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THE CENTER MISSION STATEMENT

The Center for Vocational Education's, mission is to increase the
ability of diverse agencies/ institutions, and organizations to
solve educational problems relating to individual career planning
an preparation. The' Center fulfills its mission by:

.Generating knowledge through research

.Developing educational programs and products

.Evaluating individual program needs and outcomes

.Installing educational programs and products

..Operating information systems and services

.Conduating leadership development and training
programs
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FOREWORD

The Center for Vocational Education is continuing its
programmatic research efforts to devlop more effective procedures
for identifying valid and necessary'currimaum content. One
interim product of this effort is this task survey for the occupa-
tion of Automotive Mechanic. The Aescriptive aata summarized and
reported herein were collected.inpeight states across the nation.
This survey serves as one component of a long-range and multi-'.
faceted R&D effort direCted at establishing effective procedures
for identifying appropriate curricular content in vocational
education and Occupational training. With its focus upon the
performance content of an occupation, the present report augments.
a parallel concern for the conceptual and affective content of
training curriculums. The study was conducted at The Center
within the "Methods for Curriculum Content Derivation" research
and development program.

It is hoped that, while research continues on procedures for
determining relevant and critical content for curricula, the task
Inventory data summarized in this reioSit may also be of use to
practitioners and researchers concerned with curriculum matters.
The Center welcomes questions and comments which may be helpful
to the research team in their ongoing efforts.

The Center expresses its appreciation to the state agencies
that were respon'sible for administering the Task Inventory
Questionnaires

/
to workers and supervisors; The following indi-

viduals were instrumental to the success of this effort: Richard
L. Barker, Deborah L. Bloxom, James L. Blue, Ross Byrd, Gloria
Cooper, Griff Dye, Fern A. Green, Tom L. Hindes, Larry D. Johnson,
Joseph F. Kelly, Ronald Meek, James F. Shill, William W. Stevenson,
James E. Wall, Patrick J. Weagraff, and Clifford Zenor

The Center also expresses its sincere appreciation to the
many participating employees and business firms in eight states
for their involvement in tlie study. Their cooperation and atten-,
tion to this performance survey were invaluable contributions to
its success.

In- combination with surveys performed concurrently on two
aeditional occupations, more than 700 employees (workers and
supervisors) responded to extensive Task Inventory Questionnaires.
Worker performance data, judgments about the criticalness
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of performance and training, and supervisor expectations were ."

obtained through a set of 12 experimental questions for each task

an occupation. This wide-scale-applicatiorrof the task survey
approach represents a signal achievement for_thd-pUblic education
system, demonstrating the feasibi_lity of gathering such data
voluntarily from a non.7gaptive audience of many workers who are
directly invpiyed in the real-wbrld performance situation and its

requirements. Too, the cooperative network of state vocational
education agencies served as an effective system for contacting

local employers and workers, benefitting from the interrelations
existent between the educational and the employhent settings.

1

Robert E. Taylor
Director
The Center for Vocational Education
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"INTRODUCTION

This occupational survey report contains a brief description
of the "Task Inventory" method and a series of data tables dis-
playing survey responses obtained for the occupation of Automotive
Mechanic, Both Automotive Mechanics and supervisors of Automotive
Mechanics-answered task questionnaiizes_during,the first half of
1974. The summaries of the task data should be useful for sec-
ondary, postsecondary, and industrial-programs of instruction.

Task Inventory Questionnaires on,the wog activities (tasks)
of Automotive Mechanics were part of an occupational performance
survey across eight states, distributed geographically throughout
the nation. Employers and employees generoirsly dona,ed_considera-
ble amounts of time and effort. The survey was implemented'through
a network of eight state curriculum laboratories-, research centers,,
and vocational eduCation agencies.1 These.agencies proyided exten-

, sive coordination with local employers and employees, permitting
effective accomplishment of the research effort.

The eight-state sur ey contained Task Inventory. Questionnaires
for three occupations: utomotive Mechanics, General Secretaries,
and Business Data Progra mers. Companion reports are being
published concurrently f r each of the other two occupations.
Subsequent reports will ote the use of this data to identify the
more critical training content for each occupation, and demonstrate'
the application of the process being developed to accomplish such
task selections. Earlier studies in this program reported task
lists generated for each of the three different jobs, with these
jobs serving as research vehicles throughout the entire'project.

Definition of Terms

Several key tE,hnical terms are used throughout this survey
report. They are defined here to allow the reader toAifferentiate
between them and to understand their usage in this study.

Occupational Area:' A cluster of closely related jobs, where
that relationship depends upon 'commonly accepted groupings of jobs
by reason of similarity of data systems included, type of equipment
worked upon, su*ject-matter content needed, or technical concepts
involved. Though sometimes comparable to "a career ladder or lat-
tice, a.job cluster may encompass occupations of a somewhat broader
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nature. An occupational area or cluster of.jobs may also be
labeled as an occupational field.

' Job: A specific vocation, trade, profession, craft, or
occupation serving, as a line of work or employment, where most ,

workers typically are called by the same; or synonomous job title.
A job is notlrited to one employment position or one grouping
of workers w3' in a single employing firm. However, it is located
at only one-status level in an occupational area or career ladder,
andi-s=d-istributed across many employment settings.

Occupation: Same as "Job."

Duty: An arbitrary division of a job (or Of an occupational
area) into functional categories of related tasks for descriptive
purposes. Duties, are usually stated as a general area of respon-,
sibility, with action words ending in "ing" -gerunds.

\Task: -A meaningful unit of work activity, generally performed
on the job by one worker within a limited period of time; a purpose-
ful job-oriented actilvitS, of a worker. In most instances a task
.should be stated such that it would,be reasonable for a worker to
answer "how often" hi performs that task on his job.

\
.

Task-Inventory: A comprehensive listing of tasks performed
by workers in a job ox' occupational area. When a task listing is
combined with one or mere questions to be asked about each task,'
the resulting instrume t is called a Task Inventory Questionnaire.

.

. , ,
.

Word.Activity: Same as "Task," as used in this report. Im-
plies a purposeful unit\of work having direct value in accomplish-
ing the igoals of the lob. Thus, it would nOt be a component part
of a talk such that it ad value only in relation to' that task,
but is In fact a meaning ul task of the job itself.

. \ \

I

\ Overview of the R&D Program Servedby This Survey

Those individuals involved in the development Of vocational
and occupational training Programs need effective procedures to
aid in th' identification and selection of content with known
relevance, to occupational Performance requirements. They need
to be able to assure users Of their curricula and instructional

0 materials that the things to,be learned in the training program are
the things most appropriately learned there, and that when they
use their materials, students will be learnilig skills that are
important to and required for effective*performance in the Occupa-
tion. \,



The Center's research program on curriculum content is concen-
trating its resources on the development and testing of systematic
methods and techniqueS. Tie resulting procedural models should
Help in the identification 'and selection cfcritical content for
inclusion in vocational and occuraaonal instruction programs. The
overall study hopes to produce a comprehensive set of systematic
and efficient procedures for deriving relevant and critical train-
ing content based upon requirements of work performance situations.
The present report is one prodUctiQl_thi,s ongoing program of
methodological,research.

The overall objective of the current project is the develop-
ment of inethdds for using timely, firsthand occupational task"
information to identify critical performance requirements/ihat'-=
warrant formal training. However, the methods under drvelopment
are not /limited only to-applicfftion in this study.. They are being
designed for use in many occupations of interest to public educa-
tion arjd to industrial training. When fully developed, they should
be 4pecially important for pla ning curricula in situations where
there his uncertainty about the o upational requirements and of
the critical trainingcontent-

Vn this identification process i \is assumed that cost-
effective, pre-Triployment training programs necessarily will no
attempt to train,students for all tasks performed by experienc d
workers in an occppation, but rather 411 assure inclusion of hose
learning requirements,essential for employment and effective j b
performance. Thus, identification ofd' tasks most needing train ng
prior to employment is necessary fox, planning efficient training
programs.

The basiC issue of task selection is to identify those tasks
having the greatest training criticalness, and.eliminating the
merely "nice-to-know"and unessential learning requirements. The
intent is to have probedures to select tasks in a systematic way,
using data obtained_from perSons most closely associated with

,,, And knowledgeable abqut what is in fact required on the job. By
such. procedures it shbuld become feasible to make curriculum con-
tent decisions which are data based and data substantiated, in-
stead of relying solely upon a panel; of advisors or the experience
of individual instructors. \

\ \
Task Inventory Questionnaires are able to' tain this data

base from a broad representative group of directly-knowledgeable
persons. Rules for processing these data will be developed and
tested. Subsequently, these rules would be applied to task data
to indicate whether each task should be selected or rejected for
further training consideration'. ,The selection procedures will
systematically process a large data base of task information, so
it'may be used more readily as an information. source by those

/ 1 2



persons who must ultimately make the curriculum content decisions;
the rules for selecting tasks will not themselves actually make
curriculum decisions. In later program work, there will be an
attempt to identify the most efficient set of effective, rules andattempt
supportive data.

For making curriculum decisions and plans, there is a real
need to distinguish be,meen that job content which is relevant to
workers in the occupation and that relevant job content which is
iimpsrtant for pre-employment training. Comprehensive ..istings of
potential tasks, performed by, workers ir, an occupation, in conjunc-
tion with data about how many workers do and should perform each
task, help establish the relevance of the tasks to that job--at
least for purposes of making decisions about training programs.
Though sozie tasks,may properly belong to a particular occupation,
there would seldom be a concern for pre-employment training on
any task unless it would likely be performed by some minimum num-
ber of workers. Other information 'about task performance is also
helpful in establisbig&a task's rele'vance to the job. Such infor-

° mation as (a) how often a worker typically does the task, (b) how .

important or significant thetask,ie to the job assignment, and
(c) the amount of,time spent doing each task are all meaningful
indicators of task relevance. These kinds of information have
been traditional measures often used to describe the work that is
pertinent to an occupation. This job description information'is
one very important deterMiner of what 4s appropriate for txaini.ng,
but certainly not.the only necessary ingredient.

From, hose tasks found to be a reasonable part of the
occupatidn (that is, job relevant to varying degrees), it then
becOmes meaningful to decermine which, of these curriculum candidates
are worthy of some expenditure of instructional resources and
student time. Additional. kinds of task information are needed to
focus attention on the critical training needs, though some of
the relevance data may also be useful_for'this purpose. Selecting
which job-relevant tasks should be of training Concern is a more
uncertain process than determining their performance characteristics
and relevance.

Some relevant tasks may occur quite often, but be,of trivial
interest for pre-eMployment training programs. This, can occur for,
several reasons: (a) most students could be'expedted-to be able
to ,do the task before entering training, (b) training could be
accomplished equally well or better on the job, (c) extensive job
experience may be-needed to learn a task, (d) task performance may

`P. differ quite radicaliy,,among employment situations such that no
II- standard learning approach is pOssible, or,(e) only the more

.,,experienced-Workers are expected to perform a particular task,
such that early learning of it:wOuld not likely be retained until
needed. Conversely, the learning need may be immediate and
obvious.

4



Also, othg2,Nelevant tasks may or may not be appropriate for
/ training because of a wide range of other reasons. While full.
resolution of ffiis issue cannot be expected, there are some kinds
of; task information that can reasonably be expected to'provide
important cues about areas needing training attention. Certainly
useful wo,11:1 be knoWledge of which tasks are related to on-the-job
performance problems and difficulties. To benefit .1-rom the

experiences and judgment of those persons who are close to the job
and 'aware of the, realities of the work situation, it would also
appear useful to ask such persons where they feel each task shoulp
be, learned.

FO conducting research to generate reliable and'meaningful
selection rules chee was a need to have sufficient task data to
examine several options. The data gathered on Automotive Mechanics,
and ed e partially - served this need.

,
Tye, ext seofron of thiS report contains a brief description

of the "Task Inventory" method,, followed by a, description of the
survey design for'-the method, as used in this study. TwO sets of
data summaries are then presehted. "A highly summarized set of
data is presented first. This summary should be of .use to individ-
udls ihvolv'ed in curriculum development. for automotive repair .

occupations. A' P.e.t. of more detailed data summaries is included in
Appendix C. The detailed summary tables Would seem primarily
useful for reference by individuals who conduct curriculdm research
and .occupational perfermance surveys. An initial version..of in-
ventory and survey proced)Ares was described in an earli,er_program
report (Melching & Borcher, 4.973)-,-, and a revised and expanded
Manual of procedures is planned for the completion of this series
of.* studies.

-

THE TASK /INVENTORY METHOD

The "Task Inventor .method:uis a survey- questionnaire approach
to job analysis being sted for providing performance data of use
in deriving relevarit a d critical .curriculum content for occupa-
tional training.progra s. Employing a comprehensive listing of
job tasks, knowledgeab pers,ons are asked One'or more questions
about each task.'. This information is then summarized in a manner
suitable to the particularlanalysesthat'maY.,be desired. t

4

The methdddlogy in.tbis study-is an adapi'at4.on of the process
for conducting occupaticlAal task'surveys,developed over, the past

-years by the Aekii-2Forb,e (Morsh & ArCHer, .1'967; Chnistal,*

' 1974). The general notion of'tasl,c.listings as the basis for a -
wiyde sampling of worker responses is not new, having beeh the form
of a survey of 1,845 workers over 871.act,ivity%staements for an

----(5Ccupational area that was reported by- Charters and Whitley 50
years ago (1924). One of their purposes at'-that time, as ours is

5
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now, was to cetermine-the job performance requirements for use in
defining and justifying curricular content. Renewed interest in
this form of occupational surveying was sparked by Rupe as a result
of his comparative study of several job analysis methods (1956).
With the advent of widely available computer processing for survey
data, the survey process became quite feasible to include the ,
capability of new and expanded possibilities for data analysis.
This method is used to produce a comprehensive description of what
is done by,workerd in a particular occupation or occupational area.
It makes use of an empirical base of ...timely performance and criti-
calness data provided by persons close to the current performance
of an occupation, usually workers and supervislors, representative
of a wide scope of occupational performance situations.

The Task Inventory method now consists of a number of inte-
grated steps which assist researchers and curriculum developers
to move from the definition of the training and occupatiOn of
interest, through data collection and analysis, to curriculum
content derivation.. Elements of the process presently include:

1. Definition of the scope of the occupational training
interest (such as the job ,setting, related jobs wit:hin-
an occupational area, and performance coritingenCies)

2. Development of a comprehensive list of potential tasks
performed by- workers within the work scope defined,
with tasks stated at a level and in a form suitable _

for making curriculum plans and decisions,

3. Selection of questions to be asked about each task
to provide desired descriptive data on task relevance,
and/or priticalneSs.

-

It: Pretesting of instructions or new question formats;.

5. Design of'a sampling plan to obtain representative
task data.

6. Preparation, printing, and distribution of the task
questionnaires (including background items on respond-
ents, work settings, and organizations).

7. Administration of the questionnaires to workers and
supervisors in accordance with the sampling design.

8. Preparation,of the questionnaire data fOr computer
processing.

9. Computation of selected descriptive suMmaries of
response data for each task for each job, or for other
population' subgrcups within a job.

It



10. Preparation of a report of data, obtained from the
occupational survey, for 'Shaiiing'Vith others.

11. Completion of selected analyses of the data,
depending on purposes to be served.

12. Preparation of reports to be used for curriculum ,
development and evaluation.

The currt-nt program of research seeks to establish additional
elements of the process, by which task data may be used efficiently
in selecting critical performance training requirements, given the
determination of what tasks are relevant to an occupation of in-
terest. The present report is a product of Element 10 above.

Advantages

There are a number of advantages to the use of the Task Inven-
tory method. Elaborating upon advantages noted by Christal (1970),
the method includes such advantages as:

1. Representativeness. Data call be collected from many
persons who are directly knowledgeable of what does-and--------
should occur on thejo_b_,__ancl-this data can be separately
constructed for population subgroups to permit group or
situational comparisons and contrasts.

2. Economy. Data can be collected from many perspns by
questionnaire for less' than it would cost to collect
data from a few persons by standard job analysis
Methods. Repeated data collections permit reuse of
previously constructed inventories and data. The
questionnaires can be mailed and self - administered.

3 Comprehensiveness and Validity. Extensive inventories
of job activities are promoted, perMitting response
data to point out variations in job relevance of the
items, unprejudiced by preconceived notionslof what is
relevant and critical. Use of task recognition, rather

enablesrecall, eables respondents to provide/far greater
detail and completeness in the available tiMe.

_ 4. COmparability. Research substantiates th 1rellability
of group responses. Standardization of i-ems and
response formats permits assessment of trends over
time, and comparison with related jobs oriother.inven-
tory studies. The comparative analyses permit resolu-
tion of some uncertainties with respect o regional
differences and of newly emerging job types within an
occupational area,

7
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5. Quantification.' The questionnaire information for the
most part is quantifiable, allowing it to be stored,
processed, analyzed, and reported by computer-. Conven-
tional statistical techniques may be applied in many
instances to produce desired analyses.

6. Joip Improvements. Clues may be obtained by certain
task questions for areas and means where some job
improvements-might be very useful. Additional clues
can be obtained for redesigning jobs and job lattices.

Limitations

The major liMitations of Task Inventory method appear
at the present to include the following:

1. Response data now are limited to what is the state of
affairs at the time questionnaires are administered,
yielding no estimates of future requirements' (though
this can be tempered somewhat by repeated administrations
and analysis of

2. Descriptive job summaries are dependent upon the merit
of the tasks' originally identified. If the task listing
is incomplete or the tasks/poor;ly stated, the question-
naire data Cannot compe:isate fior this. There is a
fairly high cost involved in constructing the first
comprehensive list of tasks, particularly for highly
skilled and professional occupations. However, this
cost should be rapidly amortized through repeated
usage.

