Specific Check List.

In filling out these forms, each man marked appropriate columns to
indicate vhether, during the previous three months, he had performed the
task "never," "one or two times," "three to five times," "six to ten




times," or "more than ten times." It is apparent that this system for
determining frequency of task performance relied upon the mens' 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-
estimates made by others. It is believed, therefore, that the percentages
of men who checked each response category are reasonably accurate indica-
tions of the actual frequency with which each task was performed. It
should also be noted that the Maintenance Activities Recording Form
(which is described below) provided objective data which were conmsistent
with the Check List findings.

The maintenance activities listed in each of the check lists were
derived from the Maintenance All.cation Charts for the particular air-
craft concerned and from discussions with personnel at the U. S. Army
Aviation School. The items on each of the Specific Check Lists, together
with the items on the Common Check List, constitute what is believed to
be an exhaustive list of all organizaetional and field level maintenance
tasks which might ever be required on a particular aircraft type. Fifth
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 Subjects Check List was designed to obtain the judgments
of field personnel concerning the value of each topic of instruction con-
tained in the 670.0 course (Aircraft Maintenance Entry) taught at Fort
Rucker and the 680.0 course (Aircraft Component Repair Entry) taught at

e g
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Yort Eustis. This form was given to all men in each unit who had
attended either of these c:ou:r:ses.5

The first section of the form listed all topics of instruction
common to both courses. 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-
taining to the particular course he had taken.

With respect to each topic of instruction the subject indicated by i
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 Activities Recording Form was designed to obtain
objective information 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 RAMP research team and systematically observed maintenance activities
being performed at the flight line or in the shop at each unit visited.
For each maintenance task observed, a notation was made on the Mainten-
ance Activity Recording Form, as to the type of aircraft involved, the
system and part involved, and the nature of the corrective action.

5. Although the 680.0 course was discontimued some time after the field
study was initiated, the School Subjects Check List data obtained
from graduates of that course were analyzed nevertheless since the
training authorities at the Transportation School felt that this
information would be of use to them in evaluating their Advanced
courses.
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| These observations were made only in the USAREUR phase of the study

O T
.

= since the four enlisted men who ma.desthe observations were not available
k L to HumRRO for the subsequent phases.
The Questionnaire for Aircraft Maintenance Officers was designed to

s

obtain information concerning the operation of maintenance units, amount

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

s i R A

improving training. One copy of this questionnaire was left with the
maintenance officer of each unit visited with instructions that it be

filled out and mailed directly to HumRRO. A total of 46 completed forms

o e o O oS Y

were received and processed.

Methods of Data Analysis

BRSO il

Worldwide Samples

Although the job activities of aircraft maintenance personnel may

s Ssaal
i e A UG Tt el

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

- ing schools cannot anticipate the assigmments of their graduates and must

L

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

theater. For this reason, the field study datas were not analyzed

el i g bt anie

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

T R

ments were analyzed on a woxrld-wide basis.

Since the sampling in all theaters except CONUS was virtually

exhaustive whereas the CONUS sempling was much less _extensive, it was

g 6. These men were assigned to the Work Measurement Branch, Training
£ Literature Department, the Transportation School, Fort Eustis.

- & Their services were made available to HumRRO for a limited period
i : of time.
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necessary to weight the CONUS 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 CONUS been exhaustive. The
number of men actually contacted in the worldwide population was 2491.
After weighting the CONUS 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 takes into account the weighting previously applied
to CONUS data.

Organizational Maintenance vs. Field Maintenance Personnel

The two principal consumers of the RAMP field study findings are the
U. S. Army Aviation School, Fort Rucker, Alabama (concerned with the
training of organizational maintenance personnel) and the U. S. Army
Transportation School, Fort Bustis, Virginia, (concerned with the train-
ing of field maintenance personnel). It is therefore appropriate that
data be presented separately for organizational maintenance MOS's and
field maintenance MOS's. It would not be sufficient merely to separate
the men on the basis of whether their unit has an organizational or a
field maintenance responsibility because of the fect that both kinds of
units contain both categories of MOS. (This fact is evident in Table 1.)

About 80% of the men in each MOS category are assigned to units at the
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appropriate echelon of maintenance. In Chapter 2, concerned with back-

o
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ground characteristics of the men, separate descriptions are given for

these two categories of men. Finer breakdowns of the background data
were considered unnecessary. |

Breakdown of the Data by Aircraft

In the analyses of the Maintenance Activities Check List data,

B

reported in Chapters 3 and 4, data are grouped according to the type of

aircraft on which the subject reported that he had principally worked.

o S A )

The vast majority of the men indicated that they had worked principally
on one particular aircraft type. Some indicated that they had divided |

their time fairly evenly between two related aircraft such as L-19 and

S e i A

1-20, H-13 and H-23, or H-19 and H-34. Such men are referred to as
"Duals." The Common Maintenance Activities Check List data of such men

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

LA AR SRR

different aircraft groups.

e

An example may clarify the way in which Duals were handled in the

data analysis. A man who had djivided his time fairly evenly between L-19

it DS

e

and 1~20 aireraft would be called an 1~-19, L-20 Dual. He would have sub-

b

! { mitted a single Common MACL which would be processed twice, once as a
¢ ’ part of the L-19 data and once as a part of the L-20 data. He would also

s

}{ have sutmitted a single Specific MACL booklet covering the maintenance
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

7~ a8, o sl
—

with respect to the L-20. His L-19 Specific data were grouped for
analysis with those supplied by the "pure" L-19 men, and his 1-20

|
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Specific data were grouped with those supplied by the "pure" L-20 men.

A few men in the sample indicated that they had distributed their
work time over a wide variety of aircraft and were therefore unable to
identify a single aircraft or pair of aircraft on which they had special-
ized. Such men were not required to sulmit a Specific MACL. These men
are referred to as "Generalists." Their Common MACL datae 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 vhether 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.)

of Data Breakdown with each Research Instrument

Background Information Form

Separate analyses were made of the Organizational Maintenance MOS's

and the Field Maintenance MOS's.

Maintenance Activities Check List. Data were broken down

successively by (1) Organizational vs. Field Maintenance MOS's, (2) by
type of aircraft principally worked on, and (3) by supervisory status.
Maintenance Activities Recording Form. Data were broken down

8. One might question the sppropriateness of treating Dual men as
though they were full-time members of two aircraft groups. A
special analysis, however, showed that the data provided by the
Dual men working on a certain type of aircraft were substantially
the same as those provided by men who had worked exclusively on
that type aircraft.
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successively by (1) type of aircraft upon which the maintenance activity
was performed, (2) by system and subsystem involved, and (3) by nature of
corrective action.

School Subjects Check Ligt. Data were broken down into two groups:
(1) all men who had taken the 670.0 course, and (2) all men who had
taken the 680.0 course.




: l CHARACTERISTICS OF THE MEN

{ | The background, military status, and other characteristics of Army

Y aircraft maintenance personnel are described in this chapter. Most of

| this information was obtained through the use of the Background Informa-
tion Form, described on page 5 At each unit visited, this form was

E | administered to all enlisted jeroonnel present for duty who held an MOS

: . in the 67 or 68 series. Men who were not actually working in the general
area of aircraft maintenance are not included in the description presented
i : in this chapter.

With respect to each characteristic considered, information is

presented separately for the entire population of Organizational
Maintenance MOS's (N = 2319) and the entire population of Field
Maintenance MOS's (N = 1656).

! Background Characteristics
; L 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
8 two-thirds of each group had a high school education or the equivalent
thereof. Thirteen per cent of each group had attended college.
8 Pre-Army Mechanical Experience
Amount of pre-Army experience in mechanical maintenance work which
the men had had either as work or as a hobby is summarized in Table 3. A
H’ surprisingly large percentage of both groups reported having had a great
deal of such experience. It seems likely that such men would have a

L e s Rl S AR :
R
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I Table 3
I Civilian Education and Mechanical Experience
k| PERCENTAGES ;
i { 1 ITEM Org. Maint. MOS's Field Maint. MOS's :
= (N = 2319) (W = 1656) |
i S Formal education:
Completed 8 grades or less 8
i Attended high school 1
| Graduated from high school
% (or equivalent) 63
Attended college 13
| Some relevant technical
training or trade school
experience 15
Pre-Army mechanical experience
i | as work or hobby:
A great deal 58
| Very little or none 16
e Held job in mechanical
, maintenance 7
% f
L
b [
g U
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favorable attitude toward their asircraft maintenance training and their
subsequent work assignment.
Aptitude Area Scores

At each unit visited Army Classification Battery and Aptitude area
scores were obtained for all men in the unit holding MOS's in the 67 and
68 series regardless of whether they were present for duty or whether
they completed any of the RAMP questionnaires. Such data were obtained
for a total of approximately 3500 men. Table 4 shows the mean scores in
selected Aptitude Areas for various groups of MOS's. Only those Aptitude
Areas which were judged to be relevant to aircraft maintenance work are
reported in Table 4. These are General Maintenance (GM), Motor
Maintenance (MM), and General Technical (GT).

Differences among MOS groups in means scores are, in general, rather
small. The 670.0's and 680.0's generally score somewhat lower than the
others but this is to be expected since it is customary to send the more
able graduates of the entry courses on to more advanced courses where
they, of course, acquire a different MOS.

It is interesting to note that the mechanics score slightly higher
on MM than do the repairmen. The differences are quite small, however,
and are probably not significant. It is not surprising to find that both
organizational and field supervisors score higher on MM than do their
respective subordinates. It is noteworthy that for nearly all MOS's the
mean scores on MM are considerably above 100, the minimum required for
admission to any of the aircraft maintenance courses offered at Fort
Rucker and Fort Eustis.
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Table 4
g MEAN APTITUDE AREA SCORES
. Aptitude Area
MO8 Group N General Motor Generel _
Maintenance Maintenance Technical
4
Org. Maint. §
Helpers 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 11
67h.1 218 113 117 108
Org. Maint. 671.6
Supervisors 672.6 263 113 119 109
673.6
67k4.
Field Maint. 671.2 275 112 115 108
Repeirmen 672.2 149 114 115 111
673.2 403 115 115 110
; 67h.2 182 113 115 108
L
Field Maint. 271.3 or .7
, Supervisors 12.3 or .7 1 121 1
8 673.3 or .7 i 1 3
3 674.3 or .7 .
1 | Component Rep. '
- Helpers 680.0 61 111 115 106 A
681.1 or .2
682.1 or .2 g
683.1 or .2 3
3 All other Component 684.1 or .2 378 114 113 109 i
18 Repairmen 685.1 or .2 .
2 686.1 or .2 .
687.1 or .2 ‘3
688.1 or .2 :3
o Total N = 3577
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| [ Militery Status

po Various nilitary characteristics of the men are summarized in Table
5. Both groups contaip very high percentages of Regular Army (RA)
personnel although the percentage is significantly higher for the field
maintenance group than for the organizational maintenance group. This
wbedmtothefactthatneldumtmeegarnsundtobesonewhu

longer than organizational maintenance courses.

The typical man 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.

Aircraft Maintenance

School Training

Sumarized in Table 6 are the percentages of men in each group who
had attended each of the different aircraft maintenance courses taught at
the U. S. Army Aviation School, Fort Rucker, or at the U. S. Army
Transportation School, Fort Eustis.

As would be expected, Fort Rucker courses had been taken primarily
by organizational maintenance personnel and Fort Eustis courses, by field
maintenance personnel.

It is somewhat surprising that only 56% of the organizational men
U had taken the 670.0 course which is listed as a prerequisite for all the

s

L U 8. AR 611-215 prescribes certain minimal amounts of remaining service
i time as prerequisites for enrolling in courses of various lengths.
Most of the aircraft maintenance courses, particularly the field
maintenance courses, are of such a length that few draftees would
be eligible for enrollment.
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Table 5

; MILITARY STATUS

P U

Org. Maint. MOS's Field Maint. MOS's
CHARACTERISTIC (N = 2319) (N = 1656)
Enlistment Status 1
i
Regular Army* % 82% ?
|
Other (Draftee, National ;
Guard, or Reserve) 29% 18¢% |
Rank
.' Median E-4 E-b
5 Range E-2 E-T E-2 E-T7
[ Army Service
§
Median mmber of months in
| service 23.7 25.8
. Median number of months in
! present jodb 7.6 7.8
l ; Median number of months
until discharge or end
| of tour of duty 15.0 1.1
= * The groups differ significantly on this characteristic.
1
3
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Table 6
AIRCRAFT MAINTENANCE COURSES ATTENDED
i (Percentages)

[

i Org. Maint. Field Maint.
el Course MoS's (N=2319) MOS's (N=1656)

Fort Rucker Courses:

670.0 Aircraft Maintenance (Entry)

671.1 Airplane Maintenance

i 672.1 Recon. klo mmm

L 673.1 Utility & Cargo Single Rotor
Hel. Maint.

: 674.1 Utility & Cargo Tandem Rotor

‘{ ; Hel. Maint.

T Other advanced courses at Ft. Rucker

~rE o o&®
N w wwnw

f Fort Bustis Courses:

680.0 Aircraft Component Repair
Belper

671.2 Airplane Repair

; 672.2 Recon. Hel. Repair

§e 673.2 Utility & Cargo Single Rotor
- 6T74.2 Utility & Cargo Tandem Rotor
: Bel. Repair

i 681.1 Aircraft Engine Repair
682.1 Aircraft Carburetor Repair
683.1 Aircraft Powertrain Repair
684.1 Aircraft Rotor & Propeller

 —

Seommnd

Repair

685.1 Aircraft Electrical Repair
686.1 Aircraft Airframe Repair
687.1 Aircraft Hydraulic Repair

‘ 688.1 Aircraft Instrument Repair

'f Other advanced courses at Ft. Bustis

=

FHHMHOO HHKMKH H FHW
PEREARFE RFHRPE o <P

S

1. The course numbers used in this table are based on the MOS system in
use at the time the data were collected. The MOS system has since :
been changed somewhat. e
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more advanced Rucker courses. Probably at least some men were awarded an
MOS in organizational maintenance on the basis of on-~the-job training
rather than school training. Others received their MOS on the basis of
courses taken at Air Force Bases.

Aside from the 670.0 course, the Rucker course taken by the greatest
percentage (16%) of the organizational men was the Airplane Maintenance
course (MOS 671.1). It seems probable that the percentages of men who
had taken each of the Rucker courses are roughly proportional to the
number of aircraft of each category in the Army's 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
670.0 course and 38% had taken the 680.0 course. It would appear that
about 40% of the field maintenance personnel had taken neither entry
course. Presumably these men had been awarded their MOS on the basis of
on-the-job training.