3 There remains professional disagreement on how to use
the questionnaire data'to make specific training
curriculum decisions. There is uncertainty as to what
task information is needed for identifying areas of
training concern. Informatiolt pertaining to job rele-
vance is only half the picture; there is still the
need to determine for which relevant tasks training
is important.' For routine occupations, data on
"proportion of time spent on each task" or on "frequency
of task performance" seem to be useful for describing
tasks of relevance and significance to an occupation.
However, for less-routine jobs (such as those of
craftsmen, professionals, supervisors, salesmen, and
others having many tasks to their job);other measures
seem more meaningful, particularly the question on
"the e'ttent to which eacytask is a significant part -
of the lob." Data from this survey will subSequently

17*
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be used to provide some initial resolution of this
issue, particularly as it pertains, to the making
of training curriculum .dcisions. Performance data,
however,owever, do permit reasonable assessments by train-
ing personnel of what content is outdated and irrele-
Vant in their existing curriculum.

4. There is uncertainty also as to the form and speci-
ficity for stating. tasks of an applied cognitive
nature, such as those tasks portraying interactions
with people and with concepts. On these matters,
however, there appears to be reasonable agreetent among
job analysts with regard to equipment-,-and material-
oriented tasks.

SURVEY DESIGN'

Questionnaires were developed and administered to obtain
.

Agormation-onthe-tapRe7Cf Automotive Mechanics. The.fcllowing
sections describe the nature:of that survey. 'Questionnaires were

cd7leted by both mechanics and supervisors.

Job Definitions

Automotive Mechanic was defined as follows:

.The Automotive Mechanic (DOT. No. 620.2817014) Aay
be'identified by such other joi, titles as:

a. AUtomotive Mechanic c. Garage Mechanic
b. Automobile Repairman d. Engine-Repair Mechanic

In general, the Automotive Mechanic is one who repairs
and overhauls dutoMobiles, light busses, light trucks,
and other automotive vehicles. They may diagnose.damage
or malfunctions, remove and replace unity, disassemble
and inspect parts for wear or servicing, overhaul,unite,
rebuild parts, rewire electpical systems,- realign or
adjust units. They do not typically mend damaged body
and fenders,-nor install or repair accessories such as
`radios. They may become a specialist in one area of
automobile repair, such as transmissions or engines,
but must poss,ess general skills listed above. .

The definition of a Supervisor of Automotive Mechanics is
given below.

The Supervisor of Automotive Mechanics may be identified
by,such other titles as:

1 13
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a. Service Manager g. Garage Forman
b. Garage Owner , h. Automotive Section Chief
c. Repair Shop Owner i. Transportation-Department
d. Maintenance Chief- Fcreman
e. Service Writer j. -Service Advisor

Chief Mechanic

These persons supervise and coordinate the activities
4. Automotive Mechanics engaged in-repairing, adjusting,
servicing, and storing motor vehicles. They may inspect
and drive repaired vehicles to verify repairs, schedule
trlansporting of materials to service or storage areas,
study repair schedules and estimate time/cost

5

require-
ments make work assignments to workers, analyze and

t

resolve work problems, recommend or initiate personnel '1

acions, and similar supervisory activities.

The-TaSk inventory Questionnaire

The task Inventory Questionnaires used in this\tudy consisted

or 1. checklist of 380 automotive repair tasks and 12 4rstions to
b answered about the taiks.1

rh,? -ask list used in this study was composed of work
- a variety of job types in the general occupational area
7i:e repair. Thus, also were tasks 'for service

, helpers, chief mechanics,
,r..:1 ot:.,_ . -_- 1=',,:r.15. r, 1,pm a pr6cess of reviewing,. .

rewrita:t, testing, and 1::_,1 the task statements from a
previous stuay-of the entire ,, ter of automotive repair jobs
CBorcher & teiter, 1g73).

) . ,

The task questiOns used in this study, and their subsequent
use for selecting the more critical performance training needs,
were adapted from procedures developed for the U.S.-Army by the
Hunlen Resources Research Organization (Ammerman, 1964, 1966) Ana"

- ,

1D.ie to the research objective of obtaining a comprehensive
data base" for examining task s lection procedureS, the-Task Inven-
t--)ry Questionnaires (TIQ) used in this study were unusually long.
For most other purposes, a muo shorter TIQ would be obtained' by
-using fewer task questions or b distributing portions of the
questionna're over subgroups of employees. However, there usually
would be a need for a larger nu ber of employeepanswering each

task questi n, to assure stability of the summary data to be

obtained.
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a scale of item significance developed by Hemphill (1960). These,
additional task questions supplement the "relative time spent"
data which were gathered in the earlier study by'lliorcher and
Leiter.

Five questions were answered by workers; that is, by Auto-
motive Mechanics. Another seven questions were answered by super-
visors of Automotive Mechanics. Worker questions are arbitrarily
numbered as 1, 3, 6, 8, and 12. Four of these workei- questions
(1, 3, 8, 12) parallel certain of the supervisor questions (2, 4,
9, 13), differing primarily in the way.a question is phrased to
the particular type of employee. Supervisor questions are asso-
ciated with numbers 2, 4,.7, 9, 10,-11, and 13.

The 12 questions were intended to provide two types of infor-
mation. Seven questions'were intended to obtain information
descriptive of job rElevance and task performance. Five questions
were intended to obtain information concerning training critical-
ness. Workers responded to four questions descriptive of task
performance and one question concerning training criticalness
Superyisors responded to three questions descriptive of task
performance and four questions concerning training criticalness
The following illustrates which types of questions were to be
answered by workers and by supervisors-.

Seven :Questions Descriptive
of Job Relevance and Task

Five Questions Pro-
viding Ratings of
Training Criticalness'Performance

Workers
Q1:,
Q3:
Q6:

Task Occurrence
Frequency of Performance
Extent Task Is Part bf
' Position

Q12: Learning Location

Q8: Importance to Job

Q2: Task Occurrence, Q7:, Time to Qualify
Supervisors Q4: Frequency of Performance Q10: Possible to

09: Importance to Job Improve Proce-
,dures.

Q11: Poorly Performed
Task

,Q13: Learning Location

11 ,
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In brief form below are the questions and the response scales

associated with each.

Question 1: Task Occurrence (Workers)

During the last year or so in your present job position
as an Automotive Mechanic, which of the 'activities have

you performed?

Response: Check mark for each task performed.

Question 2: Task Occurrence (Supervisors)

From your experience as a supervisor of one or more Auto-
, motive Mechanics, indicate_which of the activities should

be performed by ;Automotive Mechanics in your operation;
that is, by such'employees under your supervision in

your garage or shop. Indicate which tasks your Autbmo --
tive Mechanics should be doing as pare of their job, even
if only done once.

sponse: Check mark for each task that mechanics are
expected to do.

,Question'3: Frequency of Performance (Workers)

How often 4ve you been performiw-
done by you (as checked in QueStic:

Categories of the Response Scale:

a. Have done, but dOn't normally d
b. Less than once a year.
c. Once a"year.
d. Once a month.
e. Once.a week.
f. Onde a day.
g. Several times each work day.

Question 4: Frequency of Performance (SupervisOrS)

tivicties

/

on the average, over
the last several
months

From your experience as a supervisor of one.or more
Automotive Mechanics, judge about how often a typical
Automotive Mechanic in your operation should perform each
of the activities you checked (in Question 2):

Categories of the Response Scale: Essentially identical
to those of QUestion 3.

Question Relative Time Spent (not used in this study;
reported in Borcher & Leiter, 1973)

21
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Question 6. Extent Task Is Part of the Position (Workers)

Answer this question so as to give the best description
you can of what you do in your present job as an Auto-
motive Mechanic. For each task statement, rate how
significant a part of your job it is. Consider and
weigh its importance, frequency of occurrence, relevance,
and any other fac-Vor which you think determines to what
extent the task is part of your'position In your own
mind, Combine these factorS into a single rating of how
significant a part of your job it represents.

Categories of the Response Scale:

a. Definitely not a part of my job :.

b. Under unusual circumstances may be a minor: part of
my job.

c.. .(not defined)
d. (not defined)
e. A-Substantial part of my job.
f. ,(not defined)
g. (not defined)
h. A most significant part of my Jo.

Question 7: Time to Qualify (Supervisors)

By your standards as a supervisor of one or more Auto- /

motive Mechanics, when do you expect that a new Automo-
tive Mechanic employee should be capable of satisfactorily
performing each of the activities you checked? That is,/,
how soon after beginning employment as, n Automotive
Mechanic do you feel that employees should be able to
do _each activity with reasonable competency?

Categories of the Response Scale:

a. Competent performance is never necessary.
b. Some number' of years beyond the first 3.
c. Within the first 3 years.
d. Within the first year. .

--a. Within the first 6 months.
f. Within the first 3 monthS.
g. Within the first month.
h. Within the first week on the job.

Question 8: Task Importance to Job (Workers) w / ,

What degree of importance would you assign, to eacl-ljob
activity you perform? Judge the importance of each_
aCtivity in regard to its contribution to effective
operations in your shop or garage.

13
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Categories of the Response Scale:

a. Low importance (relatively unimportant part of the

job).
b. Moderate importance (important bUt not essential).
c. High importance (essential part of the job that

decisively influences the effectiveness of the
shop or garage operations).

Question g: _Task Importance to Job (Supervisors)

Based upon your supervisory ex'p'erience in your present
operations, what degree of importance would you assign
to each job activity that is appropriate for your Auto-
Votive Mechanics? Judge the importance of eackvactiVity
in regard to its contribution to effective operations in

your shop or garage.

Categories of the Response Scale: Identical to those
,of Question 8.

Question 10: Possible to Imp rove Procedures (Supervisors)

(Part 1) Based on your total experience as as supervisor
of Automotive Mechanics:do you feel that for some of
their work activities there could, be a better or more
effective way of doing the activity? That is,) of the
activities you checked (in Question 2), could an improve-
ment be made on the.present way in which Automotive
Mechanics typically perform an activity?

Response: Check mark for each task where procedures
could be improved.

(Part 2) For those activities checked as possible to
,improve procedures, suggest the main way for improving
such procedures.

Categories of the Response4Scale:

a. Provide.a readable, ready-reference handbook or
similar guide for use on the job.

b. Expand, correct, or clarify the existing directives
on the matter'.'

c. Improve the content of formal -khool training on
the matter.

d. Provide research or special study for improving the
present procedures.

e- I don't know how it might be improved, but I think
it can.

f. Other (comments to be written in).

2.3



Question 11: Poorly Performed Task (Supei7isors)

(Part 1) Based on your total experience as a supervisor
of A.utomotive Mechanics, do you feel that many Automotive
Mechanics perform certain of their activities poOrly or
unsatisfactorily, even after a reasonable amount of time
on the job? That is, of the activities checked/Cin
Question 2), which ones are. usually not .done by exper-
ienced Automotive Mechanics as.well as they could be?
This is not a rating of individual mechanics, but rather
an indication of activities which could be improved under
the right circumstances.

Response: Check mark for each task where performance
is generally unsatisfactory-

(Part 2) Fo*,2 those activities checked as poorly-Ter-
formed, suggest the main reason for such performance.

Categories of the Response_Lacale:

a. Lack of interest or poor attitude on the part of
Automotive Mechanics.

b. IneZfecTive job training on-the matter in formgl
school training programs.

c. Automotive Mechanics are overburdened with more
important matters, and do not-have time to perform
this activity properly.

d. The activity is an extremely difficult one to
master.'

e. I donut, know the reason, but I believe the general
performance by many Automotive Mechanics is poor
or unsatisfactory:-

,f. Other (comments to be written in).

Question 12: Learning Location (Workers)

These questions, and associated response categories, are
repeated for the reader's convenience just prior to their use in
the Appendix C tablps, as wel as in Tables 1 and 2 of the body
of this report.

Categories of the Resp. se Scale:

a. Prior' to enrollme t in a fOrmal job` training
program.

b. Ip-a-formal-trai 1.'ng program or school, before
regular employm= t in the job.

c. On site (such as by job experience after employment,
or on-the-job training).

d. Through prior employment experience .,11 a relat,A pr
lower entry ccupation.

/ 1.5
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e. Other (comments to be Written in).
f. There is nothing that new Automotive Mechanici would

need to learn about the activity (such as when it

is not part of the job, cr there is nothing of any
real substance to learn).

Question 13: Learning Location (Supervisors)

From your total expexlience in employing and supervising
Automotive Mechanics, judge where each job activity
should be learned.

Categories of the Response Scale: Identical to those
of Question 12.

These questions, and associated response categories, are
repeated for the reader's convenience just prior to their use in
the Appendix C tables, as X11 ,as in Tabl s 1 and 2 of the body'
of this report.

Sampling Plan

Not all participating employees completed each question.
There were two major groups of workers and two rriajorsgroups of

supervisoris. One group of workers and supervisors were from the
states of Mississippi, Wisconsin, New Jersey, and Washington'
(representing the south, north central, east, and west portions
of the country) :2 The second group of workers and supervisors
were in the states of Ohio, Oklahoma, New Hampshire, and Cali-
fornia (representing a somewhat comparable grOup of employees in
the` east central, west central, east, and west portions of the
country).

It was intended for the Task Inventory Questionnaires to be'
administered to 18 mechanics and 12 supervisors in each of eight
participating states, sufficient toa,?.low for some loss and
reduction as might normally be expected in a survey. Seven of
the eight states were selected because of the existence of voca-

,tional curriculum management centers which were key parts of the
'National Network for Crripulum Coordination sponsored by the
U.S. Office of Education. In two instances. an-alternate state /

2To augment the number of available respondents in this
gpouping, questionnaires from one worker and seven super-Viscirs
were included from the state of Ohio. These were from a different
metropolitan area than those generally included in the alternate
grouping of questionnaire respondents.
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affiliated with a curriculum center, substituted in that geo-
graphic area to administer the questionnaires. Additionally, the
northeast area was expanded to include a second administering
state vocational agency. States with both very large and very
,small populations were in each group.

.
Employment sites ranged from large metropolitan areas to sW.1

isolated communities, with the major emphasis upon metiiopolitqn
areas. Business enterprises actually contacted and used were
essentially targets of opportunityt> They were ones available
and accessible to administrators in each statk, consistent insofar
as reasonably possible for the instructions tor identifying
respondents and administering the questionnaires,. Generally,
employees were conta,ted in several Tqfferent cities and industries
within each state.

This diversity of locations and industries, distributed
'asross major regions of the country, was intended to approximate

a reasOnalbe representation of the overall work situations in
which Automotive Mechanics obtain employment. While sampling
of the total population of.mechanics was not strictly controlled,
the actual range of variations included in the survey should
certainly lend assurance of the data accuracy and meaningfulness
where someconcensus'did occur in the data.

The following outline lists the questions that employees
answered in each subgrouping:

Workers

Questions Included in Task Inven-
tory Questionnaire, listed in
sequence answered by an,individuaI
in that group.

,

Qlf, Task Occurrence,
Group 1 Q3: Frequency of Performance

Q8: Importande 'to Job

Group 2

Supervisors

Group 1

Group 2

1,

Q6: Extent Task Is Part of the
Position

Q12: Learning Location

Q2: Task Occurrence
1 Q7: Time to Qualify

Q9: Importance to Job'
Q10: PoSsible to Improve Procedures

Q2:' Task Occurrence-
Q4: Frequency of Performance
,Q13: Learning Location
Q11: Poorly Performed Task

17
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Grouping of four states to respond to each question was a ,

compromise solution for obtaining a broad representation of work
settings, yet remain within the research resources of this project.
Varied geograpkical and industry contexts were deliberately sought,
rather than concentrating upon some restricted-job market. The -

purpose of broa,1 representation is to secure task information such
that training program decisions might better,assure that the
trainees are effectively prepared for employment in a wide range., :.

,-----.-ofsituations and opportunities. This is intended to enhance their
capabili*y. of satisfactory employment experience .,wherever
opportunities, and circumstances happen to occur for an individual.

. Such job mobility may not always be the goal of a particular
training program, however. In instances where schools or colleges
intend to offer special zed training programs that are targeted for
particular employment ituations, it might be more appropriate to
sample employees with 'n a specific type of industry or in a '
limited geographical area..

/ . .

Except for Wor,.er. Group 2, all persons answered the questions
only for thosf tasks each. had checked on Question 1 or 2 as part
of the job. This as done in attempting to reduce the response
time for each per on answering the questionnaires. (Note: In
less extensive a ministations, it would be .recommended that
employees provi4 a responsefon every 14,emzo reduce opportunity
for recording etror.) Questions 6 and 1:2 were to be answered for
every task in yhe inventory by members of Worker Group 2, to per-
mit-Question & to be administered as if no other job-relevance

/
questions wer involved. All persons were informed that if there
were any par icular items they preferred not to answer, they were
certainly fuee to omit that item.

The type and. number of questions assigned to each respondent
group all#ed eats 'questionnaire set to be completed in about
three to four hours. This is far too lengthy for normal usage of
Task Inventory Questionnaires. However, the various kinds of
task dsq'a were necessary for one of the purposes of the overall
research program, i.e., the identification of the fewest questions
which accurately detect relevant and critical training needs.3
Such a determination should eventually permit future questionnaires
for training purposes to be much briefer. The data collected do
indipate that participants were patient with the present version,
and/made an obvious effort to respond accurately. This cooperation
and/effort are highly appreciated.

This identification is not part of the present report of
the occupational survey.

27
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Network of State Agencies Providing Local AdministratiOn'of
Questionnaires

In addition to the participating employers and4employees, the
success of this wide-scale data ccjlection effort was due in large
measure to the conscientious activities of personnel-in several
state agencies. It was their mission to establish local contacts
to secure the cooperation and response,of employer and employees.
Each agency accomplished this in the manner most effective for a
particular state,. consistent with general guidelines regarding
the types of respondents needed. They admini'stered the Task
Inventory Questionnaires on a large scale, in a civilian and
community context, and in,tompliance with the requirements of.the
study for full voluntary participation by each respondent. Appen-
dix A acknowledges tne responsible participating agencies and key
individuals involved. Since their participation some individuals
have become associated with agencies or positions different from
these citations.'

-,InstructionS to Supporting. -State Agencies

The instructions provided to guide data collection for this
study were:

-

Moderate-sized or large ,business operations should be
sought. Service stations and small garages should be
avoided. If the business is too small, the data-
gathering effort becomes too time-ccAsuming to be worth-
while, although there is no restriction against using
them.

At least three different employing firms should be
obtained: preferably as many different employers as
reasonable to get. Try not to obtain all of the same
type of business -firm. Generally, no more than six
workers of a given job type should be sought from any
one employer.

rhsofar as possible; try to get workers who have from
two to ten years of work, experience after qualifying in
their job area. That is, try to avoid those with very
limited or very extensive job experience. A predominance
of older workers would tend to provide unrealistic job
data upon which to base the training needs of new workers.

Supervisors should. preferably have four or more years of
,experience supervising workers of the particular type
involved in this study. To thwextent possible', seek
persons who have had experience supervising a number of
workers of this type.

U
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For workers it was assumed that some minimal amount o j

experience would be needed for them to recognize and provide use-
ful indications of performance requirements. However, extensive
experienCe probably leads to patterns of performance beyond thOse
for which pre-eMployment training might be expected or is likely
to occur the first few yearson the job. Thus, competent workers
with about two to ten years of experience in the occupation seemed
most desirable. For supervisors, the more relevant supervisory
experience the better. It is their extensive background which
should permit them to make useful ratings and judgments.

/

i .

Additional instructions also were provided on handout, sheets
for each agency. It is important that administrators of quesgon-
naires be well informed of the type of employees desired 's respon-
dents, as well as how to handle a variety of contingenci s that
invariably arise. To assui,e this, key representatives o each

, agency met with the project staff at The Centel, for Voc tional
Education prior to conteting employers and workers. A, this
one-day session, all were informed of the directions ald had an
opportunity to discuss individual concerns. .

The Task Inventory Computer System Programs

The Task Inventory,§ystem (TIS) computer programs were de-
signed specifically to produce descripiive summaries of the response
data for each question. They cere designed in a modular fashion
toi'Permit ready applicability for processing data from other task
,sUrveys that might be conducted in the future. New questions or
response formats may be accommodated as Deeded. The TIS is com2
posed of three programs:

1. FILEUP - FILEUP reads raw data cards, scans for inconsis-
tencies, checks for card sequencing erro.,s, and builds a
raw data tape file (MASTER).

2. SVCALC 7 SVCALC reads the MASTER file, calculates Summary
values for each task, and creates a summary value -e.pe
file (SVFILE).

3: TABLES - TABLES reads the SVFILE and prints desired Data
Summary Tables. (Tables 1-9 of Appendix C) It does
not; however, print, out the task statement.

The' TIS has a capacity of 500 task items per job and can be
used to analyze data collected on a variety of question formats,
including checkmarks for applicable tasks, interval and ordinal
scales, single response options on nominal scales, and combinations
of checkmarks and nominal scale options. Interval scales contain
the option'of including or excluding the 0 scale level in computing
average responses, where 0 denotes that the respondent does not
perform the task. Thus, au average can be computed for only those

workers who actually have the task as part of their job.

20
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A set of valid codes for each question is'utilized by the
TIS to screen the Questionnaire data for errors and intonsisten
cies. Inconsistencies may occur when a respondent does not check
a task as occurring (on Question 1 or 2), but does respond on
some subtequent question. Such inconsistencies result in the
insertion of an invalid code by the program for the particular task
item and question combination on which the inconsistency occurs,
Asimilar procedure is incorporated in the program to recode
missing data to a missing data code. As a result of these
screening devices, the program bases calculations on only those
responses present within the-ranges of valid codes.

The summary data for each task item may consist of:

1. Measures of central tendency or average reseonses
(means, medians, modes).

2. Measures of response dispersion (standard deviations,
quartile deviations),

3. Percentage of category use.

4 Percentage of use of a specified scale range.
, e

5. Frequency distributions.of responses on a scale, and
job totals.

6. Scale differences between subgroups,f,resPondents,
such as job types within an ,occupAlo9a1 area or dis-
tinct 'types of respondeks within one/ job type.

7. Number of persons responding to the question.

In the data reported in Appendix C there=are 134 columns o
summary information given for each task. These data are groupe
into seven tables to 'intout related,. kinds of task information,:

Table 1: Task ccurrence (10 columns of-data)
Table q: Task mportance (22 columns)
Table 3: Exte t Task,Is Part of the Job (13 columns)
Table 4: Fre.uncy of Task Performance (21 columns)
Table Ti e to Qualify (ly columns)
Table 6: Le ruing Location (26 columns)
Table 7: Supervisor Suggestions (22 columns)

Other reporting formats may be programmed to fit special
ments of new studies. '

Characteristics' of Respondents

Background data were gathered from workers (Automotive !

Mechanics) on five issues: - (a) present job title, (b) type of
e0
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business in which employed, (c) primary.source of training for
the job, (d) years of experience in present jab, and (e) years of
experience in the occupational field.' Supervisors provided back-
ground data on: (a) present job title and (b) type of business.
Four additional pieces of background information were to be pro-
vided by the state agencies supporting this study: (a) specific
type of business operation, (b) relative size of business, (c)
relative city size, and (d) time required to complete each
questionnaire. A summary of available background data for Auto-

' motive Mechanics is provided in Appendix B.4'

It can be noted in Table B-1 that mechanics with job titles
of Automotive Mechanic, Automobile Repairman, or Garage Mechanic
accounted for 72% of the workers responding to the questionnaire.5
Additional titles written in by workers included such job labels,
as Light Truck Mechanic, Transmission Specidlist, Automotive and
Truck Mechanic, Automotive and Equipment Mechanic, and Certified
General AutoiMechanic. Many of the mechanics reported more than
one job title. These tended to be Automotive Mechanic in combina-
tion with Engine Repair Mechanic, Truck Mechanics, Automotive
Repair Specialist, or other added - title.

Seventy-two percent orthe supervisors gave one of the follow-
ing as their job title: Service Manager, Service Advisor or Writer,
Garage Owner, or Repair Shop Manager (Table B-1). Supervisors
also provided a number of write-in job titles, including Shop
Foreman, Working Foreman, Motor Vehicle Foreman, Motorized Equip-
ment Manager.

With respect to the type of business _in which employed (Table
B-2 , transportation was the most frequent category selected by -

bot&mechanics and supervisors (27% and 26%, respectively). Equip-
ment -servicing ranked second in frequency of.selection of both groups
(workers 12% and supervisors 10%). About 20% more were distributed
across nine of the remaining 16 listed business options. However,
numerous write-in statements of both mechanics and supervisors did
include such business variations as automotive repair shop - new
car agency, automobile sales and service, motor vehicle department,

4The background data were collected for the research,purposes
of this study only and do not necessarily meet the needs of other
job analysis studies, such as those specified by the draft guide-
lines of the Equal Employment Opportunity Coordinating Council
(19.74) for employment test validation, or those cited in the
APA/AERA/NCME (1974) standards for reporting the sample and con-
ditions influencing test validity studies. Agencies desiring to
adapt these data categories or this,methodology to local conditions
are cautioned of the need to collect background information in
conformance with appropriate requirements.

'5All background percentages are based on the total number of
workerS or superviscirs in the sai1ple.

Z7
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independent.garage, new car dealer, auto repair, automotive dealer-
ship, garage, automobile agency, auto service sales, fleet opera-
tion,,dealer repair shop, automotive, auto repairs, and mechanical
maintenance. The predominant write-in was some variation of auto
dealership. Multiple responses marked by both workers and super-
visors tended to include equipment servicing, transportation,
and other. Apparently employees in this occupational area do not
associate themselves with general kinds of industry, but prefer
to describe the specific type of. business in which they work.

' )

Mechanics, for the most part, received their training to
qualify for the occupation (Table B-3) through self-learning on
-154e job (33%);.in technical institutes or colleges (15%); or in
private business, trade, or technical school 8%). These figures
are not "fully representative, of the primary training source for
_mechanics, as many respondents (over 20%) marked.more than one
training category. Multiple' responses were not tallied in this
study, though they tended-to be self-learned on the job and
employer training programs, along with a wide array across,10 of
the other sources of training, especially armed services technical
school.

The mechanics varied in the number of years of job experience
in their present jobs from lesS than one year to 36 years, the
average being 5.7 years (Table B-4). _Total years of individual
experience in the automotive repair occupational field ranged from
one year to 36 years. The average number of years of related
occupational experience was 11.4 years.

Classifications by state agencies, though far from being fully
available, did provide some indication that the specific types ,-

of business operations included in the survey were predominately
new and/or used car dealerships. This represents 37% of the total
sample of worker and supervisor respondents, and 66% of those
reported by the state agencies. Respondents were drawn primarily
from moderate-sized busines'S operations (56% of those reported),
with some 34% representation from large operations. city size
classifications indicate that the largest percentage of respondents'
(86%) were drawn from reasonably large metropolitan areas as opposed
to moderate-sized or smaller cities remote from 'a large metropolitan
area. These data are reported in Table1B-5t

RESULTS

The survey results are presented in two forms. First, the
survey data on task relevance are presented in highly summarized
and abbreviated form in Table 1. Second,*a detailed preseitation

all survey task data is provided in Appendix C for those readers
wishing to use specific data values. Necessary interpretative
information for Table 1 is presen9d just prior to the set of
tabled data. Task statements are located with Table 1 and in



/
Appendix D. Since Question 2 was administered to both groups of
supe, visors, summaries of supervisor judgments on task occurrence
re resent a composite of both groups.

ow , ,

Review of the completed _questionnaires prior to keypunching
of the data caused the rejection of returns from nine workers and

/ 20 supervisors. Such rejections were based on major obvious

/ failures of respondentsto follow the.questionnaire directions.

/7
Most of the 20 supervisors were rejected because they rated thd

/
job of supervisor instead of the workers' job. A few appeared not
to have understood the rating procedure at all, with highly incon-
sistent and incomplete responses. In one instance a supervisor
had five of .his wqrkers all give, identical responses on worker

7

questionnaires..
_

/

An additional 11 worker questionnaires were also not used,
to reduce the analysis to the intended 60 workers for each of the
two administration groups. These selections were made by eliminat-
ing the less complete and less accurate questionnaires, such as
evidenced by (a) the background sheet indicating a possibly
inappropriate job title (usually a specialist limited to one
aspect of repair work, such as air conditioning or electrical)
and.s4bstantiated by the task response pattern, (b) using many
multiple responses to task questions (which were not usable by
the computer routine), (c)_answering nearly all tasks-without a
pattern of item discrimination, or (d) not answering some of the
task questions at all. Since this study was not investigating
thd merits of the task inventory questionnaire method itself,, but
rather trying to establish a useful data base, for making training
selections, questionnaires which tended to detract from the valid-
ity of that data base were eliminated. However, this was only
possible within the constraints Of retaining returns from 60 work-
ers per group.

No such reduction was pdssible for supervisors since neither
group had sufficient usable questionnaires. With an intended 40
supervisors per group, there were available only 35 supervisors in
Group 1 and 39 supervisors'in Group 2. It was not feasible to ,

continue data collection efforts to complete these two groups, and
the data summaries for supervisors contain fewer supervisor
respondents. /

On the average, each mechanic in Group 1 marked 212 tasks on
Question 1 as performed by them. Group 2 mechanics each indicated
an average of 208 tasks rated as part of their job, at a level
of 2 or higher on Question t. Supervisors in Group.1 marked an
average of 267 tasks to be performed by their mechanics; with
2701tasks marked by the second group of supervisors on Question
2. 'These figures compare with 321 potentially relevarnt tasks of
Automotive Mechanics, after omitting 59 of the 380 listed tasks
as not being a part .of the occupation for training purposes (see
next section). Apparently, a person in any one mechanic position
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performs about 65% of the tasks that might be relevant across the
entire occupation.

In Table 1 and in Appendix D the tasks are orgarlized within
17 arbitrary duty areas, as on the original questionnaires; The
duty labels are merely a. convenience for providing some functional
structure to the entire listing of potential job tasks, intended
to provide some work context in which to interpret the task state-

,ments.

These duty labels unfortunately resulted in,some misunder:7
standing. A few-raters omitted whole duty listings4 apparently
because the duty label itself did not seem appropriate for them,
Without checking whether individual tasks within a listing might
be relevant. For instance, Duties A, B, C, D, and E all implied
supervisory and managerial' functions. Occasionally, if some
worker did not feel any supervisory duties were performed, these
sections might be skipped altogether without reading the task
statements.

Since the dUty categories were established arbitrarily in the
first place, it would be our recommendation for future question-
naires that duties not be based on functions that might be con-
strued as limited to particular types of employees in an occupa-
tional field. Another recommendation would be to move some highly
relevant tasks up near the_beginning of the task listing in Task
Inventory Questionnaires, instead of starting off with more than
100 supervisory-oriented tasks. This would give-workers a clearer
idea that the task list pertains to them, and may help prevent some
supervisors from thinking erroneously that they are to be rating
their own job as_sugervisor instead of the workers' job. Addi-
tionally, task statements should. be meaningful alone, without the
context of a duty category being needed to.clarify the task
activity.

Abbreviated Summary, of Task Relevance Data

Table 1 includes' those task questions that suggest the extent
to which each task is relevant to the job of Automotive Mechanics,
To,eliminate obviously questionable information, two editing
operations were applied to the data prior to preparing the summary..

The original task listing contained 380 task statements.
With the data from this survey, 59 tasks were identified as of
low relevance and apparently not a part of the job of Automotive
Mechanic. A task was considered irrelevant and excluded from the
data summary when less than 10% of the Automotive Mechanics indi-
cated that they performed it or less than 10% of the supervisors
indicated that Automotive MechanicS should perform the task. The
tables in Appendix C contain information about these 59 omitted
tasks, and Appendix D contains the identifying, statement for each
such task. The remaining 321 of the 380 listed tasks are presented
in the summary table.
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A second set of items, involving specific summary data, were
removed when either the distribution of responses to a question
was very scattered, or very few People responded to a question.t
These occurrences render any summary statistic very unstable.
-Because the tasks omitted were determined very conservatively,
some of vine summary items included may be sufficiently unstable
to merit further study. The specific basis for deleting a summary
item is described in the next section.

Interpretation Guide for Table 1

Table 1 contains the data summaries pertaining to varying
degrees of job relevance for 321 tasks of Automotive Mechanics.
Task numbers in Table 1 are the same as the original numbers
assigned in the Task Inventory Questionnaires.

It should be kept in mind, while examining these-task data:,

that tasks may, vary in the extent to which they are part of the
overall job of Automotive Mechanics. Some are only peripheral
work activities, more relevant, to other related occupations within'
the overall field of automotive, repair -: Their degree of relevance
or iob importance are not necessarily an index of their need for
pre-employment training.

La.

The summary data are reported through the use of percentages,
averages (means), and summary labels. Percentages are used to
report responses to Questions L, 2, and 6. Averages are used for
responses to Questions 6, 8, and 9. For Questions 8 and 9 these
averages reflect onl those answers given by individuals who
identified a task as part of the job per Questions 1 or 277
Averages for Question 6 include responses that the task is not a
part of the job (scale Level 0), with an additional summary
column to show what percentage of mechanics rated each task asat
least a "substantial" part of their job (i.e., used scale levels
4, 5, 6, or 7). Abbreviated frequency statements are used to
label summary (median) responses 6 to: Questions 3 and 4.

6Summary labels were assigned on the basis of median response
averages on the seven-point scale which was used to rate frequency
of performance. The method used'for converting median values to
summary labels is shown below:

Range of Summary Labels for
"Frequency" Scale Category Median Values Medians in the Range

Have done, but don't
normally do 1.0 - 1.5 Possible

Less than once a year 1.6 - 2.5 Seldom
,Once a year - 2.6 - 3.5 Yearly
Once a month - 4.5 Monthly
Once a week: 4.6 -'5.5 Weekly
Once a day 5.6 - 6.5 Daily
Several times each work day 6.6 - belly +
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Data reported in the first four columns of Table 1 (Questions
2, and 6) include all responses. Data reported in the last

four. columns (Question 8, 9,3, and 4) omit any item which: (a)
has been answered by fewer than 10% of the workers or supervisors
in a group, or (b) had a distribution of responses which was so
widely scattered as to make an average completely meaningless.7
An item of-task information which has.been-omitted is denoted
in the table by a dash (-) entry.

To facilitate the interpretation of Table 1, the response
scales.for Questions 3, 4, 6, 8, and 9 are repeated here to pro=--
vide the reader a quick reference while examining the data.
Number values in front of each,scale category were those assigned
for computing averages, and correspond to summary values reported
in Table 1.

A Question 3 (Workers) and 4 (Supervisors):
Performance

1
2

=

=

Have done, but don't,normaily,do.
Less than once a year.

3 = Once a year.
4 = Once a month

Li
5 = Once a week.
6 = Once a day. .

7 Several times each work;day:-.

Trequency of /

on the average,
over the last
several months

?Cutoff points for deletion of Scattered responses were
determined on the basj.s of the number of responses and the number
of intervals on the answei, scales. Questions 8 and 9,were edited
throdgh the use of cutoff points based on standard deviations.
Responses to these questions were deleted when their standard
deviations were greater than 0.85 and 0.93, respectively. These
cutoff-values were considered quite conservative., eliminating only
the most obviously unstable data:

Questions 3- and 4 were edited through the use of the quartile
deviation (half of the number of scale units over which the middle
50% of answers occur). Labels were deleted whenpthese quartile
deviations were greater than 1.75 and 1.84 for Questions 3 and 4,
respectively.