About half of the field maintenance men had attended some advanced
course at Fort Eustis. 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 small percentages of men who had
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 courses taught at
Fort Eustis.
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utilized in the Army Aircraft maintenance system.

A few other findings concerning the school training 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
attended an aircraft maintenance course at some place other than Fort
Rucker or Fort Bustis. These "other" courses were principally lower
echelon maintenance courses taught at various U. S. Air Force bases and
at Fort Sill, Fort Benning, Fort Bragg, and various other Army installa-
tions. About eight per cent of each group had received factory training
in aircraft maintenance or repair while in the Army. About six per cent
of each group had taken extension or correspondence courses in subjects
related to their MOS.

On-the-Job Training (OJT)

Table 7 provides information concerning the OJT received by aircraft
maintenance personnel. Significantly more organizational men (48%) than
field men (43%) had, at some time in their careers, attended OJT classes
in aircraft maintenance or repair taught by personnel in their unit. The
personnel teaching the classes were generally commissioned or warrant
officers, civilian technical rep:--cntatives, or enlisted maintenance
supervisors.

Seventeen and 10% of the Organizational and Field Maintenance groups
respectively were currently attending such classes at the time of the
research team's visit. The vast majority of men in both groups felt that
regular OJT classes would be helpful to them in acquiring additional
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L] Table 7

ON-THE~-JOB TRAINING

! | L (Percentages) |
ORG. MAINT. FIELD MAINT. i
. ITEM MOS's MOS's |
i (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 T
Civilian Technical Representatives 4 5
: Enlisted Maintenance Supervisors 9 10
% Other Experienced Personnel 7 T
Various combinations of the above 21 13

* The groups differ significantly on this characteristic.
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information and skills needed for their jobs.

Military Work History

The typical man in both Organizational and Field maintenance had
been in the Army about two years. Of that time he had spent about 14 or
15 months in jobs having to do with aircraft maintenance. He had been in
his present assignment about eight months. He had spent 3-5 months in
overseas assigmments having to do with aircraft maintenance.

About 50% of the men had had their present MOS for a year or more.
Fifteen to 20% had held their present MOS for more than two years.

Duty positions occupied by the men are indicated in Teble 8. Among
the Organizational MOS'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
the duty position they held. According to AR 611-201 (The "MOS book")
the job of Crew Chief is ordinarily filled by Organizational maintenance
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 supposedly a Field Maintenance duty position, yet one per cent of our
Organizational Maintenance MOS's indicated that they held this job. It
is also possible that some men were assigned to duty -inappropriate to
their MOS because of the unavailability of personnel having the required
MOS.

Men in the sample were asked to estimate what percentage of their
duty time during the previous three months had been spent in various

activities. Mean percentages are presented in Table 9. The average man
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l Table 8
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DISTRIBUTION OF PERSONNEL BY DUTY POSITION

g
[em——
§ %

(Percentages)

§ it {
B i
1 i {
i I

Org. Maint. Field Maint.
DUTY POSITION MOS's

MOS's
(N = 2319) (N = 1656)

DEMRRBAS A ciso AL A 30 e St

Mechanic or Repair Helper 1k 6

Mechanic or Repairman 16 36

" Senior Mechanic or Repairman 6 18

Crew Chief 41 13

Maintenance Supervisor 9

Technical Inspector 1l

Other 10
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Teble 9

PERCENTAGES OF TOTAL IUTY TIME
SPENT IN VARIOUS ACTIVITIES

(Mean of Men's Estimates)

Org. Maint.
ACTIVITY MOS's

(N = 2319)

Field Maint.
MOS's
(N = 1656)

Aircraft Maintenance or closely related
work

Company details (KP, CQ, etc.)
Military Training (marksmanship, ete.)
Technical Training (OJT and study)

Miscelleaneous (houskeeping, athletics,
leave, etc.) 13
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in each group had spent about two-thirds of his duty time in aircraft
maintenance (or in closely related work such as technical supply). This
appears to be a reasonably high activity level in view of the fact that
previous HumRRO studies (of various MDS's outside of the aircraft main-
tenance field) found the average man to be spending much smaller amounts
of time in work appropriate to his MOS.

It may be of some interest to note that in a special analysis of the
small sample of men in USARCARIB ( 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 USARCARIB, indigenous labor is
hired to do most of the KP and housekeeping functions.

The men were also asked to estimate what percentage of their
aircraft maintenance work time was devoted to each of several more
specific categories of maintenance activities. The means of the men's
estimates are shown in Table 10. As would be expected, the Organiza-
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
correcting specific discrepancies in DD Form 781-2 and -3, and in per-
forming aircraft accessory changes and Technical Order Compliances.
Neither group spent more than a small amount of time (6 and 9%) in
trouble shooting activities.

The categories "Correcting specific discrepancies noted in form
DD 781-2" and "Trouble shooting a malfunctioning system or component"
probably overlap to some extent. Some defects which are entered on the
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Table 10

PERCENTAGES OF AIRCRAFT RELATED WORK-TIME
SPENT IN VARIOUS ACTIVITIES

(Mean of Men's Estimates)

ol - Org. Maint. Field Maint.
t | ACTIVITY MOS's MOS's
(N = 2319) (N = 1656)

Pulling pre-flight or post-flight

inspections 24 8
Pulling periodic inspections 15 10
Technical inspections 3 5
L
Servicing, washing, cleaning aircraft 12 5
{ | Correcting specific discrepancies noted
in DD Form 781-2% 15 24
] Performing aircraft accessory changes &
o Technical Order Compliances 6 15
+. Doing maintenance-related administrative
and paper work T 6
a 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 13
%7 * This phrase refers to the corrective actions taken by maintenance
3 personnel with respect to defects noted by the flight crew before,
; during, and after flight.
-
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DD Form undoubtedly require trouble shooting before they can be
corrected, e.g., "vibration when speed exceeds 60 knots" and "engine
aifficult to start." The majority, however, are of such a nature that
the appropriate corrective action is immediately apparent, e.g., "map
light missing," "lower door hinge loose," and "nick on trailing edge of
red b an

Table 11 indicates the percentages of men who had worked at least
some, during the previous three months, on each of nine different air-
craft. These percentaeges are probably related, to some extent, to the
number of aircraft of each type which exists in the Army inventory. In
any event, the aircraft which were encountered by the largets percentages
of each group were: the L-19, L-20, H-13, and H-2l. Relatively small
percentages of each group had encountered the L-23, the U-1A, and the
H-23.

For most of the aircraft listed in Teble 11, the percentages
indicated for organizational and field men are rather similar. For the
H-13, H-19, H-34, however, significantly larger proportions of field than
of organizational men had worked on these aircraft.

Field men had encountered a slightly wider variety of equipment than
had the organizational men. The median number of different aircraft
encountered by field and organizational men, respectively, was 2.1 and 1.7.

Career Plans

The men's reenlistment intentions are summarized in Table 12. The
percentage of men definitely planning to reenlist is significantly greater
for the organizational ren than for the field men (35% vs. 26%). Among
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Table 11
: Aircraft Encountered by Maintenance Personnel

|

} (E5

; 1

I _ Percentages of Men Having Worked |

“ on Aircraft in 3 month period 5

' L-19 34 33 ;
L-20 31 30

L-23 16 15
U-1A 6 9
H-13% 21 34
H-23 6 7
B-19*% 13 2k
H-3h% 15 26
521 29 2

S AR SN S o Ak
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1. Percentages in each column add to more than 100 because many of the
men had worked on more than one aircraft.

* Groups differ significantly.
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rg Table 12
Career Plans
| Org. Maint.  Pield Maint.
? Plan MOS's MOS's
E Total Semples (W=239) (N 16%) |
| | Plan to reenlist# 35% 26% 1
Plan not to reenlist u6% 57%
* Uncertain 19% 17%
Men Plamning to Reenlist (N = 802) (N = 423) |
Plan to stay in aircraft maint.# 95% 90%
Plan to enter a different field 5% 10%
! Men Planning Not to Reenlist (N=1068)  (N=938)
; Plan to stay in aircraft maint.* N 53%
3 Plan to enter a different field 51% L6%
5 (Failed to answer, or ambiguous answer) 5% 1%
; * Significant at .05 level.
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the possible explanations for this fact are the following considerations:

(1) within organizational maintenance units there is generally a
greater opportunity for obtaining flight status (with its accompanying
flight pay) and for obtaining relatively high rank (E-6 or E-7).

(2) Perhaps the fact that organizational men frequently serve the
user in more direct, or face-to-face manner causes them to derive more
satisfaction from their work. Their duties bring them in closer contact
with the flying personnel whose personal safety depends upon the quality
of the maintenance man's work. Many field maintenance men work in rear
echelon shops, quite remote from the flight line.

(3) Another possible explanation for the greater tendency among
organizational maintenance personnel to reenlist is that since these men
are trained to a lower level than are the field maintenance personnel,
they may find it more difficult to obtain attractive jobs in civilian
industry.

Among those men who definitely planned to reenlist, a significantly
greater percentage of organizational men than field men expected to
remain in the aircraft maintenance area. This fact lends support to the
idea that organizational men derive more satisfaction from their duties
than do field men. It is worth noting, however, that among both organ-
izational and field men who planned to reenlist, the percentage expecting
to continue in the aircraft maintenance area is quite high (95% and 90%).

Among those men planning not to reenlist, the percentages who
expected to contimue in the aircraft maintenance area were much smaller
than were those found among men who did expect to reenlist.




5 Chapter 3
. MAINTENANCE ACTIVITIES OF ORGANIZATIONAL MAINTENANCE MOS's
. This chapter is concerned with a description of the maintenance

activities of men holding an MOS 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,

P U the vast majority of these men were assigned to organizational maintenance
‘ units. All data reported in this chapter were obtained through the use of

|
i
i
{
|

the Maintenance Activities Check Lists, described in Chapter 1.

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

their influence on the worldwide population findings approximately what it

would have been, had sampling in CONUS been exhaustive. Therefore, the
N's (representing number of subjects) which appear in this chapter, are

37 ] e B et r Lot i Rt ey

not to be interpreted literally. The mumber of men actually contacted
was usually somewhat smaller.

Et Since the quantity of data yielded by the Maintenance Activities
Check Lists, Common and Specific, is extremely voluminous, it was not

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

Instead, only the most important findings are presented, selected
according to various criteria which will be described in appropriate
sections of this chapter. The complete findings have already been
presented informally to training authorities at the U. S. Army Aviation
School and at the U. S. Army Transportation School.

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

i - B e SO s




35

considered consists of all organizational mechanics, i.e., all men who

held one of the following MOS's: (671.1, 672.1, 673.1, or 674.1). All

§ such mechanics are organized into subgroups on the basis of the particular
type of aircraft on which they have worked most. Next, all organizational

i
( maintenance helpers (MOS 670.0) contacted in the study, without regard to
: the type of aircraft they worked on will be considered. Finally, all
L organizational maintenance supervisors (MOS's 671.6, 672.6, 673.6, and
{ 674.6) will be considered as one group, without regard to the type of

aircraft on which they may have specialized.

s Mechanics i

A total of 1792 Organizational Maintenance Mechanics submitted
Common Maintenance Activity Check Lists. This form, it will be recalled,

i lists 231 maintenance activities which are applicable to any Army air-
craft and an additional 4l activities applicable only to helicopters. |
3 Those mechanics who had specialized on a particular type of ajrcraft

(N = 1612) also submitted a Specific Check List.
Table 13 condenses the more important findings concerning the duty

e
&rew

activities of 682 Fixed Wing Organizational Mechanics. Listed in Table

T I ———

13 are all tasks which had been performed on at least one type of air-

[ S

craft 6 or more times during a three-month period by 50% or more of the

—a“"
*

| S

men. All items came from the Common Maintenance Activities Check List ‘
because no task on the Specific Check Lists had been done frequently ‘

enough to meet the criterion for inclusion in this table.

[ SR

The most striking aspect of Table 13 is the fact that it contains

=

so few items. Only 26 out of a possible 300-400 items met the criterion
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for inclusion in the table. It should be noted, however, that virtually
all of the tasks listed on the Common Check List had been done one or
more times during a three-month period by at least a small percentage of
the mechanics.

It appears that for each of the aircraft types, tasks involving the
airframe were more mumerous than those involving any other system. This
may be partly due to the fact that it is often necessary to remove
portions of the airframe just to obtain access to other systems in need
of maintenance. The Common MACL includes a total of 26 airframe items.
The electrical system is represented by a total of 42 items in the Check
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 instrument system. This is somewhat surprising, in
view of the fact that the Common MACL lists 29 fuel systems and 12
ingtrument items. Evidently organizational mechanics seldom perform
maintenance on these systems. It is probable that these systems are
relatively trouble free.

It will be noted that the 1-19 and L-20 data look rather similar.
For both of these aircraft the most often performed activities were:
cleaning plexiglass, replacing inspection plates and covers, general
service and lubrication, servicing the oil system, cleaning interior and
exterior of airframe, and maintaining records.

For the L-23 and the U-1lA, the other two fixed wing aircraft on
vhich data were obtained, pre-flight and post-flight inspections were
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done with very high frequency. Surprisingly, however, periodic
inspections were done much less frequently on the L-23 than on the U-1A.
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, handling flammasble materials, and
safetying and inspecting for proper safetying.

Certain items were done with noticeably higher frequency on the L-23
than on the U-1A. These were: using radio telephone procedures, handling
fuel handling equipment, and identifying and tegging parts.

Certain other items were done more frequently on the U-1lA than on
the 1-23. These were: periodic inspections, replacing inspection plates
and covers, general service and lubricetion, replacing fairings and
fuselage cowlings, and servicing battery sump jar.

Table 14, which is closely analogous to the preceeding table,
sumarizes the findings concerning Rotary Wing organizational mechanics.
Again it is noteworthy that so few tasks were done with sufficient fre-
quency to meet the eriterion for inclusion in the table. For the H-13,
10 tasks qualified; for the H-23, 16 tasks; for the H-19, 16 tasks; for
the H-34, 10 tasks; and for the H-21, 11 tasks. Again we find that
"Airframe" accounts for more tasks than does any other system.
"Operations" is the next highest ranking category.

Since the H-13 and H-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
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the H-23 data are baszd on only 42 cases may vitiate the importance of
this observation, however.