Providing the basis for these valuesmas a section in Downie and
Heath (1959, pp. 47-51) on tthe interpretAtion of standardddevia-
tions (s) and their relation to range of interval scales. Conver-
sion loquartile deviations (g) was based on the constant rela-
tionship between Q and s for normally distributed data, Q =
.6745 s.

a
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Question 6 (Workers): Extent Task Is Part of the Position

0 = Definitely not a part of my job.
1 = Under unusual circumstances may be a minor part

of my job. , .

2 = (Not defined)
3 = (Not d6fined)
4 = A sub#antial part of my job..
5 = (Not defined)
6 = (Not defined)
7 = A most significant part of my job.

Question
to Job

1.=

2 -

3 =

8 (Workers) and 9 (Supervisors): Task Importance

Low importdbce (relatively unimportant pdrt of the

job).
Moderate importance (important but not essential).
High importance (esseial part of the job that:,

decisively influences .the effectiveness of the shop

or garage opeketions).

a

..

28

4

/



T
a
b
l
e
 
1

S
u
m
m
a
r
i
e
s
 
o
f
 
T
a
s
k
 
R
e
l
e
v
a
n
c
e
 
D
a
t
a

.
R
e
l
a
t
i
v
e

H
o
W
 
O
f
t
e
n
 
T
a
s
k
s

-
P
e
r
c
e
n
t

E
x
t
e
n
t
 
t
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
-
-
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

6
 
J
o
b

f
o
r
m
s
 
T
h
e
m

4

N
,

4)
 m

.
.0

).
)

I's
 .,

.
*0

?
.0

 0
4:

0 
C

'h
W

.
U

w
/-

1
C

4

,.4
4.

) 
W

,4
4.

1
H

4 
0

C
I

Z
I
x
 
4

>
s

tr
)

E
.
c.

0
M

04
4

W
 M

 tw
C

P 
/4

0
M

 0
0 

4.
)

14
'
3

..0
V

s
4.

1
as

.)
u
)

S.
0

.
.
?
.
.
m

)4

K
C

u
q
<
 
.
0

c
o
'
 
.
;

0.

.1
.

C
P

>
.

>
.

1.
.

4
4
 
o W

.
m
s

H
0

M Z
...

.4W
1.

1

C
)

t't
r

,
.0

 .0
V

I.
)

t)
1

'
H

Z
C

C
 W

 C
IS

i
n

C
Z

."
'

0
C

 C
r

C
 1

4
7 

0 
tO

Z
 0

. '
,I

.
w
.
,
 
a

.
.
.
,
 
0

C
r 

.g
 M

t
r

Z
 W

.I
)

..4
4.

tO
..,

0)
1.

I
E

.
0 

C
O

 ..
-1

M
 C

I
M

1-
1

W
 0

W
W

r
e
.

C
3

C
:4

>
r
t
.
 
3

0
E

.
>

. 0
W

 C
r.

4
4

o
 
m

o
o
c

o
 
.
.
c

.
4

o
o

t
r
 
4

c
i
,

r
a
.
.
.
-
1

C
A

 0
C

T
 T

S 
W

 C
M

 0
M

: Z
 1

.4
M

 M
 0

'.
m
o
w
g

4
 
.
.
x

4
 
c
o
-
i

4
 
:
1
4
 
c

$
1

.
w
 
0

V
W
 
O
N

e
l

.H
0 

C
 W

>
 0

>
 . 

0
(g

t
...

1'
 8

>
 M

 .4
 W

<
 
3

<
.0

c
a

.
 
<
 
.
?
:
 
>

s+

P
T
a
s
k
s
 
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

2
%

6
6
Y
i

8
9
 
c

3
A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

4
G

.) 0

4

D
U
T
Y
 
A
:

O
R
G
A
N
I
Z
I
N
G
 
A
N
D
 
P
L
A
N
N
I
N
G

*
1
.

C
o
n
d
u
c
t
 
p
e
r
s
o
n
n
e
l
 
m
e
e
t
i
n
g
s
.

3
.

D
e
v
e
l
o
p
 
t
r
o
u
b
l
e
s
h
o
o
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s

f
o
r
 
u
s
e
 
i
n
 
l
o
c
a
t
i
n
g
 
v
e
h
i
c
l
e
 
m
a
l
f
u
h
c
-

t
i
o
n
s
.

4
.

D
e
v
e
l
o
p
 
p
l
a
n
s
 
f
o
r
 
p
e
r
f
o
r
m
i
n
g

m
a
i
n
t
e
n
a
n
c
e
.

a

E
s
t
a
b
l
i
s
h
 
e
q
u
i
p
m
e
n
t
 
o
r
 
s
p
e
c
i
a
l
 
t
o
o
L

r
e
q
u
i
r
e
m
e
n
t
s
.

\
\
,

7
.

E
s
t
a
b
l
i
s
h
 
s
h
o
p
 
i
n
s
p
e
c
t
i
o
n
 
s
y
s
t
e
m
.

1
9
 
,
!
-
E
a
t
a
b
l
i
s
h
 
m
e
t
h
o
d
s
 
t
o
 
i
m
p
r
o
v
e
 
m
a
i
n
t
e
-

n
a
n
c
e
 
p
r
o
c
e
d
u
r
e
s
.

%

1
2

"
2
2

.
2

3
3

6
8

1
.
8
,

2
0

5
1

1
.
1

2
5

4
9

1
.
2

1
0

.
2
7

.
6

2
0

3
6

1
.
2

1
1
.

E
s
t
a
b
l
i
s
h
 
o
p
e
r
a
t
i
o
n
a
l
 
p
r
o
c
e
d
u
r
e
s
.

'
1
0

2
3

.
.
9

0
2
.
1

-
2
.
3

Y
e
a
r
l
y

M
o
n
t
h
l
y

2
7

2
.
5
.

2
.
8

W
e
e
k
l
y

M
o
n
t
h
l
y

1
9

'
2
.
5

2
.
6

1
9

1
:
4

2
.
4

Y
e
a
r
l
y

Y
e
a
r
l
y

5
2
.
3

W
e
e
k
l
y

W
e
e
k
l
y

`
1
7

2
.
5

2
.
3

M
o
n
t
h
l
y

M
o
n
t
h
l
y

-
1
0

-
I
 
2
.
4
.

W
e
e
k
l
y



.

,
,
,
,

1
-
$

1
3
.

E
s
t
a
b
l
i
s
h
 
s
t
o
c
k
 
l
e
v
e
l
 
o
f
 
s
u
p
p
l
i
e
s
.

1
4
,

I
n
S
p
e
c
t
 
v
e
h
i
c
l
e
s
 
f
o
r
 
c
o
m
p
l
i
a
n
c
e
s

w
i
t
h
 
l
o
c
a
l
'
l
a
w
s
.

i
t

r
a
r
t
i
c
i
p
a
t
e
 
i
n
 
p
e
r
s
o
n
n
e
l
 
b
e
e
t
i
n
g
s
.

'
P
l
a
n
 
e
m
e
r
g
e
n
c
y
b
p
'
\
 
r
o
c
e
d
u
r
e
s
 
f
o
r
 
u
s
e

d
u
r
i
n
g
 
u
n
u
s
u
a
l
 
m
a
i
n
t
e
n
a
n
c
e
 
l
o
a
d
s
.

1
8
.

P
l
a
i
l
 
s
h
o
p
 
s
a
f
e
t
y
 
p
r
o
g
r
a
m
s
.

2
2
.

S
c
h
e
d
u
l
e
 
a
p
p
o
i
n
t
m
e
n
t
s
.

b
U
T
Y
 
B
:

S
U
P
E
R
V
I
S
I
N
G

2
7
.

C
o
m
p
l
e
t
e
 
w
o
r
k
 
o
r
d
e
r
 
f
o
r
m
.

2
8
.

C
o
n
d
u
c
t
 
s
a
f
e
t
y
 
b
r
i
e
f
i
n
g
s
.

2
9
.

C
o
n
t
r
o
l
 
f
l
o
w
 
o
f
 
w
o
r
k
.

3
2
.

E
v
a
l
u
a
t
e
 
v
e
h
i
c
l
e
 
m
a
i
n
t
e
n
a
n
c
e
 
f
o
r

c
o
m
p
l
i
a
n
c
e
 
w
i
t
h
 
w
a
r
r
a
n
t
y
p
o
l
i
c
i
e
s
.

3
3
.

K
e
e
p
 
m
a
n
u
a
l
s
 
a
n
d
 
s
p

i
a
l
 
b
u
l
l
e
t
i
n
s

u
p
 
t
o
 
d
a
t
e
.

4
0
.

O
r
i
e
n
t
 
n
e
w
l
y
 
h
i
e
d

r
s
o
n
n
e
l
,

4
1
,
.

P
r
e
p
a
r
e
 
r
e
q
u
e
s
t
s
 
f
o
r
 
s
h
o
p
 
m
a
i
n
t
e
-

n
a
n
c
e
.

4
2
.

P
r
e
p
a
r
e
 
r
e
q
u
i
s
i
t
i
o
n
s
 
f
o
r
 
e
q
u
i
p
m
e
n
t
.

4
3
.

R
e
s
o
l
v
e
 
p
e
r
s
o
n
n
e
l
 
p
r
o
b
l
e
m
s
.

4
4
.

R
e
s
o
l
v
e
 
t
e
c
h
n
i
c
a
l
 
p
r
o
b
l
e
m
s
.

.

4
6
.
 
'
S
c
h
e
d
u
l
e
-
 
w
o
r
k
 
a
s
s
i
g
n
m
e
n
t
s
.

1
3 5
3

4
3 1
2

1
7

1
2
,

3
0

1
2

1
2

1
3

1
8

2
7

1
3

-
1
7

1
0

,
3
0

1
2

3
0

7
2

6
6

,
2
7

3
9

3
5

5
4
'

, 2
4

4
5 3
8

4
6 6
0

4
5 2
3

4
6

6
2

.

4
0

' .
-
-

.
5

'
3
.
5

2
.
2 ,
5

.
7

.
6

1
.
0 .
3

.
6

1
:
1

1
.
5

1
.
1 .
7

.
8

-
-
.
4

2
.
2

,
 
5
8

3
2

.
7 5
'

7

-
9 3 3

1
5

2
0

-
1
2

. 8 7 2
 
,
-

3
2

.
4
.
.
.
T
*
'

' .

2
.
5

2
.
6

2
.
2

2
.
1
,

2
.
7

2
.
7

2
.
4 "

-
2
.

,
3
.
0

2
.
6

2
.
6

2
.
3

.

2
.
3

2
-
.
0

-

2
.
6

2
.
5

v

i

2
.
2

. 2
.
9

2
.
5

2
.
1

2
.
6
'

2
.
0
.

2
.
7

2
:
3

2
.
4

2
.
3

2
.
6

2
.
3
g

2
.
1

1
.
8

1
.
7

2
.
8

2
.
3

.

'
'

W
e
e
k
l
y

.
.
'

\
.

M
e
l
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

_

D
a
i
l
y
4
.

D
a
i
l
y
,
+

M
o
n
t
h
l
y

-

M
o
n
t
h
l
y

M
o
n
t
h
l
y

Y
e
a
r
l
y

S
e
l
d
o
m

Y
e
a
r
l
y

.
4
*

.
.

G

W
e
e
k
l
yy'

M
o
n
t
h
l
y

W
e
e
k
l
y .

D
a
i
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

D
a
i
l
y
 
+

.
D
a
i
l
y
 
+

M
o
n
t
h
l
y

D
a
i
l
y
 
+

D
a
i
l
y
 
+

'
W
e
e
k
l
y

,
-

. M
o
n
t
h
l
y

W
e
e
k
l
y

W
e
e
k
l
y
'

D
a
i
l
y

D
a
i
l
y
 
+

1



t
i

T
ab

le
 1

, -
 C

on
tin

ue
d

et
,

. I
.

,
k
e
i
a
t
i
v
q

'
E
A
.
/
O
f
t
e
n
 
T
a
s
k
s

2
P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
e
t
a
n
c
e

.
-
-
-
-
-
-
-
j
A
r
e
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
r

W
o
r
k
e
r
 
W
h
o
 
P
e
r
1
(

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
c
T
-
6
"

f
o
r
m
s
 
T
h
e
M

N
f
-
i

0 m
 
.
0
.
1
r
 
.
0

,
.
1
4
0

,
0
 
Z
 
1
-
7

$
.
4

.
C
r

H
 
M

0
g
,

0
 
>
4

3
,
.
.
i

.
0
 
0
 
,
i

>
,

> .
04

00
M =

C
 
.
0 H

.
0

$
.
40

>
4
 
M

0
0

M
2
1
 
*
d

0 
A

l.
m
 
m
 
u
-
,

.
,
T

0
 
>

0
1
 
0

0
M

0
 
5
4

0
 
0

0
 
-
0

0
0

>
 
>
,

0
 
M

i
<

0
 
M

4
 
.
0

4
2
,
4
0

4
.
4
 
.
0
.
4

H j
)

0 g
g0

$
.
4

0
?

0
.
x

0
 
0

.
.
.

O
 
r

g
S

i2
 
8

=
 
0
 
0

C
A

.
i

*
.
r
i
 
C

.
-
,
 
0

0
.
 
.
g
 
M

0
'
 
C

5
-
4

O
)t

1 
,H

0 
ti2

.,-
I

4.
2,

,..
4

4.
) 

m
 4

.)
g
8

(
2

"
$
,
 
0

a
o
,
 
2

t
,
c
)
,

0
8
,
 
.
.
-
(
a
2
:
,
.
.
.
,
;
-

z
-
,
:
i
 
;

4
"
)

$
.
4

V
I

4
.
4
4
4
 
0

0
.0

 im
. o

,
01

 7
3

In
 S

e3
c0

01
co

 0
8

m
 
0

(
0
,
0

3
.
4

4
.
1

0
,
.
.
.
,

.
.
.
.
.
,

7.
4 

4
0

-
q
.
.
1

0
 
g

0
 
0

W
0

>
 
>
,
 
g

a
 
.
0
 
a
u

g
 
'
r
i

1-
44

")
4>

 g
o>

, c
no

T
a
s
k
s
 
o
f

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

O

(
A
)

4
9
.

S
u
p
e
r
v
i
s
e
a
A
n
e
r
a
l
 
m
e
c
h
a
n
i
c
s
.

T
I
Q
 
Q
u
e
s
t
i
o
n
:

1
%

2
%

.

A
-
-
,

D
U
T
Y
 
C
:

E
V
A
L
U
A
T
I
N
G
 
A
N
D
 
I
N
S
P
E
C
T
I
N
G

1
5

4
2

6
%

'
8

f

9
3

5
2
.
2

f

2
.
5

D
a
i
l
y

4
.
5

7
7

2
.
7

2
.
9

D
a
i
l
y
 
+

1
.
9

3
0

2
.
7

2
.
3

W
e
e
k
l
y

.
-

.

2
.
8

4
3

2
.
5

2
.
5

D
a
i
l
y
 
+

1
:
4

1
5

.
2
.
8

.

2
.
6

D
a
i
l
e
y
 
+

.
1
.
5

1
7

.
2
.
3

2
.
6

D
a
i
l
y

.
.
7

7
2
.
4c

)
.

:
 
2
.
3

.
4
-
1
.

.
1
0

2
:
4

2
.
3

D
a
i
l
y

.
,

.

5
2
.

A
n
a
l
y
z
e
 
c
a
u
s
e
s
 
o
f
 
V
e
h
i
c
l
e
 
f
a
i
l
u
r
e
s
.

7
7

8

\
,

5
3
.

A
n
a
l
y
z
e
 
m
a
i
n
t
e
n
a
n
c
e
 
r
e
p
o
r
t
p
 
o
n

,

v
e
h
i
c
l
e
s
.

,
2
5

4
2

5
4
.

C
o
n
d
u
c
t
 
s
p
o
t
 
c
h
e
c
k
s
 
o
n
 
m
a
l
f
u
n
c
t
i
o
n
s
.

5
5

5
5

5
6
;

D
i
r
e
c
t
 
q
u
a
l
i
t
y
_
 
c
h
e
c
k
s
 
o
f
 
v
e
h
i
c
l
e
s

a
f
t
e
r
 
,
m
a
i
n
t
e
n
a
n
c
e
.

,
5
7
.
.
 
E
s
t
i
m
a
t
e
 
c
o
s
t
 
o
f
 
v
e
h
i
c
l
e
 
r
e
p
a
i
r
s
.

6
0
.

E
v
a
l
u
a
t
e
 
s
u
g
g
e
s
t
i
o
n
s
.

§
3
.

I
n
s
p
e
c
t
 
m
a
i
n
t
e
n
a
n
c
e
 
p
r
o
c
e
d
u
r
e
s
.

1
3

4
0

3
0

4
6

"

4
3

5
1

1
3

4
5

4

D
a
i
l
y
 
+

D
a
i
l
y
 
+

,
D
a
i
l
y
 
+

D
a
i
l
y

D
a
i
l
y
 
+

D
a
i
l
y
 
+

D
a
i
l
y

W
e
e
k
l
y



6
4
.

I
n
s
p
e
c
t
 
v
e
h
i
c
l
e
s
 
s
o
l
d
 
b
 
o
r
g
a
n
i
z
a
-

t
i
o
n
.

4
0

6
5
.

I
n
s
p
e
c
t
 
v
e
h
i
c
l
e
s
 
r
e
c
e
i
v
e

b
y
 
o
r
g
a
n
-

i
z
a
t
i
c
n
.

3
2

.
.

6
6
.

I
n
s
p
e
c
t
 
v
e
h
i
c
l
e
s
 
a
n
d
 
a
p
p
i
 
,
M
a
t
e
t
i
a
l
s

f
o
r
 
c
o
r
r
o
s
i
o
n
 
a
n
d
 
r
u
s
t
 
c
o
 
t
r
o
l
.

3
5
:

y
,

.

6
7
.

I
n
s
p
e
c
t
 
a
n
d
 
t
e
s
t
 
w
i
n
d
s
h
i
e
l
 
r
-
w
i
p
e
r
,

m
o
t
o
r
s
,
 
b
l
a
d
e
s
 
a
n
d
 
a
r
m
s
,
.

,
8
2

6
8
.

I
n
s
p
e
c
t
 
t
i
r
e
s
 
a
n
d
 
w
h
e
e
l
s
.

8
2

.
6
9
.

I
n
s
p
e
c
t
 
v
e
h
i
c
l
e
s
 
f
o
r
 
m
i
r
r
o
r
s

6
0

7
1
,

P
r
e
p
a
r
e
 
'
 
i
n
s
p
e
c
t
i
o
n
 
r
e
p
o
r
t
s
.
.

2
b

'
-

-
7
2
,

P
e
r
f
o
r
m
 
i
n
s
p
e
c
t
i
o
n
 
o
f
 
v
e
h
i
c
l
e

c
.
.
.
.
)

t
.
.
)

'
c
o
n
d
i
t
i
o
n
s
.

'
6
8

D
U
T
Y
 
D
:

T
R
A
I
N
I
N
G

7
4
.

B
r
i
e
f
 
p
e
r
s
o
n
n
e
l
 
o
n
 
c
h
a
n
g
e
s
 
i
s

M
e
t
h
o
d
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
.

1
8

7
5
.

C
o
u
n
s
e
l
 
i
n
d
i
v
i
d
u
a
l
s
 
o
n
 
c
h
a
n
g
e
s
 
i
n

m
e
t
h
o
d
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s
.

1
2

7
8
.

D
e
m
o
n
s
t
r
a
t
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
e
q
u
i
p
m
e
n
t
.

4
0

D
U
T
Y
 
E
:

P
E
R
F
O
R
M
I
N
G
 
M
A
I
N
T
E
N
A
N
C
E
 
C
O
N
T
R
O
L

F
U
N
C
T
I
O
N
S

9
0
.

A
n
n
o
t
a
t
e
 
a
n
d
 
p
r
o
c
e
s
s
 
r
e
c
o
r
d
s
 
q
n

v
e
h
i
c
l
e
s
 
b
e
i
n
g
 
s
e
r
v
i
c
e
d
 
a
n
d
 
r
e
t
p
i
r
e
d
.
1
8

a

5
8

2
.
5

4
0

2
.
4

2
.
5

W
e
e
k
l
y

D
a
i
l
y

5
3
V

2
.
0

2
7

2
.
5

2
.
5

W
e
e
k
l
y

W
e
e
k
l
y

3
4

1
.
2

1
3

2
.
0

1
.
6

W
e
e
k
l
y

M
o
n
t
h
l
y

8
4

4
.
4

7
3

2
.
3

2
.
5

W
e
k
l
y
.

,
D
a
i
l
y

7
3

2
.
4

2
.
5

D
a
i
l
y
 
+

8
5

4
.
3

D
a
i
l
y

7
6

3
.
4

5
5

2
.
1

2
.
1

D
a
i
l
y

D
a
i
l
y

/

4
5
 
.

1
,
7

2
0

,
2
.
3

2
,
6

M
o
n
t
h
l
y

D
a
i
l
y

,

7
8

4
.
3

.
7
7

,
 
2
.
6

2
.
7

D
a
i
l
y

.
,

D
a
i
l
y
 
+

,

3
6

.
8
,

3
2
.
1

2
.
2

M
o
n
t
h
l
y

W
e
e
k
l
y

.

3
4
:

.
§

T
2
.
3

2
.
3

.
W
e
e
k
l
y

6
0

2
7
1

2
5

2
.
1
 
'

2
.
2

M
o
n
t
h
l
y

M
o
n
t
h
l
y

!
.

3
9
.

T
r
a
i
n
 
i
n
d
i
v
i
d
u
a
l
s
 
o
n
t
h
A
o
b
.

3
3

5
3

.
.
7

.
0
 
1
8

2
.
1

2
.
4

Y
e
a
r
l
y

W
e
e
k
l
y
,

1
.

.

!

1
.
1

4
6

1
2

2
.
8

2
.
3



t
o

T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

P
e
r
c
e
n
t

W
h
o
 
N
o
w

D
o
 
E
a
c
h

'
E
x
t
e
n
t
 
T
a
s
k
s

A
r
e
 
P
a
r
t
 
o
f

T
h
e
 
J
o
b

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

t
o
 
.
.
l
o
b

f
o
r
m
s
 
T
h
e
m

4
>

,
>

,
r 

.r
a"

4j
0

U
0

I

a
,
H

C
r,

 0
) 

0C
0 

$ 
4

).
1.

)4
C

0 
0 

CC
r,

14

C
 C

r,
C

W
 
A

0
 
0
 
N

C
4 

.4
,4

c
-4

 O
w

W
 .1

4
C

O
W

 M
 $

4
2.

1
...

4
4.

,
C

O
 4

.0
C

.?
34

E
.,

0 
14

 .,
-)

g 
2

r'
''' 

H
, 0

,
m

c4
4.

:-
.:

0
4.

...
 0

.
, 0

,
.0

ca
C

o 
oo

c
o 

-
o

o
ts

$4
ch

 o
...

.4
tn

 0
01

1 
W

 =
M
 
0

M
 
0
 
W

M
 
M
 
M

M
 
0
 
W
 
0

W
 
.
5
4

W
 
Z

W
 
W
 
0
 
a
l

O
 
W
 
O
W

0
.
.
.
1

0
 
Z
 
N

>
 
0

>
 
>
"
,
 
0

>
 
>
N
0

>
 
M
'
P
f
 
.
6
.
1

<
 
:
-
.
%
.
1

<
.
s
a
 
o

.:t
.c

1
W

<
>
 
H

T
a
s
k
s
 
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

1
%
'

.
2
%

6
6
%

a

9
1
.

C
o
m
p
l
e
t
e
 
f
o
r
m
s
 
w
h
e
n
 
s
e
r
v
i
c
i
n
g

v
e
h
i
c
l
e
s
.

0
5
2

6
2
.
4

3
2

2
.
5

9
2
.

C
o
m
p
l
e
t
e
 
l
a
b
o
r

e
t
i
m

c
a
r
d
s
.

1
8

4 4
3

'
1
.
8

2
0

2
.
3

I

.
I

.

"
9
3
.

'
C
o
m
p
l
e
t
e
 
r
e
q
u
e
s
t
s
 
f
o
r
 
p
r
o
c
u
r
e
m
e
n
t

L

o
f
 
p
a
r
t
s
.

2
7

1

5
1
'

1
.
9

2
5

2
.
3

9
6
.

D
e
t
e
r
m
i
n
e
 
a
c
t
u
a
l
c
o
s
t
o
f
 
v
e
h
i
c
l
e

r
e
p
a
i
r
s
.

2
3

'

3
2

1
.
2

1
5

2
.
7
-

9
7
.

E
n
t
e
r
 
w
o
r
k
 
p
e
r
f
o
r
m
e
d
 
o
n
 
w
o
r
k
 
o
r
d
e
r
s
.

o
r
d
e
r
s
. .
.

6
2
'

7
0

,
,
,
,
3
.
0

4
5

2
.
7

1
0
0
.

I
n
i
t
i
a
t
e
 
a
n
d
 
c
o
m
p
l
e
t
e
 
w
o
r
k
 
o
r
d
e
r
s
.

3
3

5
0

1
.
5

1
9
,

2
.
8

1
0
1
.

I
n
i
t
i
a
t
e
 
r
e
q
u
e
s
t
 
f
o
r
 
p
a
r
t
s
,

5
8

6
8

3
.
2

5
1

2
,
4

1
0
2
.

I
n
s
p
e
c
t

.

l
u
b
r
i
c
a
t
i
o
n
 
a
n
d

s
e
r
v
i
c
e
'

g
u
i
d
e
.

r
3
0

5
0

'
'
1
.
7

2
5

2
,
2

9
3

4

2
.
6

D
a
i
l
y
 
+

D
a
i
l
y
 
+

2
:
1

D
a
i
l
y

D
a
i
l
y

2
:
1

D
a
i
l
y
 
+

D
a
i
l
y

.
.
.
.
-
-
-
-
-
-
-
-
-

2
.
8

D
a
i
l
y

D
a
i
l
y
 
+

2
.
8

-
.

6
a
i
l
y
 
+

D
a
i
l
y
 
+

2
.
6

D
a
i
l
y
 
+

D
a
i
l
y
 
+

2
.
3

D
a
i
l
y
 
+

D
a
i
l
y

v
1
'
1
4

.

2
.
5

M
o
n
t
h
l
y

D
a
i
l
y
 
+



1

C
v
.
)P

1
0
6
.

M
a
i
n
t
a
i
n
 
v
e
h
i
c
l
e
 
w
a
r
r
a
n
t
y
 
r
e
c
o
r
d
s
.

1
0
7
.
1

M
o
n
i
t
o
r
 
w
o
r
k
l
o
a
d
 
a
n
d
 
d
o
w
n
t
i
m
e
 
o
f

v
e
h
i
c
l
e
s
 
i
n
 
s
h
o
p
 
f
o
r
 
r
e
p
a
i
r
s
.

1
0
8
.

P
l
a
n
,
 
s
c
h
e
d
u
l
e
,
 
a
n
d
 
c
o
n
t
r
o
l
 
m
a
i
n
t
e
-

n
a
n
c
e
 
o
f
 
v
e
h
i
c
l
b
s
:

,
)

,

1
1
0
.

P
r
e
p
a
r
e
 
t
e
p
o
r
t
s
 
o
f
 
v
e
h
i
c
l
e
 
d
e
f
e
c
t
s
.

1
1
6
.

V
e
r
i
f
y
 
a
n
d
 
c
o
m
p
l
e
t
e
 
o
p
e
r
a
t
o
r
'
s

i
n
s
p
e
c
t
i
o
n
 
g
u
i
d
e
 
a
n
d
 
t
r
o
u
b
l
e
 
r
e
p
o
r
t
.

D
U
T
Y
 
F
:

P
E
R
F
O
R
M
I
N
G
 
E
N
G
I
N
E
 
O
V
E
R
H
A
U
L

d
'
A
C
T
I
V
I
T
I
E
S

1
1
7
.

A
d
j
u
s
t
 
v
a
l
v
e
s
.

1
1
8
.

C
l
e
a
n
 
e
n
g
i
n
e
s
.

1
1
9
.

C
l
b
a
n
 
e
n
g
i
n
e
 
p
a
r
t
s
 
a
n
d
 
c
h
e
c
k
 
o
r

c
o
n
d
i
t
i
o
n
.

'
)

1
2
0
.

D
i
a
g
n
o
s
e
 
v
a
l
v
e
 
t
r
a
i
n
 
a
n
d
 
h
e
a
d

m
a
l
f
u
n
c
t
i
o
n
s
.

1
2
1
.

D
i
s
a
s
s
e
m
b
l
e
 
e
n
g
i
n
e
s
.

,
,

1
2
2
.

F
i
t
 
p
i
s
t
o
n
 
p
i
n
s
.

1
2
3
.

G
r
i
n
d
 
v
a
l
v
e
s
.

1
2
4
.

I
n
s
p
e
c
t
 
a
n
d
 
c
o
r
r
e
c
t
 
b
e
a
r
i
n
g
 
f
i
t
.

1
2
5
4

I
n
s
p
e
c
t
 
e
x
h
a
u
s
t
 
s
y
s
t
e
m
s
.

1
2
6
.
'
 
I
n
s
p
e
c
t
 
h
e
a
d
 
f
o
w
a
r
p
.

.
\
-

1
2
7
.

I
n
s
p
e
c
t
 
o
r
 
r
e
p
l
a
c
e
 
e
x
h
a
u
s
t
 
m
a
n
i
-

f
o
l
d
.
 
4

4

1
0

1
0

1
2

1
8

1
0
.

'
9
2

7
5 8
5

8
8

8
7

5
8

7
6

7
3

8
8

7
i 8
7

2
7 ,

3
2

2
7

3
9

1
6

1
0
0

9
2 9
9

9
,
6 9
6

7
7

9
3

9
3

1
0
0
 
.

8
9

2

.

.

9
9

.

.
3 .
4

.
7

2
.
1

1
.
3

4
.
3

3
.
3

4
.
'
7

4
.
5

4
.
2

2
.
9

3
.
9

3
.
8

5
.
,
0

3
.
8

4
.
4

'
'

3 3 -
-
,

7
.

2
9

1
4

6
6

.
.
.

5
0

8
0

. 6
8

6
7

4
4

5
6 5
8

8
6 5
3

.

7
1

1

2
.
7

'
'
2
.
9

2
.
9

2
.
6

1
.
7
'

2
.
5

2
.
5

2
.
4

2
.
6

2
.
5

2
'
.
7

2
.
3

2
.
5

2
.
2

a
,

2
.
0

2
.
3

2
.
1

1 2
.
8

2
.
0

2
.
9

2
.
9

2
.
6

.
.

2
.
7

3
.
0

2
.
8

2
.
7

2
.
9

'
.

.
- 2
.
6

0

Y
e
a
r
l
y

D
a
i
l
y

D
a
i
l
y

,

.
a
i
l
y

t
i

W
e
e
k
l
y

M
o
n
t
h
l
y

W
e
e
k
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

Z
W
e
e
k
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

'
D
a
i
l
y

D
a
i
l
y
.

D
a
i
l
y

D
a
i
l
y
 
+

D
a
i
l
y

W
e
e
k
l
y

W
e
e
k
l
y

D
a
i
l
y

W
e
e
k
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

D
a
i
l
y

M
o
n
t
h
l
y

,
W
e
e
k
l
y



T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

H
e
l
a
t
i
v
c

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
g

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
'
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-
,

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

" 
>

1

4-
1.

. J
1

u
U

I
V

 C
C

 W
 M

M
 0

 W
M

 0
4'

,1
04

 ..
11

 0
M

 0
 W

)4
 0

w
m

- 
--

--
c4

6-
--

-
A
l
_
P

T
a
s
k
s
 
o
f

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

T
I
Q
 
Q
u
e
s
t
i
o
n
:

1%

1
2
8
.

I
n
s
p
e
c
t
 
c
r
a
n
k
s
h
a
f
t
 
a
n
d
 
c
o
n
n
e
c
t
i
n
g

r
o
d
 
a
s
s
e
m
b
l
y
 
u
s
i
n
g
 
m
i
c
r
o
m
e
t
e
r
s
 
a
n
d

o
t
h
e
r
 
e
q
u
i
p
m
e
n
t
.

1
2
9
.

M
a
c
h
i
n
e
 
v
a
l
v
e
 
g
u
i
d
e
s
 
f
o
r
 
s
p
e
c
i
a
l

s
e
a
l
s
.

1
3
0
.

P
e
r
f
o
r
m
 
c
y
l
i
n
d
e
r
 
b
a
l
a
n
c
e
 
t
e
s
t
.

1
3
1
.

P
e
r
f
o
r
m
 
c
y
l
i
n
d
e
r
 
l
e
a
k
a
g
e
 
t
e
s
t
.

1
3
2
.

P
e
r
f
o
r
m
-
o
p
e
r
a
t
i
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
s
 
o
f

p
o
s
i
t
i
v
e
 
c
r
a
n
k
c
a
s
e
 
v
e
n
t
i
l
a
t
i
o
n

s
y
s
t
e
m
s
.

1
3
3
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
s
 
o
f

e
n
g
i
n
e
 
l
u
b
r
i
c
a
t
i
o
n
 
s
y
s
t
e
m
s
.

1
3
4
.

R
e
b
u
i
l
l
d
 
c
a
m
f
o
l
l
o
w
e
r
s
.

7
3

3
5

7
8
.

8
0

9
0

6
7

1
8

2
%

6
6
%

6 
-,

9

8
9

3
,
6

5
5

2
,
5

2
,
9

5
5

1
,
8

2
1

2
.
2

2
.
6

7
8

3
.
5

5
3

2
.
5

2
.
8

8
8

4
5
6

2
.
5

2
.
8

9
7
.

4
.
4

7
0

2
.
3

2
.
7
,

.

9
3

3
.
8

5
8

2
.
4

2
.
8

'

3
0

.
9

1
2

2
.
3

2
.
1

rt
iI

T
ra

I-
1

til
(1

)
1

4:
 4

17
1

C e4 0 
'

0
1

:

tt C
.) 4>

C
))

.4
4,

-)
 0

C
 u

)
3 

>
(0

 .,
-4

00 H44

3
4

N
N
'
M
o
n
t
h
l
y

M
o
n
t
h
l
y

Y
e
a
r
l
y
'
 
N
e
a
r
l
y

W
e
e
k
r
y

W
e
e
k
l
y
,

M
o
n
t
h
l
y

W
e
e
k
l
y

D
a
i
l
y

D
a
i
l
y

W
e
e
k
l
y

W
e
e
k
l
y

M
o
n
t
h
l
y

Y
e
a
r
l
y



1
3
5
.

R
e
b
u
i
l
d
 
r
o
c
k
e
r
 
b
o
x
e
s
.

2
2

'
'
3
8

1
.
4

1
3
6
.

R
e
m
o
v
e
 
e
n
g
i
n
e
s
 
f
r
o
m
 
v
e
h
i
c
l
e
s
.