For both the H-13 and the H-23, post-flight inspections are made
appreciably more often than pre-flight inspections. Why this should be
80 1s not clear. Other items which rank high for both aircraft are:
cleaning interior and exterior, general service and lubrication, cleaning
plexiglass, servicing oil system, and safetying and inspecting for proper
safetying. A number of items were done with much higher frequency on the
H-23 than on the H-13. These were: checking engine controls, replacing
fairings and fuselage cowlings, replacing spark plugs, handling fuel
handling equipment, and servicing gear boxes.

It is evident that almost all the tasks listed in Teble 14 are
performed more often by H-19 mechanics than by H~34 mechanics. A notable
exception is "pre-flight inspections" which were performed more often by
H-3l4 mechanics.

The last group of mechanics to be considered consisted of 149 men
who had worked on such a variety of aircraft that they could not identify
themselves as having specialized on any particular one. These men are
referred to as generalists. Since their experience was so diversified,
it is not surprising that very few individual tasks were performed by
them with very high frequency. Only six items were done six or more
times by at least 50% of the generalists. These were: post flight
inspections, cleaning interior and exterior, general service and lubrica-
tion, cleaning plexiglass, ground handling operations, and handling
flemmable materials.




Helpers (MOS 670.0)

A total of 376 Common Maintenance Activities Check Lists submitted
by Organizational Maintenance Helpers are included in this analysis.
Those of the helpers who had specialized on one type of aircraft also
submitted a Specific Check List, but not enough of these were su'mnittgd
for any one aircraft type to justify analysis of the data. Accordingly,
this section of the chapter will be concerned only with the 272 Common
Check List items.

Table 15 presents a condensation of the more important findings
concerning the maintenance activities of Organizational Maintenance
Helpers. Previous tables in this chapter listed only items which had
been performed six or more times by at least 50% of the men. Since, for
the helper data, no items met this criterion, a more lenient criterion
wvas adopted for selecting items for inclusion in the table. This makes
it possible to give the reader some idea of what organizational mainten-
ance helpers included in the study primarily did, even though none of
their activities was done with very high frequency.

Table 15, therefore, lists all tasks which were done one or more
times by at least half of the helpers. For each item listed, the various
columns indicate the exact percentage of the men who had 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 small percentage of
the men. In fact, none of the 272 activities had been done six or more

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

MOST COMMON ACTIVITIES OF ORGAMIZATIONAL MAINTENANCE HELPERS
(Only tasks performed at least once by S(B)hgercent or more of the men are included)
N=

System Activity

Per cent Performing:

10r mre 3 or more 6 or
times times more
CONTROLS
Check engine controls 57 30 1k
INSPECTIONS
Make preflight inspections 5L 36 28
Make postflight inspections 59 Lé 39
Make periodic inspections 55 36 2k
AIRFRAME
Clean interior and exterior 74 55 L2
Replace inspection plates and covers 75 61 Lo
Perform genmeral service and lubricate aircraft 80 63 L6
Spot paint aircraft and/or assemblies sk 32 20
Replace fairings and fuselage cowlings 61 L8 37
Clean plexiglass 66 53 L3
Remove and install cabin doors 55 2k 1
Replace seats, and seat accessories (belts, shoulder
harnesses, inertia reels, etc.) 55 ¥% 18
LANDING GEAR
Service wheels 52 23 15
Replace wheels 50 19 9
Clean, inspect, repack wheel bearings 53 2l 12
HYDRAULIC SYSTEM
Service hydraulic systems 52 25 b1
OIL SYSTEM
Clean and/or replace oil system filters or strainers 51 23 12
Service oil system 66 L8 35
IGNITION SYSTEM
Replace spark plugs 57 3k 20
AIR INDUCTION AND EXHAUST SYSTEM
Replace engine cowling, engine ducts, exhaust
collector sections 59 35 2L
ELECTRICAL SYSTiM
Replace battery 52 32 19
OPERATIONS
Perform ground handling operastions, (leveling, jacking
hoisting, towing, mooring, parking of aircraft) 6l L7 37
Clean and maintain shop equipment 58 Ll 27
Handle flammable materials 67 52 Lo
Handle fuel handling eqiipment 50 38 27
USING EQ/IPMENT
Safety and inspect for proper safetying 66 51 38
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month period) by 50% or more of the men. These six were: (1) cleaning

interior and exterior of aircraft, (2) replacing inspection plates and

covers, (3) general servicing and lubrication of aircraft, (4) cleaning
plexiglass, (5) handling flammeble material, and (6) safetying and
inspecting for proper safetying.

Only 26 activities had 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 is apparent that organizational maintenance helpers perform very
few maintenance activities. One would expect that many of the very
simple, routine tasks such as cleaning, servicing, and lubricating, would
be done with very high frequency by helpers. Actually, 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 L
optimally utilized in the field.

Enlisted Supervisors

Table 16 lists the most common maintenance activities performed or
supervised by enlisted organizational maintenance supervisors. In this
analysis, all supervisors were treated as one group without taking into
account the particular aircraft, if any, on which they had specialized.

Since the supervisors were instructed, in filling out the Check
Lists, to count both the instances in which they had performed each task
and those in which they had supervised performance, it was expected that
this table would contain a fairly large number of tasks. Actually, only
17 tasks met the criterion for inclusion. All of these, incidentally,



Ly

Table 16

MOST COMMON ACTIVITIES OF ENLISTED ORGANIZATIONAL
MAINTENANCE SUPERVISORS

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

N=31
% Performing 6
Activity or More Times
INSPECTIONS | 8
Make preflight inspections 9 ’ 3
Make postflight inspections 67 | 3
Clean interior and exterior 65 '
Replace inspection plates and covers 62
Perforn general service and lubricate aircraft 70
Replace fairings and fuselage cowlings 5T
Clean plexiglass 68
OIL SYSTEM
Clean and/or replace oil system magnetic plugs, B
gaskets, drains, fittings, clamps 51 |
Service oil system 73 | 8
OPERATIONS :
Operate, inspect, and service auxiliary ground | 3
handling equipment 50 | @
Perform ground handling operations (leveling, | 3
Jacking, hoisting, towing, mooring, | 4
parking of aircraft) 70 {3
Clean and maintain shop equipment 73 |
Handle flammable materials 73 | 4
Handle fuel handling equipment 60 | 3
CLERICAL ACTIVITIES
Maintain records 78
Identify and tag serviceable and unserviceable
parts 68
USING BQUIPMENT

Safety and inspect for proper safetying 85
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i_ were also performed frequently by mechanics and helpers. It is evident

that even the supervisors perform only & small variety of tasks with high
frequency. Virtually every item on the check list, however, had been
performed at least occasionally by at least a small 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 is, of course, possible that some of the infrequently
} performed tasks are more time consuming than some of the high frequency
tasks. It is therefore not possible, on the basis of these data, to draw
| conclusions as to the amount of time organizational maintenance personnel
spend in difficult, as opposed to simple, tasks.
b These data do strongly suggest, however, that the total requirement
Z for organizational maintenance of Army aircraft could be adequately met
' by a structure containing more helpers and fewer mechanics. The helpers
i_ would have to be trained specifically to perform the low skill, high
frequency tasks and the mechanics could continue to receive the more
thorough training which equips them to perform the less frequent but more
complex maintenance tasks.
It seems likely that the training costs associated with such a

— s —y
| SESSE, SRS

SRR

maintenance structure would be substantially less than those associated

with the present structure. The detailed frequency data which have been
made avallable to Aviation Schonl authorities should be of considerable

assistance in making decisions as to which tasks helpers and mechanics,

respectively, should be trained to perform.

= O BB
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Chapter 4
MAINTENANCE ACTIVITIES OF
FIELD MAINTENANCE MOS's

This chapter is concerned with a description of the maintenance
activities performed by men holding an MOS in field maintenance. As
would be expected, the majority of such men encountered in the field
study (81%) were assigned to units having a field maintenance mission,
although some were assigned to units whose maintenance responsibility was
restricted to second echelon activities.

As previously explained, the N's (representing mmber of subjects)
which are reported in this chapter are projected N's based upon the
weighted Comsvdata.. The actual number of subjects who submitted a
Maintenance Activities Check List was generally somewhat smaller than the
mumber indicated. Due to the fact that the findings concerning field
maintenance personnel and organizational maintenance personnel are highly
similar, it is suggested that the reader examine 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 3
component repairmen. These wem organized into subgroups on the basis of E

the particular type of aircraft on which they had specialized. Next,
all field maintenance supervisors (including technical inspectors) will
be considered without regard to aircraft specialization. Next, the
aircraft component repairmen will be considered. Finally, the




r.w,-r\—w, L -

i :
[ 7 |
l, implications of the data presented in Chapters 3 and 4 will be discussed. |

Table 17 presents a condensation of the more important findings

e o BN e ¢ e i

l concerning the duty activities of Field Maintenance Repairmen who had
specialized in each of the fixed wing aircraft indicated. Listed in this '
table are all tasks which had been performed six or more times during a

s
po——

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

| this table except one came from the Common Maintenance Activities Check

.

List. One item, "Check shock strut," came from the I-23 Specific Check

List.

e The principle observation to be made concerning this table is that 'g
it 1is remarksbly similar to its counterpert (Table 13, page 36) which

lists the most common activities of fixed wing organizational mechanics.

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

b 300-400). (2) Virtually all the items in this table appear to be quite
: simple and routine in nature. (3) The categories of "Airfreame" and
"Operations" are more heavily represented than any 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 variety of tasks than do the mechanics.

; e (2) with respect to the L-19 and the U-la mechanics perform with high
frequency a greater variety of tasks than do the repairmen.

=3

Table 18 presents a condensation of the most important findings
concerning the repairmen who had specialized on each of the Rotary Wing

-

aircraft indicated. It is astonishing to note that only 10 items

/=— O =
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l f-‘ Table 18

i Most Common Maintenance Activities of Rotary Wing Repairmen.-
(Only tasks performed 6 or more times by 50 percent of the men are included)

pe———

, Task Aircraft Ganér-

| U INSPECTION
fg Make postflight inspection 62
b ATRFRAME
Fob Replace inspection :plates and covers 5SS : 51
Fo Perform general service and lubricate aircraft 71 62 52 5L
OIL SYSTEM
Service oil system 68
ICNITION SYSTmi
Replace spark plugs 50
OPiRATIONS
Perform ground handling operations 66 52 Sk
Clean and maintain shop equipment sk
Handle flammahle materials 66 52 52
CLERICAL ACTIVITIES
Maintain records 58
USING BEQUIPMENT
SSafety and inspect for proper safetying 80 55 60 53

1) No data are presented for the H-23 because the sample contained
too few men specializing on this aircraft (only 20) to justify
analysis. VNo data are presented for the H-21 because none of
the tasks on the check list had been performed with sufficient
frequency by the 284 H-21 repairmen ccntacted in the field |
study to meet the criterion for inclusion in the table. '




S g O Uk 8

50

- A A A i
+ zs-x-: !

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

(] Repairmen were there as many as 10 items performed six or more times by
50% or more of the men. The number of items meeting this criterion for

E | the H-19, H-34, and H-21 were, respectively 3, 4, and zero. The

| "Generalists" represented in the last column, are those repairmen who
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.

kG o ek

Again it is true that all items appearing in the table are simple or
W,
routine in nature. /ﬁxen this table is compared with its counterpart for

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

R R SN i

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

vs. 19); (2) For each aircraft mentioned in the table (except the H-13) -

ARSI « R b s it

the repairmen performed fewer tasks with high frequency than did the

| mechenics. This was also true for the "generalists."

‘2 ’ 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
in the other table. It consists of 10 rather simple tasks. The
{ corresponding table for organizational maintenance personnel consists of l

17 tasks which are also rather simple and routine.

#  Forty-five members of this group were actually Technical Inspectors.

T o e B e RN
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i
b i l Table 19
} :
! : MOST COMMON ACTIVITIES OF
f ‘ FIELD MAINTENANCE SUPERVISORS
(Only tasks performed 6 or more times by
i ‘ 50% or more of the men are included)
’5 " 4
. N = 189
‘ % Performing 6
) Activi or more times
CONTROLS
| Check engine controls 51
Replace inspection plates and covers 56
; Replace fairings and fuselage cowlings 51
g OIL SYSTEM
i Service oil system 51
i OPERATIONS
1 Clean and maintain shop equipment 63
i Handle flemmable materials 29
CLERICAL ACTIVITIES
i Maintain records 81
! Identify and tag parts 81
USING EQUIPMENT
Safety and inspect for proper safetying 77
Apply protective coating and anti-corrosive measures 51

,—'\
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Aircraft Component Repair Personnel

Table 20 shows the most commonly performed tasks of men holding
certain MOS's in the aircraft component repeir field, i.e., the so-
called "68 series" MOS's. Not appearing in this table are data from 31
component repair helpers (MOS 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" MOS's missing
from this table were not included because too few men holding these MOS's
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 MOS 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 (MOS 681) appear closely related to the engine system
although only one such task is listed under the specific heading of
"Power plant, Engine." The aircraft electrician group (MOS 685) shows
frequent performence of three tasks pertaining to electric systems
whereas the other two MOS groups in this table show no frequent tasks in
this system. The airframe repairmen (MOS 686) perform the task "Make
minor skin repairs” with high frequency whereas the other two MOS groups
do not.

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

frequency to meet the criterion for inclusion in the table.

A few of the tasks appear to be somewhat demanding of the
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Table 20

MOST CO' ¥ON HAINTANANCE ACTIVITIES OF AIRCRAFT COMPONENT REPATRMEN

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

Task

681.1

MOS
685.1

6%.1

(Engine) (Electric) (Airframe)

N=L7

N=65

N=168

AIRFRAME
Make minor skin repairs
POWER PLANT, ENGINE
Replace rocker box covers and paskets
IGNITION SYSTEM
Replace spark plugs
AIR T''DUCTION & EXHAUST SYSTEM
Replace cowling fasteners
Replace engine cowling, ducts, exhaust
collection system
Replace air induction & exhaust system
plugs, lines, etc.
ELECTRICAL SYSTEM
Renlace lamp bulbs
Operate multimeter
Read wiring diagrams
' PERATIONS
Clean ard maintain shop equipment
Handle flammable material
CLERITAL ACTIVITIES
Identify and tag serviceable and
unserviceable parts
USING BQUIPMENT
Safety and inspect for proper safetying
Make rivet repairs

Ap»ly protective coating & anit-corrosive

measures
Make repairs by soldering

61
51

60
51

53

51
51

53

52
75

Sk
5k

63

67

6L

68
51

75
6L
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repairman's skill but most appear to be rather simple and routine.

Comparison of Activities of Organizational and Field Maintenance

Personnel

It has been evident throughout this chapter and also throughout the
previous chapter which was concerned with organizational maintenance
personnel, that very few tasks are performed with high frequency and
that those that are, are generally organizational level tasks. Substan-
tially the same tasks are performed with high frequency both by
mechenics and repairmen.

It might be speculated that these findings are an artifact arising
from the particular criterion employed in selecting items to be reported
in the tables.lo To evaluate this possibility, certain other criteria
were applied to determine whether the contents of the existing tables
would thereby be modified appreciably. For example, data for L-19
mechanics and for L-19 repairmen were reanalyzed and new tables
constructed according 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. 1In each case, however, the particular items
listed for repairmen and those listed for mechanics were substantially

the same. It is clear, then, that repairmen and mechanics cannot be

10. The Aviation School and the Transportation School have each
been supplied with complete sets of all data relevant to their
interests.
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differentiated on the basis of the high frequency tasks which they
perform.

It is still possible, however, that repairmen and mechanics 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
frequency.

A special analysis (described in Appendix A) revealed that a total
of 62 tasks were performed more often by repairmen than by mechanics on
at least one of the nine aircraft involved in the study. Only nine of
these tasks were clearly identifiable as authorized field maintenance
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
one of these were, quite properly, organizational maintenance
responsibilities.

It is of interest to determine whether there are certain aircraft
systems on which repairmen perform more work than mechanics and vice
versa. A special analysis (described in Appendix B) revealed that
repairmen were more active than mechanics on the following systems:
Controls, Landing Gear, Ignition System, Air Induction & Exhaust System,
and Helicopter Controls. Mechanics were more active than repairmen on
the following "systems": Inspections, Airfreme, Oil System, Electrical
System, Operations, Clerical Activities, and Using Equipment. Even
though repairmen and mechanics do differ with respect to the systems on
which each is more active than the other, the vast majority of individual

tasks on which the groups differ are organizational maintenance
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responsibilities.

In order to gain a clearer understanding of which personnel
actually perform the authorized field maintenance tasks, a variety of
analyses were carried out based on just those tasks which are clearly
identified in the Maintenance Allocation Charte as field maintenance
responsibilities. This was done for the L-19 data, and, in some
instances, for the L-20 and the H-13 data as well. These analyses are
described in detail in Appendix C. The principal findings resulting
from these analyses were as follows:

(1) With respect to all L-19 field maintenance tasks, repairmen
were more active than mechanics on 45 tasks; mechanics were more active
than repairmen on 30 tasks; and both groups were equally active on 48
tasks. Comparable results were found with respect to the L-20 and the
H-13 data.

(2) The tendency for repairmen to be more active than mechanics
on L-19 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.

(3) The average mmber of L-19 field maintenance tasks which had
been performed by repairmen in a three-month period was 68; the average
number performed by mechanics was 39. However, since there were more
L-19 mechanics than repairmen in the sample (326 versus 96), this means
that the total number of field maintenance tasks actually performed by
L-19 mechanics was greater than that performed by L-19 repairmen
(12,766 versus 6,575).

el
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The evidence presented in the last few pages, and much of that
presented in other sections of this report, indicates that there is
considerable overlap in the duty activities of mechanics (men with
organizational maintenance MOS's) and of repairmen (men with field main-
tenance MOS's). The fact that repairmen are as active as they are in
the performance on lower echelon tasks is probably explained by the fact
that many of these tasks are done merely as steps in gaining access to
components requiring higher echelon repair. Others may be in the nature
of inspections or tests performed to check upon the quality of higher
echelon tasks that have just been completed.

The failure of repairmen to show very high frequency 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 consuming the number of times that they can be performed by
individual repairmen is necessarily small. For example, the task
"Replace main yotor head assembly" obviously 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 aircraft in the current inventory are very
dependable and relatively trouble free, complex corrective actions are
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 units, is such

that repairmen must be continuously available in certain kinds of units
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vhere their relatively high level skills will seldom be employed, dbut
must be available when the need does arise.
A more troublesome question is that of why the lower echelon
mechanics are so active in the performance of higher echelon tasks.
The most reasonable explanation of this fact is that since repairmen and
mechanics 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 repairmens' work load becomes excessive.
Table 1 on page U shows that each of the listed categories of units
contains both organizational and field maintenance MOS's. The entries
in Teble 1 include not only the independent maintenance personnel but
also the helpers and the enlisted supervisors. The number of mechanics
in the sample who were assigned to field maintenance organizations was
91; the number of repairmen who were assigned to organizational type
units was 199. After examining the TO&E's for many of these units it |
appeared that most of these men were misassigned. |

Another question, and one that cannot be answered by the data :
obtained in this study, concerns the efficiency with which organizational %
maintenance personnel carry out higher echelon tasks. It is possible
that they are much slower in doing so than the more highly trained

repairmen and that they require a good deal of assistance and super-
vision from the repairman. Probably in most instances repairmen bear
L j responsibility for the proper execution of the work.

r It is believed that aviation maintenance authorities should
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carefully consider the implications of the finding that lower echelon
mechanics are fairly active in the performance of field maintenance
tasks. Conceivebly, some modification might be called for in the train-
ing given to these two categories of personnel, in the assignment of
such personnel to different units, und/or in the suthorized responsi-
bilities of each. Perhaps some of the field maintenance tasks which
mechanics perform without having been formally trained to do so should
be added to their suthorized responsibilities. This, of course, would
require that appropriate additions be made to their formal training
programs. Perhaps organizational maintenance 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 maintenance personnel. On the other hand, it
may be considered desirable to take administrative actions to prevent
organizational maintenance mechanics from working beyond their echelon.
Another possible course of action would be to improve thie efficiency of
the personnel distribution system so as to reduce the “ncidence of
misassigment of aircraft maintenance personnel. Finaily, it may be the
{ Judgment of aviation maintenance asuthorities that no porticular actions
1' are indicated by the finding that organizational maintenance mechanics

are relatively active in the performance of field maintenance tasks.

Perhaps the present system is doing a satisfactory job of maintaining

—
S |

the Amy's aircraft in spite of the fact it does not ...here precisely
to the formal administrative regulations.

| o
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Chapter 5
EVALUATION OF THE ENTRY COURSES IN AIRCRAFT
MAINTENANCE AND AIRCRAFT COMPONENT REPAIR
This chapter is concerned with an evaluation of the Aircraft

Maintenance Entry Course (MOS 670.0) and of the Aircraft Component
Repair Helper Course (MOS 680.0). Although the latter course o longer
exists as a separate entity, Transportation School authorities 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 various

of the advanced courses.

Because 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 instrument lists all

topics of instruction included in the two courses. The topics are

organized into the following three groups: (a) those common 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 required to fill out a copy of this form. Data were obtained from
1650 graduates of the 670 course and 690 graduates of the 680 course.ll
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

the training they had received in their helper course and that which

II. These numbers were the projected N's obtained after the CONUS data
bhad been weighted. Actual N's were 984 and 489 respectively for
the 670 and 680 graduates.
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they had received in a subsequent advanced course. To the extent that
this is true, these data may be legitimstely interpreted as having
implications for aircraft maintenance training in general, not merely
for the helper courses.

In £illing out the form, the man was required to make certain
responses in connection with each relevant topic listed in the form.
Specifically, to indicate how valuab’e for maintenance he considered

that topic to have been, he was to mark one of the following response
categories: "no value," "some value," "much value," or "great value."
If he was unable to recall the topic, he so indicated by making a check
mark in an appropriate response category. He 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 by marking one of the
following response categories: "Topic could be dropped from the
course,” "I needed less training on this topic," "Training on this topic
was about right," or, "I needed more training on this topic."

These data concerning judged appropriateness of training time will
not be analyzed in great detail in this report for the following reasons:
(1) Since the 680 course has been discontinued, such judgments would
have little meaning with respect to it; (2) In July of 1960, the 670
course was revised rather radically in connection with & general
reorganization of the MOS structure in aircraft maintenance. The over-
all effect of the revision was to reduce the length of the course from
eight to five weeks. This meant that most of the topics received less
attention than formerly. Therefore, these judgments with respect to
appropriateness of training time could have little meaning. (3) In any
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event, it was found that topics judged in greatest need of additional
training were, by and large, the same topics which were judged to have
greatest value for maintenance. Therefore, by directing our attention
primarily to the judged value for maintenance, we will learn about the
same 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 maintenance 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
courses very similarly. It is for this reason that evaluations of both

courses are dealt with in this one chapter.

Topics Judged of Most Value in Maintenance

" or

The response categories, "no value," "some value," "much value,
"great value," were assigned score values of 1, 2, 3, and U respectively.
Mean scores (representing mean value judgments) were computed for each
topic. The higher the mean value judgment for a topic, the greater the
value for maintenance that topic was considered to have.

Tables 21 and 22, respectively, 1list the top 20 topics in the 670
course and in the 680 course in terms of mean value judgment. Twelve
topics, those marked with an asterisk in each table, are common to both
tables. In general, the mean value judgments received by topics in the
670 course are somewhat higher than those received by topics in the 680
course. The highest ranking topic in both courses was "Identification

of Minor Engine Malfunctions and Trouble Shooting." In fact, 60% of the
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Table 21
{« Topics in 670.0 Course Judged of Most Value in liaintenance
Topic Mean Value
Judgment

#1, Identification of minor engine malfunctions and

trouble shooting 3.57
#2, Familiariration with aircraft magnetos and ignition systems 3.32
3. Cyclic, collective pitch and tail rotor control systems 3.27
#ly, Introductin to Air Force technical publication system 3.27
5. Cyclic, collective pitch, and directional conrol systems 3.26
6. Airplane control systems 3.2
#7, Discussion of Technical order numbering system 3.23
#8, 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
functioning 3.21
11. Discussion of procedures in preparation and use of DD Form 781 3.21
12. Types, use and inspection of safety devices 3.18
%13, Practical exercises in use of Technical Order indexes 3.18

#1h, Discussion of bearings, bushings, rears, and shafts 3.17
15. ©Engine and power train lubrication 3.17
16. Parts of aircraft and theory of flight 3.16

#17. Principles of hydraulics 3.16

#18, Discussion of aircraft instruments and their purpose 3.15

#19., Familiarization with aircraft generator systems 3.12

#20, Principles of carburetion 3.11

#* Topics marked with an asterisk were judred hy both 670 graduates and
680 rraduates as among the top twenty in terms of value for maintenance.
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Table 22 !
; Topics in 680.0 Course Judged of Most Value in Haintenance
g -
L Topic riean Value
Judgment
~ #1. Identification of minor engine malfunctions and &
( . trouble shooting 3.38 |
g #2, Familiarization with aircraft magnetos and ignition systems 3.2L E
A S Bt #3. Discussion of Technical Order numbering system 3.16 '3
| { #4. Types of power trains; components, purposes, etc. 3.16 ;
H #5. Practical exercises in use of Technical Order Indexes .

‘ #6. Trouble shooting, servicing and repair of aircraft
i [ hydraulic systems
E LU *T., Discussion of bearings, bushings, gears and shafts
8. Procedures and techniques used in cleaning engine and power
I A train components.
| #9, Principles of hydraulics

X #10, Introduction to the Air Force Technical publication system
#11. Principles of carburetion

12, Familiarization with voltmeter, ammeter and ohmmeter

13. Carburetor removal, installation and external adjustment
1. Safety precautions in aircraft hydraulic systems

°
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3 j 15. Interpretation of wiring diagrams in aircraft Technical Orders .
i 5 #16. Familiarization with aircraft penerator system .
| ; #17. Discussion of aircraft instruments and their purpose, .
T 18. Aircraft engine pistons, pins and rings = |
: { 19. Precision measuring tools . j
= 20, Removal and installatiocn of aircraft engine cylinders. . 1
B {4
, | 3
i =y # Topics marked with an asterisk were judped by both 670 graduates and |
) i 680 groduates as among the top twenty in terms of value for maintenance, ! i
| E
| [} |
LJ !
|
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670 graduates and 46% of the 680 graduates checked this topic as one
having "great value" for maintenance. 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 diasgnosed. In each table there are certain
other topics such as "familiarization with magnetos and ignition -
systems," and "principles of carburetion,” which might reasonably be
expected to facilitate trouble shooting of minor engine malfunctions.

It seems likely that these topics were considered by many men as highly
valuable for maintenance for this reason.

Another prominent feature of both tables is the presence of several
topics coneérned 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) all pertain to

helicopter power trains or control systems.

Topics in Which Men Need Additional Training

Judgments concerning the appropriateness of the time spent on each
topic were made by checking one of the following response categories:
"I needed more training on this topic,” "training on this topic was
about right," "I needed less 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.

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
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extent to which additional training was needed in each topic. Such an
index was computed by subtracting from the percentage who said more
trainine was needed, the percentage who said less training was needed,
or that topic could he dropped from the course. The resulting index
number is referred to 88 a "net percentage." The larger the net per-
centage, the greater the iudped need for more training. A negative
net percentage means that the number of men who said 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 2L respectively, list the top 20 topics in the
670 course and in the 680 course in terms of the net percentage who
desired more training and also the absolute percentage who felt that
the time devoted to that topic had been "about ripght." ‘The contents
of these two tables resemble each other markedly: 17 topics (those
marked with an asterisk) are common to both tables. This fact, of
course, is compatible with the cohclusion drawn in Chapter L, namely
that organizational and field maintenance personnel do not differ
markedly in the kind of maintenance acti+2ties they perform.