8
2

9
7

4
.
3

1
3
7
.

R
e
p
a
i
r
 
o
i
l
 
p
u
m
p
s
.

i
6
3

7
7

2
.
8

1
3
8
.

R
e
p
l
a
c
e
 
c
o
n
n
e
c
t
i
n
g
 
r
o
d
s
 
a
n
d
 
b
e
a
r
-

i
n
g
s
.

7
8

9
3

\

3
.
8

1
3
9
.

R
e
p
l
a
c
e
 
c
r
a
n
k
s
h
a
f
t
n
d
 
b
e
a
r
i
n
g
s
.

7
7

9
3

3
.
8

1
4
0
.

R
e
p
l
a
c
e
 
e
n
g
i
n
e
 
m
o
u
n
t
s
.

9
0

9
9

4
.
.
5

1
4
1
.

R
e
p
l
a
c
e
 
f
l
y
w
h
e
e
l
.

8
2

9
6

4
.
0

1
4
2
.

R
e
p
l
a
c
e
 
f
l
y
w
h
e
e
l
 
r
i
n
g
 
g
e
a
r
s
.

7
3

8
4

2
.
7

1
4
3
.

R
e
p
l
a
c
e
 
g
a
s
k
e
t
s
 
a
n
d
 
s
e
a
l
s
;

8
8

1
0
0
,

5
.
0

C
O

--
.1

1
4
4
.

R
e
p
l
a
c
e
 
h
e
a
d
 
g
a
s
k
e
t
s
.

8
5

9
5

4
.
2

1
4
5
.

R
e
p
l
a
c
e
 
m
u
f
f
l
e
r
.

8
7

1
0
0

4
.
7

1
4
6
.

R
e
p
l
a
c
e
 
o
i
l
 
p
u
m
p
s
.
.

8
2

9
3

4
.
2

1
4
7
.
 
,
R
e
p
l
a
c
e
 
p
a
n
 
a
n
d
 
v
a
l
v
e
 
c
o
v
e
r
s
.

-
,

8
5

.
 
9
6

4
.
4

1
4
8
.

R
e
p
l
a
c
e
 
p
i
s
t
o
n
s
.

7
7

9
3

3
.
8

1
4
9
.

R
e
p
l
a
c
e
 
r
i
n
g
s
 
o
n
 
p
i
s
t
o
n
s
.

7
5

9
0

4
.
0

_
.
.
.
.

1
5
0
.

R
e
p
l
a
c
e
 
t
a
i
l
 
p
i
p
e
 
a
'
s
s
e
m
b
l
i
e
6
.

8
7

1
0
0

4
.
6

1
5
1
.

R
e
p
l
a
c
e
 
t
i
m
i
n
g
 
g
e
a
r
s
 
a
n
d
 
c
h
a
i
n
s
.

8
2

9
5
'

4
.
1

1
5
2
.

R
e
p
l
a
c
e
 
v
a
l
v
e
s
.

7
8

9
3

3
.
8

1
5
3
.

R
e
p
l
a
c
e
 
v
a
l
v
e
 
g
u
i
d
e
s
.

5
5

6
6

2
.
4
,

1
5
4
.

R
e
p
l
a
c
e
 
v
a
l
v
e
 
s
e
a
t
s
.

3
8

4
6

1
.
4

1
,

ft(

1
8

7
3
"

3
8

6
2

1
5
8

7
5

6
2

4
2

8
5

6
8
'

8
0

6
5

6
8

5
8 6
3

7
8

6
0

5
7 3
3

1
3

2
.
3

2
.
1

2
.
4

2
.
3

Y
e
a
r
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
3

2
.
3

Y
e
a
r
l
y

M
o
n
t
h
l
y

.

'
2
.
7

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
7

,
2
.
8

M
o
n
t
h
l
y

, M
o
n
t
h
l
y

2
.
2

2
.
3

M
o
n
t
h
l
y

M
o
n
t
h
l
y

/
,
'

2
.
3

2
.
5

Y
e
a
r
l
y

M
o
n
t
h
l
y

2
.
4

2
.
6

Y
e
a
r
l
y

Y
e
a
r
l
y
'

2
.
6

2
.
8

W
e
e
k
l
y

D
a
i
l
y

2
.
6

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

.
2

2
.
5

W
e
e
k
l
y
.

D
a
i
l
y
 
.

2
.
5

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
:
2

2
.
4

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
6

2
.
8

Y
e
a
r
l
y

Y
e
a
r
l
y

2
.
7

2
,
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
1

2
.
3

W
e
e
k
l
y

D
a
i
l
y

2
.
6

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y
,

2
.
6 s
,
.
.

2
.
9

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
4

2
.
6

Y
e
a
r
l
y
.

M
o
n
t
h
l
y

2
.
7

.
2
.
5

S
e
l
d
o
m

Y
e
a
r
l
y



T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
c
k
s

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

.
t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

r4
 -

t.)
its

0 
,1

 A
>

1
4-

)
ti)

0
A

 H
C

 J
7

M
H

 it
s

M
C

i,
c.

.)
)4

C
 M

.)
)

4.
)

m
.,-

)
,-

) 
c

>
. )

4
0 

0)
0 

.0
g

ri 8
A

 8
0

r4
$4

>
, U

)
E

.-
.

R
S

27
 ,.

.1
0 

X
tf

l 0
44

0 
C

A
o

%
)4

).
1

> )4
N

 0
 0

0 
.0

O
+ M

 0
'

-t
 0

S-
i

.=
V

)
.4

.)
34

X
C

A
C

24
0

al
al

S
4

0
$4

A
0 

0 
)

<>
A>

,
0 

A
ic

lI
> <

0
V

do
0.

1
.

>
,

>
.

C
C

 1
C

 )
4

C
c%

0)
 0

0
)4

A
C

0 
0 

5
)4

C
I

0
C

.)
cf

)
0 

0,
"C

r% .-
4

.,1
0

0'
 X

 a
l

01
 0

).
4

4)
cr

,
.0

11
1

$4
E

-I
0 

In
 ,1

to
ri 

4-
4

3.
4

A
0

34
V

)

X
 >

.
C

u
:.,

":
C

s.
>

,
$4

01
O

 0
 C

0
C

o

i
en

 C
24

"r
i

C
P

C
.)

C
P 

'0
01

 C

1.
4

V
I 

.e
r

. 3
4

C
u 

C
34

4-
1

0 
0

0
0)

0
.,)

0 
C

0)
>

 >
4 

0
>

 >
4 

Q
>

11
3

<
 A

 A
<

 A
A

<
>

 H
4.

,

T
a
s
k
s
 
o
f

T
I
Q
'
Q
u
e
s
t
i
o
n
:

'
A
u
t
o
M
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

1
%

2
%

6
6
%

8
9

3
4

0.
)

o
a

W
=
)
-

1
5
5
.

C
.
)

1
5
6
.

1
5
7
.

1
5
8
.
.

1
5
9
.

1
6
0
.

1
6
1
.

R
e
p
a
i
r
 
o
r
 
s
e
r
v
i
c
e
 
c
r
a
n
k
c
a
s
e

v
e
n
t
i
l
a
t
i
o
n
 
s
y
s
t
e
m
s
.

R
e
p
l
a
c
e
 
v
a
l
v
e
 
l
i
f
t
e
r
s
.

R
e
s
u
r
f
a
c
e
 
v
a
l
v
e
 
s
e
a
t
s
.

R
e
p
l
a
c
e
 
c
a
m
s
h
a
f
t
.

R
e
p
l
a
c
e
 
c
a
m
s
h
a
f
t
 
b
e
a
r
i
n
g
s
.

#

R
u
n
,
.
 
c
o
m
p
r
e
s
s
i
o
n
 
t
e
s
t
.

,
,
,
.
.

'
'
.

.

W
e
l
d
 
p
a
l
l
 
h
o
l
e
s
 
a
n
d
 
c
r
a
c
k
s
 
i
n

b
l
o
c
k
s
.

9
2

8
3

7
0

7
5

6
5

9
2

1
8
,

9
9

9
6 9
0

9
3

8
2

1
0
0

2
0

4
.
4

3
.
6

4
.
d

3
.
5

2
.
5
'

5
.
3
.

.
4

6
5 5
7

5
8 5
0

3
3

8
5
.

3

2
.
3

2
.
4

2
.
6

2
.
6

2
.
6

2
.
5
.
,

2
.
1

2
.
6

2
.
8

2
.
9

-
2
.
7

'
 
2
.
7

:
2
.
8

2
 
4
,
 
0

W
e
e
k
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

Y
e
a
r
l
y

Y
e
a
r
l
y

W
e
e
k
l
y

P
o
s
s
i
b
l
e

D
a
i
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

'

Y
e
a
r
l
y

Y
e
a
r
l
y

D
a
i
l
y

P
o
s
s
i
b
l
e



D
U
T
Y
 
G
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G
 
P
O
W
E
R

T
R
A
I
N
S
.

1
6
2
.

A
d
j
u
p
t
 
e
x
t
e
r
n
a
l
 
s
h
i
f
t
 
l
i
n
k
a
g
e
 
o
n

m
a
n
u
a
l
 
t
r
a
n
s
m
i
s
s
i
o
n
s
.

9
3

'
9
9

4
'
.
0

6
2

'
2
.
3

2
.
5

M
o
n
t
h
l
y

M
o
n
t
h
l
y

1
6
3
.

A
d
j
u
s
t
 
m
e
c
h
a
n
i
c
a
l
-
t
y
p
e
 
c
l
u
t
c
h
.

9
a

9
9

4
.
4

6
8

2
4
4

.
2
.
7

W
e
e
k
l
y

W
e
e
k
l
y
-

1
6
4
.

A
n
a
l
y
z
e
 
a
n
d
 
r
e
p
a
i
r
 
e
l
e
c
t
r
i
c
a
l
 
c
o
n
-

t
r
o
l
 
c
i
r
c
u
i
t
 
a
n
d
-
c
o
m
p
o
n
e
n
t
s
 
f
o
r

,
,
o
v
e
r
d
r
i
v
e
 
u
n
i
t
.

5
7

6
2

1
.
7

2
0

2
.
1

2
.
2

S
e
l
d
o
m

S
e
l
d
o
m

1
6
5
.

B
a
l
a
n
c
e
 
d
r
i
v
e
 
s
h
a
f
t
 
(
i
n
-
c
a
r
)
.

2
7

3
1

.
9

1
2

'
2
.
0

2
.
0

Y
e
a
r
l
y

Y
e
a
r
l
y

1
6
6
.

I
n
S
p
e
c
t
 
s
h
i
f
t
i
n
g
.

9
0

9
6

4
.
2

7
0

2
,
3

2
.
4

W
e
e
k
l
y

D
a
i
l
y

1
6
7
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
f
o
u
r
-
w
h
e
e
l
 
d
r
i
v
e

l
o
c
k
i
n
g
 
h
u
b
s
.

5
7

6
8

.
1
.
6

2
2

2
.
3

2
.
3

Y
e
a
r
l
y

Y
e
a
r
l
y

c
o

.

1
6
8
.

I
n
s
p
e
c
t
 
d
r
i
v
e
 
s
h
a
f
t
s
,
 
u
-
j
o
i
n
t
s
,
 
a
n
d

c
e
n
t
e
r
 
b
e
a
r
i
n
g
s
.

9
2

9
7

4
,
2

6
8
'

2
,
4

2
.
7

W
e
e
k
l
y

D
a
i
l
y

1
6
9
.

L
u
b
r
i
c
a
t
e
 
s
p
e
e
d
o
m
e
t
e
r
 
c
a
b
l
e
,
 
d
r
i
v
e

g
e
a
r
,
 
a
n
d
 
h
o
u
s
i
n
g
.

9
2

9
9

4
.
0

6
5

2
.
1

2
.
2

M
o
n
t
h
l
y

W
e
e
k
l
y

1
7
0
.

L
u
b
r
i
c
a
t
e
 
u
n
i
v
e
r
s
a
l
 
j
o
i
n
t
s
.

8
8

9
7

3
.
2

4
7

2
.
2

2
.
3

M
o
n
t
h
l
y

W
e
e
k
l
y

1
7
1
.
,
 
P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
s
 
o
f

d
i
f
f
e
r
e
n
t
i
a
l
s
.

'
8
3

9
2

3
.
6

5
8

2
.
4

2
.
6

M
o
n
t
h
l
y

W
e
e
k
l
y
.

1
7
2
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
 
o
f

f
o
u
r
-
w
h
e
e
l
 
d
r
i
v
e
 
m
e
c
h
a
n
i
s
m
s
.

5
5

6
8

1
.
6

2
3

2
.
2

2
.
4

M
o
n
t
h
l
y

Y
e
a
r
l
y

1
7
3
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
m
a
n
u
a
l
 
t
r
a
n
s
-

m
i
s
s
i
o
n
 
,
i
n
s
p
e
c
t
i
o
n
s
.

8
3

,
9
6

3
.
6

5
8

2
.
4

2
.
7
;

M
o
n
t
h
l
y

W
e
e
k
l
y
,

1
7
4
.

R
e
b
u
i
l
d
 
o
v
e
r
d
r
i
v
e
 
u
n
i
t
.

3
7
1

5
0

1
.
3

1
5

2
.
0

2
.
4

S
e
l
d
o
i
n

S
e
l
d
o
m



,

T
ab

le
 a

 -
 C

on
tin

ue
d'

,
R
e
l
a
t
i
v
e

>
I
-
t
o
w
 
O
f
t
e
n
 
T
a
s
k
s

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
b
o
n
e
 
b
y
 
E
a
c
h

'
 
W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

,..
4 0 S
2s 0 4 ' 4

-1
'

M 0 4
.
1 C
.) 4

\
.
.
.
t

,., M
>

, 1
4

St
 0 W

' ,
-1 0 
>

$ 
. 1

S 
- 

1

,4
 0

N
04

C
.)

0
0 

U
)

M C ,4 4.
1 M

 V
)

IX
$.

4 0
0 

.2
M

 .1
4

C
O

7-
1 

3
C

) >
 >

1
4 

.0

.-
4

M
 . 

el
 .0

.
.
1
1
'
 
0

V
) 

C
 r

)
H

 M 44
14

4.
1

E
r)

..4
H

 .0
C

.)

0 
.0

>
41

V
)

E
-,

M W
 M

 4
4 0

O
 -

4J
.0

 M
 .0

3 
M

 $
4

0 
M

0 
4 

W

>
,

.
0
 
.
0

01
H

" 
C

 M
..-

1 
C

4.
4 

.H
M

 0
W

 0
C

.)
V

)

M
14

M
 0

14
.2

C
)

U
l

>
 0

4 
3

A
0 C

M
V

) 
0

C
 /4

-(
Z

0 U
? 

4J
M

1*
.-

4 
H

W
 > M
 
M

C
J

C
.)

C
M

04
1-

1
M

 0
 3

4
3-

;
C

O
 .-

1
C

)
tn

>
 >

, 0
4

.
0
 
o

>
0 0 C 0 
34

0 
C

.)
L

I) M
0$

.2
0 

54
E

-1
S4

 0
E

s.
 3

 0 =
0 

..0
44

0%
 E

.)
...

M
2 

a 
C

C
)

-i
>

 >
, 0

<
St

 0
9

>
1 0 C

tx
;

C
0 

04
.,1

W
 0

 /4
C

.)
C

O
 .-

1
34

(1
)

ru
>

,
0

0
 
0

C
.)

C
.)

C
T

 r
0

V
) 

C
M

 0
 3

-1
 0

/4
 4

4 
Q
Q

0 
7

L
O

>
 M

 .,
1

4.
4

4 
3>

 H

., -

T
a
s
k
s
_
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

1
%

2
%

6
6
%

8
9

3
4

F
; C
o.

1
7
5
.

R
e
b
u
i
l
d
 
m
a
n
u
a
l
 
t
r
a
n
s
m
i
s
s
i
o
n
 
(
m
a
j
o
r

,
r
e
p
a
i
r
s
)
.

7
3

9
5

3
.
1
'

4
7

2
.
5

2
.
6

Y
e
a
r
l
y

Y
e
a
r
l
y

1
7
6
.

R
e
p
a
i
r
 
h
y
d
r
a
u
l
i
c
-
t
y
p
e
 
c
l
u
t
c
h
.

6
2

7
8

2
.
6

'

3
9

2
.
5

2
.
7

Y
e
a
r
l
y

Y
e
a
r
l
y

1
7
7
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
d
i
f
f
e
r
e
n
t
i
a
l
s
.

8
5

9
3
.

3
.
3

5
2

2
.
6

2
.
8

M
o
n
t
h
l
y

P
M
o
n
t
h
l
y

1
7
 
&
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
s
p
i
d
e
r
 
g
e
a
r
.

8
0

.
8
9

3
.
0

4
7

2
.
5

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

1
7
9
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
s
l
i
p
 
j
o
i
n
t
s
 
o
r

u
n
i
v
e
r
s
a
l
 
j
o
i
n
t
s
.

8
8

9
7

3
.
5

5
7

2
.
5

2
.
5

M
o
n
t
h
l
y

W
e
e
k
l
y

1
8
0
.

R
e
p
a
i
r
,
 
r
e
p
l
a
c
e
,
 
o
r
 
a
d
j
u
s
t

f
r
o
n
t
-

d
r
i
v
e
 
a
x
l
e
 
a
s
s
e
m
b
l
i
e
s
.
,

5
8

7
3

2
.
2

3
2

2
.
5

1
2
.
6

Y
e
a
r
l
y

Y
e
a
r
l
y
.
.

1
8
1
.
0

R
e
p
l
a
c
e
,
 
m
e
c
h
a
n
i
c
a
l
-
t
y
p
e

c
l
u
t
c
h
.

8
7

9
7

4
.
3

6
6

2
.
4

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

.

1
8
2
.

R
e
p
l
a
c
e
 
d
r
i
v
e
 
l
i
n
e
 
s
e
a
l
s
.

8
3

9
7

4
.
0

6
3

.
-
*

2
.
5

2
.
6

.
 
M
o
n
t
h
l
y

M
o
n
t
h
l
y

.

u

.
.

1
8
3
.

R
e
p
l
a
c
e
 
a
 
m
a
n
u
a
l
 
t
r
a
n
s
m
i
s
s
i
o
n
.

,
,
.
8
2

9
9

3
.
5

5
7

2
.
4

2
.
6

Y
e
a
r
l
y

Y
e
a
r
l
y



O

1
8
4
.
.
 
R
e
p
l
a
c
e
 
m
a
n
u
a
l
 
t
r
a
n
s
m
i
s
s
i
o
n
'
g
a
s
k
e
t
s

a
n
d
 
s
e
a
l
s
 
(
i
n
-
c
a
r
 
r
e
p
a
i
r
s
)
.

.
8
3

9
7
,

3
.
5
'

5
2

,
2
.
4

2
.
6

M
o
n
t
h
l
y

.
2
4
o
1
4

,
.

1
8
5
.

R
e
p
l
a
c
e
 
p
i
n
i
o
n
 
s
e
a
l
.

8
8

9
5

3
.
5

5
3

2
.
4

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

1
8
6
.

R
e
p
l
a
c
e
 
p
i
l
o
t
 
b
e
a
r
i
n
g
s
.

8
5

9
5

3
.
2

.
4
8
'

2
.
3

2
.
6

Y
e
a
r
l
y

Y
e
a
r
l
y

.
,

1
8
7
.

R
e
p
l
a
c
e
 
r
e
a
r
-
a
x
l
e
 
s
h
a
f
t
,
 
b
e
a
r
i
n
g
s

a
n
d
 
s
e
a
l
.
/

8
8
.

9
9

4
.
2

7
0

2
.
5

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

1
8
8
.

R
e
p
l
a
c
e
 
s
p
e
e
d
o
m
e
t
e
r
 
c
a
b
l
e
,
 
d
r
i
v
e

g
e
a
r
,
 
a
n
d
 
h
o
u
s
i
n
g
.

9
0

9
9

4
.
1

,
6
5

2
.
1

2
.
2

M
o
n
t
h
l
y

M
o
n
t
h
l
y

,
.

1
8
9
,

R
e
p
l
a
c
e
 
t
h
r
o
w
-
o
u
t
 
b
e
a
r
i
n
g
s
,

8
8

9
7

3
.
9

5
8

2
.
4

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

1
9
0
.

R
e
p
l
a
c
e
 
t
r
a
n
s
m
i
s
s
i
o
n
 
m
o
u
n
t
s
.

8
8

9
9

3
.
7

6
2

2
.
1

2
.
3

Y
e
a
r
l
y

M
o
n
t
h
l
y

1
9
1
.

R
o
a
d
 
t
e
s
t
 
i
n
s
p
e
c
t
i
o
n
s
 
o
f
 
d
i
f
f
e
r
e
n
-

'
t
i
a
l
s
.

.
8
7

9
5

3
.
8

5
8

2
.
5

2
.
7
:

M
o
n
t
h
l
y

W
e
e
k
l
y

.
.
=
,

C
1
9
3
.

S
t
r
a
i
g
h
t
e
n
 
r
e
a
r
 
h
o
u
s
i
n
g
 
t
o
 
c
o
r
r
e
c
t

e
x
c
e
s
s
i
v
e
 
t
i
r
e
 
w
e
a
r
.

1
2

2
4

1
.
1

1
3

2
.
2

2
.
0

S
e
l
d
o
m

P
o
s
s
i
b
l
e

1
9
4
.

T
e
s
t
 
a
n
d
 
r
e
p
l
a
c
e
 
o
u
t
-
o
f
-
r
o
u
n
d
 
s
h
a
f
t
.
 
6
0

7
6

1
2
.
3

3
5

2
.
3

2
.
4

Y
e
a
r
l
y

Y
e
a
r
l
y

D
U
T
Y
 
H
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G
 
A
U
T
O
-

M
A
T
I
C
 
T
P
A
N
S
M
I
S
S
I
O
N
$

,
1
9
5
.
`
 
A
d
j
u
s
t
 
f
l
o
o
r
 
s
h
i
f
t
 
l
i
n
k
a
g
e
.

r
8
0

8
6

3
.
6

5
7

2
.
3

2
.
4

M
o
n
t
h
l
y

M
o
n
t
h
l
y

t
o
 
a
u
t
o
m
a
t
i
c
 
t
r
a
n
s
m
i
s
s
i
o
n
.

8
5

8
9

3
.
6

5
3

2
.
4

2
.
6

M
o
n
t
h
l
y
/
 
,
M
o
n
t
h
l
y

1
9
6
.

A
d
j
u
s
t
 
l
i
n
k
a
g
e
 
f
r
o
m
 
s
t
e
e
r
i
n
g
:
c
o
l
u
m
n

1
9
7
.

A
d
j
u
s
t
 
l
i
n
k
a
g
e
 
f
r
o
m
 
e
n
g
i
n
e
 
t
o
 
a
u
t
o
-

m
a
t
i
c
 
t
r
a
n
s
m
i
s
s
i
o
n
.

8
7

9
5

3
.
6

5
6

2
.
3

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

1
9
8
.

C
l
e
a
n
 
a
n
d
 
v
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
 
t
r
a
n
s
-

m
i
s
s
i
o
n
.

-
7
8

9
0

3
.
5

5
5

2
.
2

2
.
6

.
M
o
n
t
h
l
y

M
o
n
t
h
l
y

S



T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

.
1

R
e
l
a
t
i
v
e
'
.

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
n
e
m

C
J

4 
0 0

T
S 

-I
0 

> 34

0
.
)

5
0 

(I
)

T
a
s
k
s
 
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

M S .-
i

4.
1 C
L

 W 0
C

J
..

M
 3

4
a
 
o

>
 >

,
<

 .0

,-
-4

4-
)

ra 4-
3 

0
H

 m .3
.,

s,
.1

-)
 n

 .-
1

H
 .0

C
)

04
>

, w
 E

-
M 02

cu
ts

-4 o
6 

4.
) 0 

5
.K

.
b.

.1
cs

.

4 
4.

1
al

H

a 
en

.,-
1

C
J.

J.
H

(1
 0

W
 0 00 M
 3

4
m

 0
34

 ..
X

0 
34

<
>

 2

0
M

 0
 0

c 
14

 C
I

',4
 0

4.
, 0

 .W
r0

,-
.1

 H
IX

 7 74
 M

00
5

M
 0

4,
4-

4
m

 0
 1

.4
34

1.
1)

 .4
0

0
.<

 .,
>

,
c:

le

U 0 
34

..1
.:

0 
C

J 
0

o 
A

4
rt

i
C

)
$4

E
-,

34
 0

4.
V 4

5 
.0

.3
-,

M
 0

m
 m

 m
34

 W
 =

>
 )

, 0
<

.n
 D

I

0
1

e)
 0

 5
0 

O
. '

 "
1

O
. n

 .3
4

0 
W

.,4
S.

.
0

E
t.

>
. 0 4 
0

C
..,

V
01

1:
1 

M
 0

iI
I

0
1.

4 
Q

)4
4.

3 
0 

0
w

>
r'S

^1
4,

,, 
--

-e
-

<
'
.
:
1
:

,
,
,
,
H

1
%

2
%

6
6
%

8
9

3
4

1
9
9
.

D
i
a
g
n
o
s
e
,
 
r
e
p
l
a
c
e
 
o
r
 
a
d
j
u
s
t

m
o
d
u
l
a
t
o
r
s
.

2
0
0
.
 
'
I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
t
r
a
n
s
m
i
s
s
i
o
n

c
o
o
l
i
n
g
 
s
y
s
t
e
m
.

2
0
1
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
c
o
n
v
e
r
t
e
r
.

.
.
.
.
.
.
.
.
.
.
.
,

2
0
2
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
f
r
o
n
t
 
p
u
m
p
 
a
n
d

c
o
m
p
o
n
e
n
t
s
.

'

-

.
5
5

8
5

3
.
1

5
3

2
.
5

2
.
8

Y
e
a
r
l
y

M
o
n
t
h
l
y

2
0
3
.

I
n
s
t
a
l
l
 
a
u
t
o
m
a
t
i
c
 
t
r
a

h
n
s
M
i
s
s
i
o

)

c
o
o
l
e
r
s
.

.
6
3

8
2

'
2
.
2

3
2

2
,
0

2
.
3

Y
e
a
r
l
y

Y
e
a
r
l
y

.

2
0
4
.

M
a
k
e
 
e
x
t
e
r
n
a
l
 
a
d
j
u
s
t
m
e
n
t
 
o
f
 
b
a
n
d
s

o
n
a
u
t
o
m
a
t
i
c
 
t
r
a
n
s
m
i
s
s
i
o
n
s
.

7
3

9
0

3
.
.
0

4
5
.

2
.
4

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
0
5
.

M
a
k
e
 
i
n
t
b
r
n
a
l
 
r
e
p
a
i
r
'
S
 
a
n
d
 
a
d
j
u
s
t
-

m
e
n
t
s
 
o
n
 
a
u
t
o
m
a
t
i
c
 
t
r
a
n
s
m
i
s
s
i
o
n
s
.

5
8

8
5

3
.
2

5
3

.
.
2
.
q

2
.
9

.
.

M
o
n
t
h
l
y

M
o
n
t
h
l
y

7
2

8
9

3
.
6

5
7

2
.
4

M
o
n
t
h
l
y

M
o
n
t
h
l
y

7
0

8
4

3
.
0

4
7

2
.
4

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

4
7

5
3

2
.
3

3
5

2
.
6

2
.
6

Y
e
a
r
l
y

M
o
n
t
h
l
y



`
2
0
6
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
O
n
a
l
 
a
u
t
o
m
a
t
i
c
 
t
r
a
n
e
l

m
i
s
s
i
o
n
 
i
n
s
p
e
c
t
i
o
n
s
.
'

0

2
0
7
.

R
e
m
o
v
e
 
a
n
d
 
i
n
s
t
a
l
l
 
a
u
t
o
m
a
t
i
c

t
r
a
n
s
m
i
s
s
i
o
n
.

2
0
8
.

R
e
p
l
a
c
e
 
e
x
t
e
r
n
a
l
 
s
e
a
l
s
,
 
g
a
s
k
e
t
s
,

a
n
d
 
l
i
n
e
s
 
o
n
 
a
u
t
o
m
a
t
i
c
 
t
r
a
n
s
-

;
m
i
s
s
i
o
n
s
.

a

2
0
9
.

R
e
p
l
a
c
e
 
o
r
 
a
d
j
u
s
t
 
n
e
u
t
r
a
l
 
s
w
i
t
c
h
.

2
1
0
.

S
e
r
v
i
c
e
 
a
u
t
o
m
a
t
i
c
 
t
r
a
n
s
m
i
s
s
i
o
n
.

I
l
l
.

S
e
r
v
i
c
e
 
f
i
l
t
e
r
 
a
n
d
 
c
h
e
c
k
 
t
r
a
n
s
m
i
s
-

s
i
o
n
 
c
o
o
l
i
n
g
 
s
y
s
t
e
m
.

C
.
7
1

D
U
T
Y
 
I
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G

E
L
E
C
T
R
I
C
A
L
 
S
Y
S
T
E
M
S

2
1
2
.

A
d
j
u
s
t
 
h
e
a
d
l
i
g
h
t
s
.

2
1
3
.

A
d
j
u
s
t
,
,
 
r
e
p
a
i
r
,
 
o
r
 
r
e
p
i
a
c
e
'
b
a
c
k
u
p

l
i
g
h
t
 
s
w
i
t
c
h
e
s
.

,

2
1
4
.

A
r
i
a
y
z
e
 
c
a
u
s
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
f
i
r
e
s
.

2
1
5
.

A
n
O
y
z
e
 
o
r
 
a
d
j
u
s
t
 
e
n
g
i
n
e
 
p
e
r
f
o
r
-

m
a
n
c
e
 
u
s
i
n
g
 
e
n
g
i
n
e
 
a
n
a
l
y
z
e
r
.
 
`

2
1
6
.

A
n
a
l
y
z
e
 
m
a
l
f
u
n
c
t
i
o
n
s
 
i
n
 
t
h
e
 
c
r
a
n
k
:

i
n
g
 
s
y
s
t
e
m
.

0
.

2
1
7
.

C
l
e
a
n
,
 
g
a
p
,
 
a
n
d
 
t
e
s
t
 
s
p
a
n
k
 
p
l
u
g
s
.

2
1
8
.

E
v
a
l
u
a
t
e
 
a
l
t
e
r
n
a
t
o
r
,
 
g
e
n
e
r
a
t
o
r
 
a
n
d

r
e
g
u
l
a
t
o
r
 
o
u
t
p
u
t
.

7
3

-
 
8
9

3
.
9

6
3

2
.
5

2
.
8

M
o
n
t
h
l
y

W
e
e
k
l
y

7
2

9
0

3
.
7

6
2

2
.
4

2
.
4

M
o
n
t
h
l
y

M
o
n
t
h
l
y

.
.

7
5

9
0

3
.
8

6
2

2
,
4

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

"
8
5

9
7

4
.
0

6
7

,
2
.
3

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

.
.

7
8

9
5

4
.
1

6
5

2
.
4

2
.
7

M
o
n
t
h
l
y

W
e
e
k
l
y

7
7

9
0

4
.
0

6
5

2
.
3

2
.
6

M
o
n
t
h
l
y

W
e
e
k
l
y

9
5

,
9
5

4
.
3

7
1

2
.
2

2
.
7

W
e
e
k
l
y

W
e
e
k
l
y

9
3

9
7

4
.
2

7
2

2
.
2

2
.
4

M
o
n
t
h
l
y

M
o
n
t
h
l
y

\
8
3

9
0

3
.
.
4

4
8

'
2
.
4

2
.
6

Y
e
a
r
l
y

M
o
n
t
h
l
y

9
0

9
7

4
.
6

7
5

2
.
7

3
.
0

D
a
i
l
y

D
a
i
l
y
 
+

4

9
3

9
9

4
.
8

8
2

2
.
6

2
:
9

W
e
e
k
l
y

D
a
i
l
y

9
5

9
7

4
.
8

7
8

2
.
3

,
2
.
6
j

D
a
i
l
y

,
D
a
i
l
y
 
+

9
2

9
7

5
.
0

8
3

2
,
7

3
.
0

D
a
i
l
y

D
a
i
l
y
 
+



A

T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

U
I

S
a 0 l
 
i

=

m

o
x

m
 w o

m > <

M 4
J

m
 
c m

)
-
4
 
a

>
,
= m 4
-
)

=
 
m m

d
o
 
a

-1
.1

C
1

H
C

 0
%

p-
1 

C 8
0
 
0

m

,
0

W
 0

W 0 1.
11

4-
1

H
W

 M
40

 0
c

13
1

1"
13

= m
k

0
>

,
.0

 0
1

0
 
w

0 
0 

W

W0
0

0
0 

.0
M

 0
W

 W
 C

o <
n

00

o C
os o 01 0 W W '0 0. r
t
i 0

1 W 0
.0

%

at
,0

0 11
11

,-
34

 1 0
>

N
0 C

0

4
-
10
0
8

c
 
A

4
0
.
r
.
4

H

T
a
s
k
s
 
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

1
4

2
%

6
%

8
9

3
4

2
1
9
.

I
n
s
p
e
c
t
 
s
e
c
o
n
d
a
r
y
 
c
i
r
c
u
i
t
 
l
e
a
d
s
,

p
l
u
g
 
w
i
r
e
s
,
 
d
i
s
t
r
i
b
u
t
o
r
 
c
a
p
,
 
a
n
d

.
r
o
t
o
r
.

9
3

9
7

5
.
2

8
5

2
.
6

,
2
9

D
a
i
l
y

D
a
i
l
y
 
+

'

2
2
0
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
i
g
n
i
t
i
o
n
 
s
w
i
t
c
h
,

r
e
s
i
s
t
o
r
,
 
w
i
r
i
n
g
,
 
c
o
i
l
 
p
o
i
n
t
s
,
 
a
n
d

c
o
n
d
e
n
s
e
r
 
o
f
 
t
h
e
 
p
r
i
m
a
r
y
 
c
i
r
c
u
i
t
.

9
3

9
7

5
.
1

8
5

2
.
7

3
.
0

D
a
i
l
y

D
a
i
l
y
 
+

2
2
1
.

L
o
c
a
t
e
 
a
n
d
 
r
e
p
a
i
r
 
s
h
o
r
t
s
 
a
n
d
 
o
p
e
n

c
i
r
c
u
i
t
s
 
i
n
 
w
i
r
i
n
g
.

9
5

9
1
 
N

4
.
9

-
8
2

2
.
8

3
.
0

W
e
e
k
l
y

D
a
i
l
y

2
2
2
.

M
e
a
s
u
r
e
 
r
e
s
i
s
t
a
n
c
e
 
i
n
 
p
l
u
g
 
w
i
r
e
s
.
,

8
2

9
6

4
.
4

7
0

.
2
.
3

2
.
8

D
a
i
l
y
.

W
e
e
k
l
y

2
2
3
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
s
 
o
f

e
l
e
c
t
r
i
c
a
l
 
'
S
y
s
t
e
m
s
.

9
2

9
9

4
.
8

7
8

2
.
6

2
.
9

D
a
i
l
y

D
a
i
l
y

2
2
4
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
s

o
f
 
.

l
i
g
h
t
i
n
g
 
s
y
s
t
e
m
s
.