In making judgments concerning training needs, it was possihle
for the men to take into account not only the value of each topic
for maintenance work but also its value for any other aspect of the
‘o, It appears, however, that judged value for maintenage was the

g mary factor determining the men's judgment of training needs.
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| Table 23

Topics in 670.0 Course in Which Greatest Number
of Men Expressed Need for Additional Training

T
Stemngny
L ]

7 ; More Training
Training About

3 ‘ Needed  Right
] . Topic Net % Absolute %
: * 1. Identification of minor engine malfunctions and
trouble shooting 52 43
* 2. PE in use of Technical Orders Indexes 38 48
= * 3. Familiarization with magnetos and ignition systems 33 57
* L. Introduction to Air Force technical publication systems 36 48
i * 5. Discussion of Technical Orders numbering system 36 e
: * 6. Trouble shooting, service and repair of components
in aircraft hydraulic systems 34 51
3 * 7. Interpretation of wiring diagrams in aircraft TO's 33 57
4 * 8. PE in preparation and maintenance of DD Form 781 32 58
% * 9. Familiarization with vcltmeter, ammeter, and ohmmeter 31 e}
¥10. Discussion of procedures employed in preparation and
3 use of DD Form 781 29 61
3 11. Cyclic, collective pitch and directional control system 28 61
1 12. Cyclic, collective pitch and directional tail
\.J rotor control systems 27 61
‘I ¥13. Fundamentals of electricity 27 53
e *¥1l. Types of power trains; components, nomenclature and
\J functioning 26 66
o *15. Discussion of time Compliance Technical Orders and
E - misc. Technical Orders = 9
1 . 16. Parts of aircraft and theory of flight 2l 63
E T ¥17. Principles of carburetion 2k 60
4 . *18. Familiarization with switches, relays, fuzes end
i N circuit breakers 23 60
¥ ' *19. Discussion of standard Technical Orders Handbook 22 61
20. Principles of Hydraulics 22 66

,1
3

* Topics marked with an asterisk also eppear in Table 24 which lists the
o twenty topics in which graduates of the 680 ccurse felt they were most in
¥ | | need of additional training,
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Table 24

Topics in 680.0 Course in which Greatest Number of Men

Expressed a need for Additional Training

More Training
Topic Training About
Needed Right
Net % Absolute %
* 1. Identification of minor engine malfunctions in 4s 42
trouble shooting
* 2. Discussion of Technical Orders numbering system L2 L1
*# 3. PE in use of Technical Orders Indexes 41 Ly
* 4, PE in preparation and Maintenance of DD Form 781 38 51
* 5. Discussion of Procedures employed in preparation
and use of DD Form 781 35 50
# 6. Introduction to the Air Force Technical publication
system 35 41
* 7. Interpretation of wiring diagrams in aircraft TO's 35 L8
* 8. Familiarization with aircraft magnetos and ignition
systems 35 55
* 9. Familiarization with voltmeter, ammeter and ohmmeter 33 52
*10. Fundamentals of electricity 32 51
#11. Principles of carburetion 31 50
%*12. Familiarization with switches, relays, fuses, etc. 31 o
*13. Trouble shooting, servicing and repair of aircraft
hydraulic systems 30 52
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 procedures 25 53
*17. Discussion of Time Compliance Technical Orders and
miscellaneous Technical Orders 2k 5k
#18. Discussion of standard Technical Orders Handbook 23 58
*19. Types of power trains; components, purposes etc. 22 64
.£0. Discussion of aircraft instruments and their
purposes 22 63

*#Topics 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
Tahle 2L also appeared in the previous tables which listed the topics
iudged most valuable for maintenance. The remaining topics in Tables
23 and 2L were ones in which the men felt they needed more training
even though thev did not consider them to be of outstanding value
for maintenance.

The hiphest ranking item in all tables is "Identification of
Minor Engine Malfunctions and Trouble Stooting." It is also evident
that graduates of both courses felt a great need for more training
in the use of technical information scurces. Perhaps they felt that
a greater facility in the use of technical publications would assist
them in many of their maintenance problems,

The reader is ceutiomed not to accept uncritically the implica-
tion that topics judged in need of additional training should in fact
be piven greater emphasis. It should be kept in mind that the nature
of the research instrument used to collect these data restricted some-
what the kind of information which could be reported. If a man had
had difficulty perfcrming certain of his maintenance duties, he would
probably indicate a need for more training on vhatever topic -or topics
among those listed in the form appeared to him to be related to his
difficulty. It is possible that for some of the maintenance difficul-
ties he had had, no course topic was listed which was closely relevant.

For example, the topic "Fundamentals of Electricity" was regarded

by a net percentage of 27% of the 670 graduates and 32% of the 680
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graduates as one in which they needed additional training time. This
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fact probably mecns that many men had had difficulty in performing

electrical repairs. But it does not necessarily mean that additional

training in Fundamental of Electricity would solve the problem. It %?
i‘ is possible that a different kind of topic in the general are of E
k 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

{

L in need of additional training is one which is at least peripherally

related to some maintenance area in which the men had had difificulty.

Such topics should be carefully examined to see where instruction

might be improved. Improvement, in some instances, mipht consist of

providing more detailed information and at a more moderate pace. In

other instances, inprovement might consist of drastically revising

the lesson plans so thet the topic is taurht in an entirely different |
fashion. It is possible that in some instances an entirely new topic ‘?
should he added to the POI in an effort to alleviate the maintenance |

difficulties which presumably are related to it.

Topics Judged of Least Value in Maintenance

3 Tables 25 and 26, respectively, list the 20 topics in the 670

course and the 20 topics in the 680 course which hrave the lowest mean

[ S

-

value juderments. In other words, these are the topics which the men
considered to have the least valu¢ for maintenance. It does not follow,

however, that these particular-‘opics, or others having a low mean

SRl e RANEN
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Table 25

Topics in 670.0 Course 'udged of Least Value in Maintenance

Topic Mean Value
Judgment
Familiarization with parachutes 2.31
Types and categories of Army rotary and fixed wing aircraft 2.32
Development and layout of a tactical Army airstrip 2.35
Familiarization with pilots magnetic compass 2.6
Responsibilities of Dept. of Air Force and Dept. of Army
for maintenance of Army aircraft 2.7
Categories and echelons of maintenance 2.52
Familiarization with operation of Army Aviation Co. 2,55
Introduction to USAF and Transportation Corps Supply catalog 2.65
Care and repair of aircraft fabrics 2.65
Importance of supply economy, etc. 2.66
Instruction on Unsatisfactory Equipment Reports 2.68
Recovery and evacuation 2.68

Familiarization with inspections of ferrous and non-ferrous
materials, application of magnetic particles and penetrant

methods 2472
Basic aircraft crash rescue procedures 2.74
Removing, installing and storing propellers 2.79
Familiarization with principles and tcrminology of weight

and halance 2.79
Radio and telephone procedures 2479
Aviation POL products 2.80
Use of protective coating on aircraft 2.81
Identification and care of plastics 2.81

% Topics marked with an asterisk were judped by hoth 670 graduates and
680 < raduates as among the bottom twenty in terms of value for maintenance.
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Table 26

Topics in 680.0 Course Judred of Least Value in Maintenance

Topic Mean Value
Judgment

1. Familiarization with Transportation Corps aircraft
maintenance units 2.2L
#2. Responsibilities of the Department of Air Force and the e
Department of Army for maintenance of Army aircraft 2.26
*3. Types and calegories of Army rot-ry and fixed wing aircraft 2.31
#ly, Familiarization with pilot's magnetic compass 2.L2
#5, Categories and echelons of maintenance 2.L49
6. Discussion of liolecular Theory 2.Lh9
7. Gravity, and Newton's laws of motion 2.50
8. Transportation Corps aviation maintenance and supply sytem 2.5L
9. Discussion of quality control 2.59
#10, Care and repair of aircraft fabric 2.61
11. Supply procedures 2.61
*12., Importance of supply economy 2.66
#13. Aviation POL products 2.68
*1li, Introduction to USAF and Transportation Corps supply catalogue  2.69
#15. Instruction on Unsatisfactory Equipment Reports 2.69
16. Technical Order familiarization charts 2.71
17. Discussion of force, work, power and horsepower 2.74
18. Blueprint reading 2.75
19. Principles of operation of propellers 2.77
#20, Indentification and care of plastics 2.77

* Topics marked with an asterisk were judred by both 670 graduates and
680 graduates as among the bottom twenty in terms of value for maintenance/

d s
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value judgment, necessarily have no usefulness in their respective
courses. It seems likely that certain topics which are known to have
little value for maintenance work per se were included in the courses
for 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 orgenizational maintenance units be acquainted with "basic aircraft
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 maintenance.

There are a number of other topics in both tables which are not
obviously related 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 marnetic compass.”

Other topics in Table 25 are clearly related to maintenance yet
were reparded 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,"
and "use of protective coating on aircraft." Maintenance Activities
Check List data, reported in Chapter 3, indicate that none of these
items is done with high frequency.
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It will be noted that the contents of Table 2C are highly similar
to the contents of Table 25. In fact, 10 of the topics are common to
both tables, indicating apain the similarity of findings with respect
to the 670 and 680 courses.

Topics in which lMen Need Less Training

Tables 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 training. In other words, these are the topics in
which the rreates number of men in each course felt that they needed
less training. It will be recalled that a negative net percentage
means that the p' ..ber of men who desired less training exceeded the
number who desired more training. In order to give the reader a
better basis for evaluating the net percentage figures, each table
also includes the percentage of men who consider the training time
devoted to each topic to have been "about 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 graduates agree that they need
less training on these particular topics.

It is also worth noting that the tables concerned with training
needs are very similar to the corresponding tables concerned with
judged valve for maintenance. In other words, there was a marked
tendency for men to feel thet they needed less training in those

torics which they consider of least value for maintenance.
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4 Table 27
!
: L Topics in 670.0 Course in which Greatest Number of Men
i Expressed Need for Less Training
] L More Training
Topic Training About
{ Needed Right
{ Net & Absolute &
% . #1, Importance of supply economy, etc. -23 58
. Ey #2. Responsibilities of Department of Air Force and
) Department of Army for maintcnance of Army aircraft =22 62
i 3. Development and layout of a tactical Army airstrip  -19 65
| L. Familiarization with parachutes -17 66
] #5, Types and categories of Army rotary and fixed wing
% aircraft -16 71
] #6, Discussion of proper care and use of hand tools -13 69
1 #7. Care and repair of aircraft fabric =12 67
i #8, Familiarization with pilot's magnetic compass =11 68
1 #9. Aviation POL prcducts -9 77
3 10. Familiarization with operation of Army Aviation Ce. = 8 69
: #¥11. Removing, installing and storing propellers -7 67
1 #12., Categories and echelons of maintenance -6 65
d 13. Use of proptective coating on aircraft -6 76
3 #1li. Cleaning of aircraft and preparation for storage -5 71
3 #15. Principles of operation of propellers -5 72
1 ; #16. Identification and care of plastics -5 73
: 1 17. Discussion of shop safety hazards -L 73
18. Introduction to USAF and Transportation Corps supply
$ , catalogue -3 53
§ || 20, Methods of engine packing and preservation for temporary 72
k! (J and indefinite storage -1 g

#* Topics marked 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,
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Table 28

Topics in 680,0 Course in Which Greatest Number of Men
Expressed a Need for Less Training

More Training
Training About
Topic Needed Right
Net % Absolute %
1. Orientation to Transportation Corps -48 50
2. Familiarization with Transportation aircraft main-
tenance units -31 63
#3, Responsibilites of the Department of Air Force
and Dept. of Army for maintenance of Army aircraft =24 63
#l. Importance of supply economy -23 S5
#5. Aviation POL products -15 68
#6, Removing, installing storing propellers -1 63
#7. Discussion of proper use and care of hand tools - ~13 73
#8, Cleaning of aircraft and preparation for storage -13 70
#9, Types and cateporied of Army rotary and fixed wigpg
aircraft -12 N
10. Transportation Corps aviation maintenance and
supply systems -12 67
11. Gravity and Newton's laws of motion =12 70
12. Discussion of the molecular theory -12 62
#13., Care and repair cf aircraft fabric =11 65
1. Discussion of quality control -11 Th
#15. Categories and echelons of maintenance -10 66 {
#16. Principles of operation of propellers =10 6l |
17. Supply procedures -10 66 ‘
#18. Familiarization with pilot's magnetic compass -9 59
19. Procedures and techniques used in cleaning enpines, =.8 78
#20., Identification and care of plastics - 78

% Topics marked with an asterisk were judged by both 670 graduates
and 680 graduates as amohg the bottom twenty in terms of judged
need for additional training. :
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L Two of the topics in Table 28 appear to deal with highly abstract
1 theoretical subjects whose relevance to the practical aspects of

maintenance work may be quite remote. Referred to here are topics 11

and 12 dealing, respectively, with "Gravity and Newton's Laws of lotion"

and "Discussion of .iolecular Theory." If it is considered essential

B

that repairmen receive instruction on such theoretical subjects, it
[ would probably be preferable to integrate such instruction within a
maintenance ccatext. By this is meant that such instruction should

be introduced only after a maintenance problem is under discussion which

| clearly cannot be solved without app%gfa{%on of such theoretical material.
Several previous HumRRO 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 instruction in the conventional,

somewhat abstract manner. It appears thet men who are exposed to

theoretical material outside of a maintenance contemt find it more

difficult to learn and also tend to have difficulty in applying such

theoretical material to the practical maintenance problems on the job.

12. George H. Brown et al,, Development and Lvaluation of an Improved Field
Radio Repair Course, Technical report 58, Human Resurces Research
Office, September 1959.

13. S. James Goffard et al., Basic Flectronics for :iinimally Qualified Men:
An Experimental Evaluation of a Method of Presentation, Technical
Report 61, Human Resources Research Office, February 1960.




LS o Ao A i

3
i
o
j
4
3
1
4
|

B e 5

p———

76

Finally, it should he noted that with respect to all topics in
hoth Tables 27 and 28, at least 50% of the men considered the training
time devoted t. these topics to have been ahout right. There is thus
no strong indication that any topic in either course was receiving too
much training time. This is in conformity with what is usually found
when men are asked to evaluate a course, that is, men seldom feel
that they i‘ave been excessively trained on any topic; more commonly
they feel that they have received insufficient training. The informa-
tion in Tables 27 and 28 can be of use, however, in identifying those
tovics whose elimination would be least ohiectionable when, for what-

ever reasons, it is desired to storten a course in which they appear. |
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Chapter 6

MOST COMMONLY PERFORMED MAINTENANCE TASKS BY AIRCRAFT AND SYSTEM
In the USAREUR-SETAF phase of the field study, direct obser-

vations were made of L4550 maintenance tasks as they were being
performed. These observations ware recorded cn the Maintenance
Activities Recording Torm, described in Chapter 1. This information
might be termed equipment oriented rather than man oriented since it
does not take into account the MOS or duty position of the man who
performed the task. It indicates the relative frequency with which
different kinds of tasks are performed on different aircraft - regard-
less of who performs them. It is probable that this information will
be of ¥alue to authorities concerned with the training cf field and
depot maintenance men ( who perform maintenance over a greater number
of echelons) and perhaps to persons rc ponsible for planning spare
parts procurement.

The L4550 maintenance tasks were distributed among the following
kinds of aircraft: L-19 (625 tasks), L-20 (297 tasks), L-23 ( 73 tasks),
U-1A (658 tesks), H-13 (540 tasks), '-23 (25 tasks), H-19, (137 tasks),
H-3l (2195 tasks). Since the number of !7-23 tasks observed was too
small (25) to adequately represcnt H-23 maintenance requirements, these
data were not analyzed. o H-21 data were ohtained because no H-21

aircraft were in USAREUR at the time of the fi ld study.

Systems Repaired

Table 29, shows, for each aircraft and for all aircraft combined,

BHAREES .,_u.«?a._;.‘..n.-..;.a‘mn.-'J

bl i L [

PENPETL FER:




0=A0 5 GEOURGE WASHINGTON UNIV ALEXANDRIA VA HUMAN RESOURCES--ETC F/6 5/9
A SURVEY OF ACTIVITIES OF AIRCRAFT MAINTENANCE PERSONNEL.(U)
OCT 62 G H BROWNs D ANGELLe R E ANNESER DA=44~188-AR0=2
UNCLASSIFIED NL

DoF 2
B
I
: |
o ‘

—




-l
EEE
4

—————
CFEEEEE
= W~
FEEEE

i‘m

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963 ~A

/

- R N T K S L




- Percentage of Total Maintenance Tasks Performed
on each System, By aircraft (USAREUR)
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Table 29

Aircraft All
L-19 L-20 L-23 U=-1A H-13 H=19 H=3L Aircraft
Total Total Total Total Total Total Total Total
Tasks Tasks Tasks Tagks gﬁsks Tasks Tasks l’l“;;ks
_System 625 297 73 6 0 137 g}_L_i_L_
3 o ok ﬁs i4 4
Airframe 35 32 18 3% 10 18 2L 26
Engine 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 11 1 L 6 7
Controls 9 5 1 10 1 2 2 5
Fuel 6 9 1 5 5 33 3 b
0il L N 1 3 5 7 3 I
Drive System
(Helicopter) 0 0 1 0 7 8 6 L
Main Rotor Control 0 0 (0] 0 L 7 6 3
Hydraulics 1 3 1 3 0 b L 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 b 3
| MAdrcraft L 1 1 2 3 7 3 3
v
1
Miscellaneous =/ ki 19 L 10 17 17 15
100 100 1060 100 100 100 100 1%

1/ None of the t@sks in the miscellaneous category accounted for more than

3% of the total tasks
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the percentage of tatks invelving each major aircraft system. Systems

S

are listed in order of frequency of encouhter for all aircraft combined.
Por each of the seven aircraft, the system accounting for the
larpest proportion of maintenance tasks was the airframe. The subsystems

of the airframe most often involved were the fuselage, wines, empennage,

s
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and cowling,

The next most commonly encountered systam was the engine, which
accounted for at least 8 per cent of the tasks performed on each
aircraft type, The vast majority of maintenanve 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 tasks. Most
of the tasks involving controls were concerned with flight controls
tather than engine controls. For rotary wing aircraft, main rotor

assembly andsgecessories accounted for numerous maintenance taskse.

Corrective Actions, All Systems Combined

Table 30 indic~tes the relative frequency with which different
kinds of corrective actions were performed on the different aircraft
tyhes, without re,ard to the particular systems worked on. Twenty-
four per cent of all the L4525 tasks involved "removing and replacing
parts and comcnents.” "Inspecting” and "cleaning" each accounted
for an additional 18 per cent of the tacks. Most of tre corrective
actions listed in Table 30 appear to be classifiable as second

echelon responsibilities, although, of course, they may quite properly
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; Table 30
i Corrective Actions Involved in 4525 Maintenance Tasks by Aircraft (USAREUR)
| b
¢ | :
| L7 AMrcraft
A1l
1-19 L-20 1-23 U=1A H-13 H=-19 H-34 Aircraft
Total Total Total Total Total Total Total Total
} o Corrective Tasks Tasks Tasks Tasks Tasks Tasks Tasks Tasks
i Action 625 297 i3 658 540 137 2195 4525

% 4 4 4 % 4 4 z

Removing and replac- 26 32 8 29 20 17 23 2L
ing perts & components

Cleaning 15 20 15 16 15 18 21 18
Inspecting 2l 2L 30 21 17 26 15 18
4 Adjusting 7 9 381 17 8 7 ;
Fastening 8 5 1 6 6 L 6 6 "
] Greasing, preserving, ]
4 lubricating 1 3 1 3 L 2 7 5 :
g Painting, finishing § 2 0 2 3 5 7 5 f
Repairing 5 3 L 10 9 3 3 5
; Line Operations 2 2 1 2 L 7 L 3 J
: Preparation 2 0 1 2 3 5 L 3
" Clerical Amtivities 2 1 0 1 3 3 2 2 4
' Replenishing 1 0 0 1 1 2 1 1 { ‘;
; j
4 3
1 4
b |
1
|
b O
H &
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! l be performed by personnel at any echelon. "Repairing ", which is probably

primarily a field echelon responsibility, accounts for only five per cent
of the total number of tasks observed.

Detailed Infommation by Aircraft, System, Subsystem, and Part

The information in Table 29 indicated the relative frequency with
vhich each system of each aircraft was encountered by meintenance personnel.
The information in Table 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.

In this section of this chapter, those aircraft systems which were
found in Table 29 to account for sizeable proportions of the maintenance
tasks done on each aircraft are subjected to more detailed analyses.

On the following pages, Tables 31 through 37 present the results of these
detailed anmalyses. They require no comment beyond an explanation of how
they are to be read. As an example, Table 31 is to be read as follows:

A total of 625 maintenance tasks on the 1-19 aircraft were observed.
The airframe system accounted for 216 of these tasks or 35% of the total.
The fuselage (a subsystem of the airframe) accounted for 62 tasks or 29%

: of all airframe tasks. 'Cleaning, washing, wiping or scraping the
fuselage" accounted for 30 tasks or 48% of all fuselage tasks. Under
each subsystem are listed as many kinds of tasks as necessary to account
for approximately 75% of all tasks done on that subsystem. Tasks which
accounted for less than 10% of the total subsystem tasks are generally

§ 5 not included in these tables.

14k. Repairing was defined as "any activity other than adjustment which is
designed to return a malfunctioning part to serviceable condition."

J bl . 4 i i o PR g P R T PRI e
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: Table 31
! l ] L-19: Distribution of 625 iaintenance Tasks
dofed Number of % of Sub
_ Maintenance Tasks ___Tasks _System
b Tasks
f AIRFRAME SYSTEM (216 Tasks, 35% of Total) :
§ Fuselage subsystem (62 tasks, 29% of system tasks)
§ud Clean, wash, wipe or scrape 30 L8
i Remove fuselage 13 21
Drill out fuselage 11 18
Wing subsystem (56 tasks, 25% of system tasks)
Remove and replace wings 23 L1
Clean, wash, wipe, scrape 11 20
Adjust and readfjust 10 18
Empennafe subsystem (36 tasks, 17% of system tasks)
Sand, smooth or file 20 56
Clean, wash, wipe scrape 5 1L
Inspect, check L 11
Window Subsystem (29 tasks, 13% of system tasks)
Remove windows 13 L5
Clean, wash, wipe, scrape 10 3k
Drill out L b1
ENGINE SYSTEM (61 tasks, 10% of total)
Engine subsystem (32 tasks, 52% of system tasks)
Clean, wash, wipe or scrape 8 25
Inspect, check 8 25
Torque and retorque T 22
Engine run-up (subsystem) (2L tasks, 39% of system tasks)
Engine run-up 2L 100

LANDING GEAR SYSTEM
Tail pear wheel and tire subsystem (23 tasks, LO% of system)
Remove tail pear wheel and tire 9 39 |
Grease, pack prease seals for tail gesr whkeels and tires 6 26 ;
Inspect, check L 17 :

CONTROLS SYSTEM (59 tasks, 9% of Total)
; Flight controls subsystem FAM-H (53 tasks, 90/ of system tasks)
L Inspect, chéck 19 3%

Remove 10 19
b Ea Adjust, readjust 9 17
T R Rivet 6 11
5 Engine controls subsystem (6 tasks, 1% of system tasks)
B Repair 3 50
i l ‘ Remove 2
B | Inspect, check 1
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Table 32

i\ L-20: Distribution of 297 Maintenance Tasks

“Number & of Sub-system
taintenance Tasks of Tasks Tasks

AIRFRAME S5YSTiM
Fuselare, subgystem (52 tasks, 27 ¥ of system t: sks)

1]
Clean, wash, wipe or scrape 18 % 72 T’
Inspect, check 3 12
Wing subsystem (25 tasks, 277 of system tasks) ;
Remove wings 15 60
Clean, w'sh, wipe or scrape 5 20
Inspect, check wings L 16
Tirhten; loosen wings s X "L
Empennage subsystem (12 tasks, 13% of system tasks)
Torque, retorque 3 25
Inspect, check 3 25
Rivet 2 17
Replace 2 17
Cowling subsystem (22 tasks, 23% of system tasks)
Remove cowling 16 73
LANDING "EAR SYSTEM (37 tasks, 127 of total)
Landing rear, as a whole (subsystem)(1l tasks, 307 of
system tasks)
Modify 6 55
Remove L 36
Tail gear, wheel and tires subsystem (11 tasks, 307 of
system tasks)
Inspect, check N 3%
Grease, pack grease seals 3 27
Remove 2. 18
Main pear wheel and tire subsystem (9 tasks, 2L/ of |
system tasks) |
Clean, wash, wipe or scrape 3 33 g
Grease, pack grease seals 2 22 i
Inspect, check 2 22 g
2 22 ;
FUEL SYST&i (27 tasks, 9% of total) |
Fuel lines subsystem (12 tasks, Lk, of system tasks) | :
Inspect, check "6 50 ‘ 3
Adjust, readjust L 33 ’ i
CONTROLS “YTEM (15 tasks, § # of total) o
2 Flight controls subsystem (15 tasks, 100% of tasks) |
Inspect, check 9 60 [ A
Clean, wash, wipe or scrape 2 20 [
< Tighten, loosen 2 13
3;
;". 2
8

Mar e
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Table 33

L-23: Distribution of 73 Maintenance Tasks

Number of 7 of Sub-
Maintenance Tasks System task

PROPS AND PROP ACCESSORIES SYSTEM (26 tasks, 36% of total)
Pitch change mechanism (subsystem)(22 tasks, 85% of
system tasks)

Adjust, readjust 17 7 |
Repair 3 31
Inspect, check 1 S
Safety ) ) 5 g
Propeller subsystem (3 tasks, 12% of system tasks)
Adjust, readjust 2 67 ;
Install 1 33 i
ATRFRAME SYSTEM g
Fuselage subsystem (6 tasks, L6% of system tasks) |
Clean, wash, wipe or scrape €6 100 |
Empennape spbsystem (3 tasks, 23% of system tasks) 3
Safety 2 67 %
Replace 1 33 ;
ENGINE SYSTEM (15 tasks, 21% of total)
Engine as a whole, (subsystem)(L tasks, 27 of
system tasks)
Inspeft, check engine L 100
Engine run-up(subsystem)(10:tasks, 67% of system tasks)
Engine run-up 10 100
CuNTROLS SYSTEM
Flight controls(subsystem)(8tasks, 100% of system tasks)
Adjust, readjust ‘h 50
Replace 3 38

LANDING: GEAR SYSTEM (4 tasks, 5% of total)
Main gear wheel and tires subsystem (2 tasks, 50% of
system tasks)
Inspect, check
Install
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Table 3L

U-1A: Distribution of 658 Maintenance Tasks

“Number of %ol
Maintenance Tasks Tasks Sub-
' asks, 0% of total) System
Fuselage subsystem (67 tasks, 28% of system tasks)
Clean, wah, wipe or scrape 38 57
Inspect, check 13 19
Remove 9 13
Empennage subsystem (5L tasks, 23% of system tasks)
Remove 15 28
Rivet 13 2L
Repair 10 19
Cowling subsystem (LO tasks, 177 of system tasks)
Remove and replace 32 80
Clean, wash; wipe or scrape 7 18
Tighten, loosen 1 2
Wing subsystem (36 tasks, 15% of system tasks)
Remove 12 33
Modi fy 11 3
Inspect, check 5 I
Window subsystem (18 tasks, 8% of system tasks)
Clean, wash, wipe or scrape 16 89
ENGINE SYSTEM (51 tasks, 12% of total)
Enpine, as a whole (subsystem)(27tasks, 33% of
system tasks)
Clean, wash wipe or scrape 8 30
Inspect, check 7 26
Remove Engine 5 19
Engine run-up(subsystem)(21 tasks, 26% of system tasks)
Engine run-up 21 100
Rocker arms subsystem (19 tasks, 23% of system tasks)
Remove 8 L2
Safety 7 37
LANDING (AR SYSTEM (723 tasks, 117 of total)
Tail gear wheels and tires subsystem(32 tasks, LLZ of system tasks)
Remove 11 3L
Inspect, check 10 31
Clean, wash, wipe or scrape L 12
Grease, pack grease seals 12
sigin gear wheel and tire subsystem(27 tasks, 37% of system tasks)
Remove 16 60
Crease, pack grease-seals 5 19
Struts Subsystem (13 tasks, 18% of system tasks)
Inspect, check' 9 69
Clean, wash, wipe or scrape 2 15
Replace 2 15
CONTROL SYST:M (63 tasks, 10% of total)
Flight controls subsystem, F/MW-H(63 tasks, 100% of system tasks)
Repair 30 L8
Inspect, check 12 19
Remove 9 b1
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Table 35
i ._; H=-13: Distribution of 540 maintenance Tasks
Number of % of
Maintenance Tasks Tasks Sub-
, Oystenp
|| 1'AIN ROTOR ASSEIBLY AND ACCESSORIES SYSTEM (120 tasks,
i 22% of total)
: ain rotor assembly, as a whole(subsystem)(82 tasks,
[ 68% of system tasks)
L Rebuild 25 30
Remove 18 22
e Adjust, readjust 9 11
| Safety 8 10
P Rlade suspension(35 tasks, 297 of system tasks)
&0 Clean, wash, wipe or scrape 18 51
P | Inspect, check 7 20
L Remove and replace L 1n
AIRFRAME SYSTEM (52 tasks, 10% of total)
i I Fuselage subsystem (33 tasks, 63% of system total)
s Clean, wash, wipe or scrape 21 6L
: Paint, repaint 5 15
P ENGINE SYSTEM (L6 tasks, 97 of total)
3 ot Engine as a whole(subsystem)(19 tasks, L1¥ of system tasks’
== Clean, wash, wipe or scrape 6 32
Tighten, lodsen L 23
‘ move b 21
TAIL ROTOR ASSZMBLY AND ACC.ISSORIES SYSTik(51 tasks,$% of total)
Tail rotor assembly, as a whole(subsystem)(Ll tasks, 30 of
system tasks)
Safety 88 20
Grease, pack grease seals T
Adjust and readjust 6 15 |
|| Rig controls 6 15 i
g Inspect, check 6 15 !'
& DRIVE SYSTEM (RELICOPTER) (LO tasks,7% of total) ;
gl Shafting subsystem (17 tasks, L2% of system tasks) |
] l Inspect, check 8 L7 §
3 Remove 3 18 |
i Clean, wash, wipe or scrape 2 12 :
! | Grease, pack rrease seals 2 12 ‘
: ; Tail rotor gesr box subsystem (15 tasks, 387 of system tasks)
: Rig controls 5 33
:’ Remove 3 20
¢ Clean, wash, wipe or scrape 2 13
Adjust, readjust 2 13
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Engine run-up (subsystem) (9 tasks, 75% of system tasks)

! [T
z Table 36
} U H-19: Distribution of 137 Maintenance Tasks
% “Number of % of Sub
3 E | Maintenance Tasks Tagks stem
. Y KIRFRAME SYSTHM (25 tasks, 18% of total)
y Fuselage subsystem (8 tasks, 33% of system tasks)
E {1 Clean, wash, wipe or scrape 5 62
: 8 Paint repaint 2 25
) Empennage Subsystem (5 tasks, 21% of system tasks)
1 n Paint, repaint 5 100
: ¥ Cowling subsystem (6 tasks, 25% of system tasks)
1 ! Remove 6 100.
; MAIN ROTOR ASSEMBLY AND ACCESSORIES SYSTEM (17 Tasks, 12% of Total)
3 P 1 Main rotor assembly, as a whole (subsystem) (2 tasks, 41% of
1 B system tasks)
3 Safety 2 2
1 § Clean, wash, wipe or scrape 1 1
g H Grease, pack grease seals 1 14
Adjust, readjust 1 1k
! : Prepare, ready 1 1k
: P | Blades subsystem (10 tasks, 59% of system tasks)
e Clean, wash, wipe or scrape 6 60
i i Fold or unfold 2 20
1 Track 1 10
{ P U ENGINE SYSTEM (12 Tasks, 9% of total)
i ¢ Engine, as a whole (subsystem) (3 tasks, 25% of system tasks)
P : Clean, wash, wipe or scrape 2 67
i ' { Inspect, check 1 33

""é Engine run-up 9 100
f DRIVE SYSTEM (HELICOPTER) (11 Tasks, 8% of Total)
1 : Transmission subsystem (7 tasks, 64% of system tasks)
3 g i Remove 3 43
? | Clean, wash, wipe or scrape 2 29
* g e Inspect, check 2 29
¢ i OIL SYSTEMS (9 tasks, 7% of total)
I N Tank subsystem (6 tasks, 67% of system tasks)
i L Safety 2 33 ;
; Wax, polish 1 17 |
E N 0il 1l 17 |
i Install 1l 17 ;
it Lines subsystem (2 tasks, 22% of system tasks)
= Purge, drain, bleed 1l 50
i Inspect, check 1l 50
.- MAIN ROTOR CONTROL SYSTEM (9 tasks, 7% of total)
Main rotor control, as a whole (subsystem) (9 tasks, 100% of
1 system tasks)
i i Adjust, readjust
Remove

Inspect, check
AIRCRAFT AS A WHOLE (9 Tasks, T% of total)
Tow aircraft
Clean, wash, wipe or scrape

i A SR
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, E ' Table 37
* % { H-34:Distribution of 2195 Maintenance Tasks
4
i r { " Number of % of Sub
: Maintenance Tasks Tasks m

£ AIRFRAME SYSTEM (531 Tasks, 24% of Total)
i L Fuselage subsystem (255 tasks, U8% of system tasks)

1
: Clean, wash, wipe or scrape 172 67
¥y Sand, smooth or file 51 20
3 P Remove and replace 11 L
: ' Inspect, check 8 3
¥ Drill out 6 2
! § ) Empennage subsystem (110 tasks, 21% of system tasks)
;. P Drill out 31 28
§ Sand, smooth or file 22 20
Remove 21 19
3 Clean, wash, wipe and scrape 20 18
; Inspect, check 7 6
Cowling subsystem (64 tasks, 12% of system tasks)
Remove 35 25
2 Clean, wash, wipe, or scrape 18 28
é Inspect, check 4 6
4 Sand, smooth or file 3 5
2 MAIN ROTOR ASSEMBLY AND ACCESSORIES SYSTEM (252 tasks, 11% oftotal)
1 Main rotor assembly as a whole (subsystem) 176 tasks, 70% of
3 subsystem tasks)
Grease, pack grease seals 51 29
: Clean, wash, wipe or scrape k1 23
/ Inspect, check 34 19
; Remove 17 10
! Adjust, readjust 8 5
i Prepare, ready 11 6
. Safety 6 3 a
j | Blades subsystem (75 tasks, 30% of subsystem tasks) i
: ; Remove 25 33 |
] Sy Fold, unfold 17 23
3 Clean, wash, wipe or scrape 14 19
! Inspect, check 9 12
: | ENGINE SYSTEM (171 tasks, 8% of total)
: | Engine, as a whole (subsystem) (118 tasks, 69% of system tasks)
i i Inspect, check 22 19
g g ( Clean, wash, wipe or scrape 19 16
/ i Remove 15 13
: i | Grease, pack grease seals 1k 12
| Adjust, readjust 1k 12
| Prepare, ready 9 18
f . Engine run-up (subsystem) (35 tasks, 20% of system tasks)
i Engine run-up 35 100

| Struts subsystem (73 tasks, 56% of system tasks)
. Sand, smooth or file ok 33

-

l‘ LANDING GEAR SYSTEM (130 tasks, 6% of total)

$iac b
) \““ s ey
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£l Table 37 |
i l ) (Continued)

b '

; H-3k4:Distribution of 2195 Maintenance Tasks

"‘ Z Maintenance Task Number of ; of Sub
E I . ce Tasks Tasks System
| xL . 'I%Efs'*
q ;o Clean, wash, wipe or scrape 20 27

E i Inspect, check 11 15
. | Remove 10 14
. L Main gear wheel and tires subsystem (38 tasks, 29% of system

- tasks)

R Grease, pack grease seals 13 34

% P L Remove 10 26
Mask, tape 6 16

ﬁ DRIVE SYSTEM (HELICOPTER) (138 tasks, 6% of Total)

3 Il Trancmission subsystem (78 tasks, 54% of system tasks)

4 = Remove 25 33

i Grease, pack grease seals 12 16

% Clean, wash, wipe or scrape 11 15

i Prepare, ready 1 9

4 Inspect, check 6 8

E MAIN ROTOR CONTROL SYSTEM (127 tasks, 5% of total)

.i Remove L7 (37)

i Inspect, check 29 (23)

a ; Grease, pack grease seals 14 (11)

2 | Adjust, readjust 12 {9

§

3
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Chapter 7

TRAINING SUGGESTIONS OF AIRCRAFT MAINTENANCE OFFICERS

It was planned to have a copy of the Aircraft Maintenance Officer's
Questionnaire filled out by an appropriate efficer in each unit
visited by the research team. Actuvally, although 76 units were
visited, only L6 completéd forms are available. In many instances
the form was left with an officer to be mailed back to HumRRO after
being completed; often the officers failed to return the form.

The U6 completed forms €onstitute a sample of unknown represen-
tativeness of the entire population of maintenance officers. It is
not known, for example, whether officers who failed to returm the form
fiiffer from those who id 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 chapter as reflecting

the consensus of all aircraft officers.

On-she-Job-Training

When asked to estimate the amount of time required by the typical
school trained maintenance man to reach a satisfactory level of job
proficiency, most officers rave estimates between two and 18 months.
The median estimate was six months, It is interesting to note that
six months is the same gigure that has been obtained by HumRRO in
several studies in which a similar question was asked of maintenance

supervisore in Ordnance, Signal and Anti-aircraft organizations.

11
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With regard to the optimum division of the training responsibility
bet'een the formal schools and OJT, about half the officers felt that
hoth should be extended. Fifteen per cent felt that school training
should be longer and GJT shorter. Seven per cent favored shorter sbbool
training and longer OJT. Ten per cent felt that the present zrrangement
was approximately correct. Each officer was asked to describe the
procedure he generally used for introducing new men to their jobs.
About three fourths of the officers (7L%) reported that they generally
assign a new man immediately to work under the supervision of an
experienced mechanic or repairman. About one third of the officers (30%)
arrange scheduled training classes for new men. A few officers (157
of the group) mentioned that they try to encourage new men to study

Technical Orders and other relevant publications.

Judprents of Training Deficiencies

All but three of the L6 officers felt that there wereat least a
few subject matter areas in which the typical school gracuate is weak.
The area of deficiency mentioned hy the greatest nmumber of the officers
(52%) was khowledge of administrative procedures such as completing
forms and records, requisitioning parts, and ordering supplies.
Evidentally, the maintenance officers condider administrative duties
an important part of the job and expect the school graduate to be more
knowledgeable in this area than he generally is. In this connection
it is interesting to note that the average men who filled out Back-
ground Inf“rmation Form estimated that he spent only about 7 % of his
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aircraft related work time on administrative activities. This low
rate of nerforming administrative procedures is probably due partly
to knowledge deficiencies and partly to the failure of many men to
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 ™'s, TO's and supply manuals. This is consistent
with the finding, reported in Chapter 5, that large percentages of
aircraft maintenance personmel felt that they needed additional train-
ing in the "use of technical information sources."

Numerous other areas of alleged deficiency were eéch mentioned by
a small percentage of the officers. None of these were mentioned by
enough officers to suggest the existencé of any serious shortcoming

in the training courses.

Suggestions for Changes in MOS Structure

Fifty-two per cent of the 46 officers felt that the existing MOS
structure in the aircraft maintenance and repair fields was satisfactory.
The remaining U8 per cert of the officers made a wide variety of
suggestions for changing various details of the system. Five officers
suggested that fixed or rotary wing MOS's be further broken down into
different 110S's for soecial aircraft. (This incidentally, has been
accomplished in recent changes in the MOS structure in aircraft
maintenance.) Several officers felt that stricter quality control

should be exercised in awarding MOS's. They recommended that aircraft
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maintenance MOS's be awarded only on the basis of appropriate training
abhd experience, possibly supplemented by proficiency examinations, but
never on the basis of rank or assignment to a job calling for a
particular 10S.
Many supgestions dealt wot with the MOS system, as such, but with

the broader area of TOXE composition. Three officers suggested that
additional personnel should be assigned to maintenance organizations
to take care of all non-maintenance activities such as motor pool,
tool room, and supply duties. Such an arrangement, they felt, would
allow the maintenance men to devote full time to meintenance. Other
suggestions were for adding certain Y0S's, e.g., a welder, a publications

librarian, a technical supply specialist, or for deleting certain MOS's.

Suggestions for Improving Motivation of Aircraft Maintenance Personnel

Fifty-six per cent of the officers recommended increasing the
number of levels in the promotion system, making advancement possible
only as a result of job proficiency, and/or providing for more wwards
(higher pay, "wings" and other medals, crew chief appointments) as
higher levels are rcached. Twenty per cent of the officers felt that
motivation would increase for men in the field maintenance if they
could receive flight pay.

Three officers stressed the importance of assipgning men to jobs
where their school acquired skill would be utilized, i.e., of avoiding
mis-assipnment. Fifteen per cent of the officers felt that motivation

would be better if maintenance men would he relieved of work of the
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non-maintenance type duties.

Thirty per cent of the officers expressed the view that motivation
is closely related to job capacity; that the best way to improve
motivation is to improve training. Among the suggestions for imppoving
training were the following:

(1) Tailor course content more closely to job requirements;

(2) Include in maintenance officers course a few hours on
perscnnel management;

(3) Eliminate from courses men not meeting "minimum requirements"
(4) Restrict courses to RA personnel.
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APPENDIX A
TASKS PERFORMED MCRE GFTEN BY AE/ATIRMEN THAN BY :(ECHMNICS AND VICE VERSA
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Even though repairmen and mechanics could not be differentialed
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
L) particular tasks which each group performed more often than the other.
There are probably some field maihtenance tasks which, while

seldom necessary, are generally pezfovmed by repairmen rather than
5 mechanics, when the need arises. There are probably some organizational
‘ maintenance tasks which, while they are performed to some extent hy
both groups of men, are performed more often by mechanics. To evaluate
this possibility, Tables A-1 and A-2 were constructed. Table A-1

lists all tasks for which the percentage of repairmen exceeded by at

least 15 points the percentapre of mechanics who had performed the task

six or more times in a three month period. Opposite each task, an

"x" is placed under sach of the aircraft for which the 15% criterion

was met. An "x prime" (x') means that the percemtages differed by

30 points or more.

} Table A-1, 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.

It is readily apparent that the vast majority of these tasks are

[ organizational maihtenance responsibilities. In Bact, ohly nine
[@ (those marked with an asterisk) could be positively identified as
J
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field maintenance responsibilities on the basis of the Maintenance
Allocation Charts. It is thus evident that even with this rather lenient |
criterion for determining which tasks are done more often by repairmen, |
extremely few field maintenance 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
maintenance responsibility.

Table A-2, which is closely analogous to the preceding table, lists the
maintenance tasks performed more often by mechanics than by repairmen. A
total of 51 tasks are listed. Tasks common to both tables have different
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 done more
often by repairmen with respect to other aircraft. As would be expected,
virtually all tasks listed in this table are lower echelon type tasks. One
noticeable exception is "Replace pushrods” which is a third echelon
responsibility, but was done more often by mechanics than by repairmen with
respect to the 1-23 aircraft. If attention is restricted to those tasks

on vhich the mechanics exceeded the repairmen by 30 points or more, only

16 tasks are found. All of these are authorized organizational maintenance

responsibilities.




i e iaa 2 Ea e

8313 TTTqQrsuodsal uoTaydd [Inog

J0 PITY} S8 SIIBYD UOTIBOOTTY SDUBUNUIEH UT PITJTIUSPT 990Ul I8 NSTIIS® UB YITA PIyIVm SWa3Y «

X

XX XN

saTTquesse A1ajsToydn soerday
SI03BAJTS % sIappnx aoevrday

sdery % suoxarre aoevrday
I9ZF11q838 T83UOZTI0Y ovTday,

SJI00p UTQBO TTB3}SUT B SA0mWY
s3urTacd aBeresny 3 sBurirey soerdey
saTTquesee J0/pue 3Jexdxre jured jodg
813400 pue s¥3eTd uoyrjoadsur L0wrdey
TAVIIY

B

suor3oadsuy teroads aywy
suot3oadsur oTporxad e
_ SNOLLOIJSNI

L T |

EEER

X

spox [Tnd-gsnd TOX3u0d YBTTI Sowrday
syoel Aax0s TOIU0D IYBTTI ovTda:
sTOX3u02 aurdus 3sufpy
STOI3u0d BTy
STOI3U0D JUTBUS oI
S309UUOISTP FOTND STOWO TOIUOD TS dderdey
speeTarey adwrday

STOYINOD

| T2-B |n€-H {61-H | €1-H | vi-n |€2-1

02~1 | 61-1

dN¥L HOTHM Y04 LJAVHOMIV

T~V T1EVL

(sxom xo sjuyod aBwjusdxad of £q paxagyrp dnox® ayj 3wy} 993BOTPUT 1X) ‘porxad
qjuom-93IY3} 8 UT ST SI0W IO XIS WIT Y3 pawmxozrad pey oya sotuwjosm Jo sBmyusoxad ayy
sjurod ST 38897 38 £q PIPasdxe usmrtedss Jo sBwusoxad 943 YITUA WO DPIRSTT I® s3swy 9s0qy Aruo

SOINVHOIW X9 NVEL NIWIVIN X6 NIELJO DOW dDNMOSMEd SHSWL STONVNEIIMIVI

oo B e B e B —— W B — B B




x Sp$aT~d ‘SYOITAS ‘SaTTcmaIses Iafwaiq Oudew 0wTday
X SI9SUSPUOCD B SI03I9UUO0D PBI[~-d 3dvTday
b4 gfntd jxeds s0eTday
¥ \ sjutod oj3suBam sowrday
| ojauBw dowrdey
i ojeuBvn zfuoyouls B SWLI
. WALSAS NOLLINDI
X wa3 848 1O 90FAIac
X JJT000 TFO UBITD %P ULRIQ
X 039 ‘sjaNsed ‘sPunrd o13euBem soerdax Jo/pus UBATD
SIN3XTW X[e-ToNJ J0/pus
ET Py o
X LY F) @08]
X jusmdynbe uadlxo TTEBISUI
e s WALSXS ALITLLL
X s3oswd % sed7d ONeaUT JIT® soerdey
8I0309TJ9p IT® § SITIFuq T8 dwyday
X uoyssaxdmod aurBus Moay)
839(5¥0 % 819400 XOq I3Yd0x ddevTdaY
spoxgsnd adwrdays
SNIONE “‘INVId ¥aEMOd
Wo3sA8 de(J BUIA JO 3TUN TOIJUOD *SSATBA
0309798 ‘SINTTJ ‘S9ATBA JOTTM % Jagojex aowrday
wayshs dery Bura Jo siapurThd Burjenjoe derdey
ma3sds OFTNRIpAY S9OTAISS
sdmeTo % sBUTIITF ‘sesoy ‘sauTT OFTnAIpAY oerdwy
NALSIS OTTNVHAXH
X I8 JOous JO9YD
b'4 T1ea8xy Jodoxd
% JUSWSAOW JO WOPIAIF JOF X838 Burpusy OTL
X S30US UOTHUTIJ axslq % SOSTP aywrq derday
WX sButaesq Tesya oedax ‘joadsur ‘uesTd
X saqny 3 saxTy Powvrday
X sTadya 9dwrdey
1 X 90TAISg




83883 UOTIYDS U3y JO PIE JO JIaqumu Te30L

1T

3JBI0a18 £q ‘syswy JO Iaqunu Te3of

SISPUTTAD DUT3EN308 'SOAISS 'SSA[BA
81030713831 ‘sio3e(nBax ‘sredmep ‘siToarasar 0eTdayx
LS008 OI'INVHAXH “TONINOD OI'TOXD ‘WELSIS OI'IN

10381 II\}8 "SIUTT JUIA AI938q UBLT)
£13338q ddeTday

ﬁgg
sasusl) pus

‘sBurIesq 3Jeqs SATIP ‘Surieqs SATIP eduTdays

L T

INU SUTUTE3SI PYaq uB.M_ou utem %moa

83pETq J030X [F8} 0BTday:
SIPUTq J030X UTEm 0uTdoNx
S9pVTq J0301 UL JOBILL

ATquosse P8Iy J0301 UTEm O8TdaN

(MELJOOTTHH) STOSINOO

) soueTeq Butatnbax jou saperq 03 satedas Jourm INe
(s) Atqmess® zsuurds SovTdos
STTHOSSIOCY dOMd ANV JOMd

S2INSBIMW IJATSOIIOD-TRUB B Jury800 2aT3oa30xd Arddy

8318d ‘OTAIeSUN § '90TAI9S D8} % mmvﬁaﬁ

IALLOV TVOTMITO

juamdinbs doys urvluTem R UBST)
SpeoT 373 ¥ PEOT
LLYEdO

S3USENI}SUT 908
WALSXS INTANULSNI

UIBIOS JINITIF IT. ooﬂ

SUOT303S
JO309TT00 3snEyx’ ‘sjaonp ‘SurTmoo asupdus dovydsy
WILSXS LSNVEXH NV NOLLONANT NIV

Hw€-H

61-H

€1-H

vi-n |(€2-1 |oe~1

B RSN s et P M i ok SRS P 8 1 T

ot T e S

D O R S S el e e



100

X swe3sAs JTTMBIPAY 2OTAISC
X W33SAS TOXJUOD JUSTTI OTTMRIPAY SOTAISC
X SYSTP SyBIq pue sBuTuy]
pajyen3or uoystd 3 Lreuorjeys soeda)
X SSTTqQUWeSS® I8Iq [a9ym ao8Tday
x Wo3shs OTTNBIPAY pIsTg
WALSAS DI TOVHIXH
X INIIS JOOUS IDTAISG
X Saqn} JISUUT Yo3ed
HvaD ONIQNYV':
WX o X % X X X X 8 uBaT)
x X sBurTao0d aBeresny 3 sBuraTeg 9deTdey
x Sa1TqWesse Jo/pue 3yexdoxre jured 3odg
X x X X X x 3JBI0ITE 33BOTIqNT % SOTAISS TBISUSY WMIOIISJ
X X 819400 pus £398Td uorjoadsur aderday
WX X " WX X x JOTIS93XS pUB JOTISQUT UBSTD)
X SIO0p SS300v aurdus aderday
i SJITA punoxd d91383s aderdey
TRV V
X X SUOT30908UT [8}09dS NN
X b4 suot3oadsur orporzad Sy u
1X | X | X X suot3oadsut 3yBTTIIsod e
X X WX x X x x suot3oadsur yBTTIexd NfelN 4
X X STOIJUOD SUTITS NI 1
STOMINOC 4
Tc-H [#t-H [6T-H | €T-H | vI-0 [£2-T [02-T |6T=1 !
dNYL HOIHM HOJ LJAVYOMIV ASVE JONVNALNI VW _
§

(*potxad yauow-{ B UT SSWT] SIOW JO XIS WI3T ayy pamxogxad pey oya uswmipedax Jo sBejusdxad
a3 squrod ¢GT 3597 38 Aq SPIVOXS SOTUBYDOSW JO § U3 YOTUM UO PIJSTT X8 SyS8] asoyl ATuo)

NIWIIVATY NVHL SOINVHOEW A€ NILJO THOWN CINHOITEHd SMSVL FONVNELLNI VI

c-V J19vL




101

3TBY) UOTIBOOTTY SIURUSIUTBH O3 *908 L3TTTqQreuodsas woTayo® pif v » .“

JI038I8uS8 ‘133a818 ‘SaUTT WA ‘AI933eq WESTH
saxnpsooxd suogdarsy oypex asp
S9susaT YBTT 2oeTdey

S3U2TT J0TIa3uT

pue ‘s3yB8TT uorzteod pue uorjeSTAvu
‘3uBrTyoTess pue s3YSTT Surpuey aovydey
£374818 21370ads ¥ooud pue Axsyjeq IdTAxeg
sqTnq dwet aderday
Tel duns A1933®q 90yAISg
sped pue Je( dums Arajqeq svwrdey

o3 oz 1h e oy,

1 X

KELSAS NOLLINOI
Wo3BAS TTO 99TAISG >
ded> XaTTTJ TrO a9eTday 3
sdueTo ‘s3ur33ry ‘sursap ‘syoxsed
‘sBnyd or3suBew wag3sLs Tro aderdsx Jo0/pue weITH 3
WILSXS TI0

*0%39 ‘sIaurea}s ooerday

Ic-H

he-H

61-H |

JEISAS A0
8J0303TJ9pP IT® .
pus 837Jyeq JITe 03 satedsx Jouwtw axey
£79)888 puB SISA0D X0q Joyoox 298Tday
spoxysnd aoerdoygy

Te2s pue Jursnoy poxysnd aowTday
STE38 3Jeys J3xo0x adurdey :

ENTONE “INVId MEMOJ |

€18

vi-n

c=1

oe~1

611

JNYL HOTHM ¥Od LAVEOMIV

ASVL JONVNALNIVN




§
¢
i

102

83X0q JIB3F TT® SOTAISgG
UOTSSTWSUBIY) 3OTAIIG
(199d00TTSH) WALSAS FAT

SUS3I08 TTO 32BTASI IO ueaTd

(x29d0oTTaH) WaISKS TId

saInseaum
SATSOII00-T3UB pUB BUT3BOD 2AT3d930xd Arddy
Butrfyeges aadoad xoy josdsut pue L33J8g

%

9TQB30TAISSUN %R ITQVIVTAXSE Feq pus AJTIUspI
SPIOOAI UTBIUTER

X

1 X

X

o%&u«
b TSNJ STpusH
STeTI938u STQEUNBTJ STPUBH
quomdtnbs doys urejUTBW PUB UBIT)
SpeoY 313 pue peo]
(3yexdxTe JO
‘Buraed ‘SButaoom ‘SBuymoy ‘Burystoy ‘Bupioep
‘BuTTaAST) mﬂo.nvcuomwnm w“u_v,mauw.” PUNOIS WXOJIDJ
quamdtnba Tpusy punoxs
AIBTTIXMB 90TAXSS B joadsur ‘93exadp
3J8I0ITE TXB]
SNOLLVEIJO|

|Te-H ThE-H | 6| E1-H

ﬁl

€e-1

0e=1

ot-1i

[OTHM YOd LJIVOMIY

¥SVL, SONVNSINIVA




i 103
APPENDIX B

AIRCRAFT SYSTEMS WORKED ON MORE OFTEN BY REPAIRMEN
THAN BY MECHANICS AND VICE VERSA

The tasks which appeaied in Tables A-1 and A-2 were listed according
to the aircraft system they involved, following rather clcsely the divisions

set up in the Maintenance Allocation Charts. To determine whether

repairmen and mechanics differ with regard to the systems on which their
work is concentrated, the following analysis was carried out.

Each task in each table was given a number or weight sorresponding to

the number of aircraft for which "x's" 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 performance of tasks in

that system. Two such computations were made: one based upon those tasks

! which differentiated between the groups by 15 percentage'points or more

{ and the other based upon those tasks which differentiated between the
groups by 30 percentage points or more.

l Table B-1 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, Ignition System, Air Induction

: & Exhaust System, and Helicopter Controls. According to the same

criterion (15%), mechanics were more active than repairmen on the following

l_ systems: Inspections, Airframe, Oil System, Electrical System, Operations,

Clerical Activities, and Using Equipment. (Most of the electrical system

tasks on which the mechanics exceeded were quite simple in nature; e.g.,

{ checking batteries, replacing batteries or lamp bulbs.) Applying the more |
stringent criterion (30%), repairmen exceeded the mechanics on only two
B systems: Controls and landing Gear. Mechanics exceeded repairmen on :
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Inspections, Airframe, Oil System and Operations.

It is thus apparent that repairmen and mechanics do fiffer in the
general kinds or categories of tasks which each, respectively, performs
more often than the other. Most of the individual tasks on vhich the
mechanics exceeded were, quite appropriately, organizational maintenance
responsibilities. However, most of the individual tasks on which the
repairmen exceeded were also lower echelon responsibilities. It will be
recalled (from Teble A-1) that only nine of the tasks performed more

often by repairmen were authorized field maintenance responsibilities.
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Table B - 1

SYSTEMS WORKED ON MORE OFTEN BY REPAIRMEN THAN BY MECHANICS

AND VICE VERSA

~ Index Numbers

Systems 15% criterion criterion
Mechanics | Repairmen Mechanics | Repairmen
Controls. 2 9 0 >
Ingpections 15 2 8 2
Airframe 26 12 9 2
Landing Gear 2 8 0 4
Hydraulic System 5 5 (0} 0
Utility System 0 2 0 1l
Power Plant, Engine 5 5 1 0
Fuel System 1l 1 0 0
0il System 8 L 2 0o
Ignition System 1 7 0 0
Air Inductiou & Exhaust System (o] 3 (o} 1l
Electrical System 1L 3 2 0
Instrument System (o} 1 (0] (o]
Operations 16 L 6 0
Clerical Activities T 2 2 (0}
Using Equipment L 1 0 0
Props & Prop Accessories 0 2 (o} 1
Controls (Helicopter) 0 6 0 0
Hydraulic Lift, Cyclic Control,
Hydraulic Boost System (o} 1 0 (o]
0il System (Helicopter) 3 0 0 0
Drive System (Helicopter) 3 1 1 0
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APPENDIX C
PERFORMANCE OF FIELD MAINTENANCE TASKS BY REPAIRMEN AND BY MECHANICS

To gain a better understanding of the extent to which field maintenance
work is performed by repeirmen and by mechanics, a special analysis was made
of all authorized field maintenance tasks listed in the Common Maintenance
Activities Check List and in the Specific L-19 Maintenance ictivities Check
List. A total of 123 such tasks were identified. 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 had performed
the task six or more times in a three-month period. The following

tabulation resulted:

Repairmen higher: 45 tasks
Mechanics higher: 30 tasks
Both groups equal, 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 small
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-13 data with the

following results:

Repairmen higher: 60 tasks
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 maintenance

tasks, did the repairmen exceed the mechanics by even one percentage point.
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On about one-fourth of the tasks, the mechanics exceeded. Again, the
absolute percentages were found to be quite smell; the largest being 32%
(for repairmen on one item). On only dx items did the repairmen exceed

the mechanics by as much as 15 points.
A similar enalysis was carried out for the 1-20 data with the

following results:

Repairmen higher: 39 tasks
Mechanics higher: 46 tasks
Both groups equel, not zero: 13 tasks
Both groups equal, zero: 24 tasks