9
3

9
6
,
*

4
.
8

7
7

.
2
.
6

*
2
.
8
'

D
a
i
l
y

'
D
a
i
l
y



2
2
5
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
c
h
a
r
g
i
n
g
 
s
y
s
t
e
m

r
e
g
u
l
a
t
o
r
s
.

2
2
6
.

R
e
p
a
i
r
 
d
i
s
t
r
i
b
u
t
o
r
s
.

.
-
.

2
2
7
:

R
e
p
a
i
r
 
g
e
n
e
r
a
t
o
r
s
 
o
r
 
a
l
t
e
r
n
a
t
o
r
s
.

2
2
8
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
f
u
s
e
 
b
l
o
c
k
'

a
s
s
e
m
b
l
y
.

.

4
.

2
2
9
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
t
l
i
g
h
t
i
n
g
 
s
y
s
t
e
m

,
,
.
.
.
.
.

c
o
m
p
o
n
e
n
t
s
.

2
3
0
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
s
w
i
t
c
h
e
s
.

3
1
.

R
e
p
a
i
r
 
s
o
l
e
n
o
i
d
s
.

.

2
3
2
.

'
R
e
p
a
t
i
r
 
s
t
a
r
t
e
r
s
.

,
.

c
=
.n

2
3
3
.

R
e
p
a
i
r
 
w
i
n
d
s
h
i
e
l
d
 
w
i
p
e
r
 
m
e
c
h
a
n
i
s
m
s

o
r
 
c
o
n
t
r
o
l
s
.

,

1
.

:
3
4
.

R
e
p
l
d
p
e
 
a
n
d
 
a
d
j
u
s
t
 
d
i
s
t
r
i
b
u
t
o
r
s
.

2
3
5
.

R
e
p
l
a
6
e
 
c
h
a
s
s
i
s
 
a
n
d
 
u
n
d
e
r
-
h
o
o
d

a
w
i
r
i
n
g
.

,

2
3
6
.

R
e
p
l
a
c
e
 
f
l
a
s
h
e
r
 
u
n
i
t
s
.

t

2
3
7
.

R
e
p
l
a
d
e
 
g
e
n
e
r
a
t
o
r
s
 
o
r
 
a
l
t
e
r
n
a
t
o
r
s
.

2
3
8
.

R
e
p
l
a
c
e
 
l
i
g
h
t
 
b
u
l
b
s
.

C
.T

t

C
,,

2
3
9
.

R
e
p
l
a
c
e
\
s
t
a
r
t
e
r
s
.

2
4
0
.

R
e
p
l
a
c
e
 
s
t
o
p
 
-
l
i
g
h
t
 
s
w
i
t
c
h
.

2
4
1
.
,
 
R
e
p
l
a
c
e
 
t
u
r
n
 
s
i
g
n
a
l
 
s
w
i
t
c
h
e
s

9
5

9
9

4
.
7

8
2

2
.
6

2
.
8

W
e
e
k
l
y

W
e
e
k
l
y

9
0

9
7

4
.
3

7
0

2
.
5

2
.
8

W
e
e
k
l
y

W
e
e
k
l
y

,

8
0

9
2

4
.
5

7
5

2
.
6

2
.
8

W
e
e
k
l
y

W
e
e
k
l
y

1
A

p

9
0

9
3

3
.
6

5
7

2
.
3

2
.
3

Y
e
a
r
l
y

M
o
n
t
h
l
y

9
7

9
6

4
.
6

7
3

2
.
4
'

2
.
6

W
e
e
k
l
y

W
e
e
k
l
y

9
7

9
9

4
.
8

7
8

2
.
4

2
.
6

W
e
e
k
l
y
,

W
e
e
k
l
y

2
7
7

8
5

3
.
7

5
7

2
.
2

2
.
5

M
o
n
t
h
l
y

W
e
e
k
l
y

.
,
I
.

4

8
7

'
9
6

4
.
5

7
3

2
.
4

2
.
5

M
o
n
t
h
l
y
 
\

W
e
e
k
l
y

4
9
3

9
5

,
4
.
5

7
5

,
2
.
4

2
.
6

M
o
n
t
h
l
y

W
e
e
k
l
y

0

9
5

9
7

,
,
:
,
4
4
.
4

7
3

2
.
5

2
.
8

W
e
e
k
l
y

M
O
n
t
h
l
y

:
,

\

.
.

.
\

'
1

9
3

9
5

'
3
.
5

4
8

2
.
3

2
.
4

Y
e
a
r
l
y

Y
e
 
F
l
y

1

9
7

9
7

4
.
6

7
8

2
.
1

'
2
.
3

W
e
e
k
l
y

W
e
e
k
l
y

J

9
5

9
9

4
.
3

7
3

2
.
3

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

9
7

9
7

4
.
8

8
0

.
2
:
1

2
.
3

W
e
e
k
l
y

D
a
i
l
y

*
9
5

9
9

4
.
4

7
7

2
.
3

2
.
6

M
o
n
t

M
o
n
t
{
X
y

M
o
n
t
h
l
y

9
5

9
7

4
.
5

7
2

'
)
.
2

2
.
5

M
o
n
t
h
i
y

M
o
n
t
h
l
y

9
3

9
7

4
.
7

7
5

.
5

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

N



T
a
b
l
e

-
 
C
o
h
t
i
n
u
e
d

t

1

{

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

D
o
 
E
a
c
h

T
h
e
 
J
O
b

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

C
,

04
-1

0
.
0
 
,
a
-
,

0
.
s
4

'
,
u
)
 
C
 
I

1
-
4

c
M

H
 m

m
m

 m
 0

P.
4s

,-
.e

i
4.

)
V

/ r
i

C
 M

C
 S

A
a

C
:1

A

,-
-1

C
..-

4 
0

43
 I

.I
.J

0
.I

J
H

 .0
 0

.
.
.
.

C
34

>
- 

(
E

.,
Z

 C
I

C
4 

>
M

I 
0

M
I 

,4
 H

>
1

>
5 

1.
4

M
I 

0
0 

=
4

.
0
 
c M

C
)

1
4

a
l

4
,

4
r
 
L
i

,
.
4

0
 
.
1
4

0
1
 
m
 
4
-
;

i
-
.
.
1

c
 
>

c
r
,

$
.
1

o
o
w

c
u
o
c

as
 0

c
%

S-
I-

M
 a

t '
 r

i
IZ

 0
M

:7
1.

14
:,-

1
4

s
.
1
 
0

$(
4

1.
2 

i t
jr

04

/4
,..

.
SA

i. 
E

n 
-d

0 
SA

a
0

V
)

.
.

V
I

C
...

14

0 
0

3:
5

.
4
.

4
 
,

p
'
m

4.
12

a
°

.4
 P

.
' >

 0
>

>
I

C
)

4
4
 
.
0
 
A

,
,
.
.
.

ti
0 C 0 

14
-x

c 
0 

vi
,

M
 ..

.,
f
t

0 
$4

E
4

14
O

c
z
.
3 

0 =
0
 
.
.
c

4
-
)

0
1
 
0

M
 M

 0
-1

1
4
 
W
 
C

0
.-

1
>

 >
5

4
.0
8

0
1

C
M

I
0 

0 
c

C
 
g
l
e
.
-
4

M
 0

S-
I

0
W
s
d

$4
0"

C
a.

.
4
-
7
 
A

.
0

c
tr

rd
 m

 c
.

M
I 

0 
1-

4 
0

t
 
t
 
8

e
>
c
 
g
-
;
.
1

.
1
.
1
2
1

,
T
a
s
k
s
 
o
f

*
T
I
Q
 
Q
u
e
s
t
i
o
n
:

W
t
o
m
o
t
i
v
e

c
h
a
n
i
c
s
.

1
%

6
6
%

8
9

.
z
-

.
.

.

2
4
2
)

S
e
r
v
i
c
e
 
o
r
 
r
e
p
l
a
c
e
 
b
a
t
t
e
r
i
e
s
,

.
,
,

.
.
.
.
.
.
.
.

c
a
b
l
e
s
,
 
a
n
d
 
b
a
t
t
e
r
y
 
b
o
x
e
s
.

9
5

9
9

4
.
9

8
0

2
.
3

2
.
5

I
4
1

2
4
3
.

.

S
a
r
v
i
e
e
 
t
h
e
 
g
e
n
e
r
a
t
o
r
.

8
8

9
2

_
4
:
3

6
7

2
,
4

2
.
7

2
4
4
.

S
e
t
 
i
g
n
i
t
i
o
n
 
t
i
m
i
n
g
.

9
.
5

9
9
.

5
.
3

8
7

2
:
6

2
.
8

2
4
5
.

T
e
s
t
 
a
n
d
 
r
e
p
a
i
r
 
a
u
t
o
m
a
t
i
c
 
a
l
a
r
m

s
y
s
t
e
m
s
 
o
f
 
s
a
i
l
E
e
t
y
 
i
t
e
m
s
.

'

7
3

7
8

3
:
2

.
-
5
0

.
2
.
1

'

2
.
3

(
N

'
2
4
6
.

T
e
s
t
 
a
n
d
\
r
e
p
a
i
r
 
c
r
u
i
s
e
 
c
o
n
t
r
o
l
.

u
n
i
t
s
.

.
6

6
8

2
.
4

3
3

2
.
3

2
.
5

2
4
7
.

T
e
s
t
 
a
n
d
 
r
e
p
a
i
r
 
t
u
r
n
-
s
i
g
n
a
l
 
u
n
i
t
s
.

9
5

9
6

4
,
3

6
5

2
.
4

2
.
6

2
4
8
.

T
e
s
t
 
a
n
d
 
r
e
w
i
r
e
'
d
a
s
h
 
u
n
i
t
s
.

8
8

,
9
0

3
.
5

5
3

2
.
3

'
2
.
4

3
4

W
e
e
k
l
y

D
a
i
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

D
a
i
l
y

D
a
i
l
y
 
-
I
-

.

M
o
n
t
h
l
y

M
d
n
t
h
l
y

M
o
n
t
h
l
y

M
o
n
t
h
l
y

.
 
W
e
e
k
l
y

W
e
e
k
l
y

M
o
n
t
h
l
y
 
'
M
O
r
i
t
h
l
y



a

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G
 
F
U
E
L

S
Y
S
T
E
M
S

2
4
9
.
-
 
A
d
j
u
s
t
 
c
a
r
b
u
r
e
t
o
r
.

2
5
0
-

A
d
j
u
s
t
 
g
o
v
e
r
n
o
r
s
.
 
,
,
,
,
,
,
-
-
-
-

.
4
0

6
2

2
.
5

3
6

2
.
3

'
,
.
:
.
5

Y
e
a
r
l
y

Y
e
a
r
l
y

2
5
1
.

A
n
a
l
y
z
e
 
f
o
r
 
m
o
i
s
t
u
r
e
 
o
r
 
f
o
r
e
i
g
n

p
a
r
t
i
c
l
e
 
l
e
v
e
l
 
i
n
 
f
u
e
l
 
s
y
s
t
e
m
.

8
3

8
5

4
.
0

6
3

2
.
4

2
.
5

W
e
e
k
l
y

W
e
e
k
l
y

.
.
.
.
,

.
,

-
,
,
t

.

.
-
,

2
5
2
.

A
n
a
l
y
z
e
 
f
u
e
l
 
i
n
j
e
c
t
i
o
n
 
p
r
o
b
l
e
m
s
 
b
y

m
e
a
n
s
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
d
i
a
g
n
o
s
t
i
c

e
q
u
i
p
m
e
n
t
.

2
3

3
8

1
.
7

'
2
7

2
.
6

3
.
0

2
5
3
.

C
l
e
a
n
 
c
a
r
b
u
r
e
t
o
r
.

9
2

9
6

4
.
6

8
2

2
.
5

2
.
8

W
e
e
k
l
y

W
e
e
k
l
y

2
5
4
.
 
'
C
l
e
a
n
 
o
r
 
r
e
p
l
a
c
e
 
f
u
e
l
,
 
f
i
l
t
e
r
 
u
n
i
t
s
.

9
3

9
9

4
.
8

8
2

2
.
3

2
.
4

W
e
e
k
l
y

D
a
i
l
y

2
5
5
.

I
n
s
p
e
c
t
,
 
c
l
e
a
n
 
a
n
d
a
d
j
u
s
t
 
c
h
o
k
e

u
n
i
t
 
(
a
u
t
o
m
a
t
i
c
 
a
n
d
 
m
a
n
u
a
l
)
.

9
5

9
9

4
.
7

8
0

2
.
6

2
%
9

W
e
e
k
l
y

D
a
d
*

2
5
6
.

I
n
s
p
e
c
t
,
 
s
e
r
v
i
c
e
,
 
o
r
 
r
e
p
l
a
c
e

c
a
r
b
u
r
e
t
o
r
 
a
i
r
 
c
l
e
a
n
e
r
.

9
5

9
9

5
.
1

8
5

2
.
7

2
.
8

D
a
i
l
y

D
a
i
l
y

9
5

9
9

'
5
.
0

8
3

2
.
2

2
.
4

D
a
i
l
y

D
a
i
l
y

2
5
7
.

I
n
s
p
e
c
t
,
 
s
e
r
v
i
c
e
 
o
r
 
r
e
p
l
a
c
e
 
g
a
s

t
a
n
k
,
 
c
a
p
 
a
n
d
 
s
e
n
d
i
n
g
 
u
n
i
t
.

9
3

9
9

4
.
6

7
3

2
.
1

2
.
3

M
o
n
t
h
l
y

W
e
e
k
l
y

.
.
,

,

2
5
8
.

I
n
s
t
a
l
l
 
c
a
r
b
u
r
e
t
o
r
s
.

9
3
 
'
*
9
7

4
,
1

7
2

2
.
3

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y
,

.
.
,

4
r
,

.
2
5
9
:

M
e
a
s
u
r
e
 
f
u
e
l
 
f
l
o
w
'
a
n
d
 
p
r
e
s
s
u
r
e
.
/

8
5

9
0

3
.
9

6
5

2
.
3

2
.
5

W
e
e
k
l
y

M
o
n
t
h
l
y

.

.

2
6
0
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
c
h
e
c
k
s
 
o
f

g
o
v
e
r
n
o
r
s
.

4
0

6
5

2
.
7

4
2

2
.
3

"
.
:
0
1
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
`
i
n
s
p
e
c
t
i
o
n
s
 
o
f

1
'

e
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n
 
c
o
n
t
r
o
l
 
s
y
s
t
e
m
.

8
3

9
6
,

3
,
.
9

6
7

2
.
4

2
.
8

D
a
i
l
y

D
a
i
l
y

lo

2
6
2
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
i
n
s
p
e
c
t
i
o
n
s
 
o
f

4
f
u
e
l
 
s
y
s
t
e
m
s
.

/
9
0

9
6

4
.
2

7
2

2
.
4

2
.
7

W
e
e
k
l
y

D
a
i
l
y

2
.
3

'
Y
e
a
r
l
y

Y
e
a
r
l
y



T
ab

le
 1

C
on

tin
ue

d

P
e
r
c
e
n
t

W
h
o
 
N
c
'
w

D
o
 
E
a
c
h

E
x
t
o
n
t

A
r
e
 
P
a
r
t
 
o
f

T
h
u
 
J
o
b

o
f
 
T
a
4
:
0
;

t
o
 
l
o
t

7
,
V
4
 
P

^
o

C
,
4
 
a

> S
.
.
 
7

C
0
.
2

7
 
4 T

m
U
.
-
4

>
<

M

H
o
w
 
O
f
t
v
n

A
n
,
 
P
.
-
1
7
1

)
Y

W
o
r
k
e
r
 
W
h
o
 
P
L
.
r
-

f
c
r
r
i
l
l
;
 
T
h
v
m

U
1

.0
.C

.
.-

.1

M
 M

 C
O

T
a
s
k
s
 
o
f

T
I

Q
u
e
s
t
i
o
n
:

,
A
u
t
o
m
o
t
I
v
e
 
M
e
c
h
a
n
i
c
s

1
%

2
%

6
9

4

2
6
3
.

R
e
m
o
v
e
,
 
s
e
r
v
i
c
e
 
o
r
 
r
e
p
l
a
c
e
 
f
u
e
l

p
u
m
p
s
.

9
3

9
7

4
.
5

7
5

2
.
3

2
.
5

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
6
4
.

R
e
p
a
i
r
 
g
o
v
e
r
n
o
r
s
.

2
5

5
3

2
.
0

2
7

2
.
3

2
.
3

,
S
e
l
d
o
m

Y
e
a
r
l
y

2
6
5
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
e
l
e
c
t
r
i
c
a
l
 
f
u
e
l

i
n
j
e
c
t
i
o
n
 
c
o
m
p
u
t
e
r
.

1
3

3
8

1
,
3

1
5
t

2
;
9

2
.
6

P
o
s
s
i
b
l
e
 
S
e
l
d
o
m

2
6
6
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
f
u
e
l
 
i
n
j
e
c
t
o
r
s
.

2
5

4
6

1
.
9

2
7

2
.
7

2
.
3

Y
e
a
r
l
y

Y
e
a
r
l
y

2
6
7
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
'
f
u
e
l
 
i
n
j
e
c
t
o
r

p
u
m
p
s
.

2
2

4
5

1
.
7

2
2

2
.
8

2
.
2

S
e
l
d
o
m

S
e
l
d
o
m

2
6
8
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
,
f
u
e
l
 
l
i
n
e
s
 
a
n
d

h
o
s
e
s
.

9
2

9
3

4
,
5

,
7
8

2
.
3

2
.
3

M
o
n
t
h
l
y
 
W
e
e
k
l
y

2
6
9
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
w
i
r
i
n
g
 
h
a
r
n
e
s
s

f
o
r
 
e
l
e
c
t
r
o
n
i
c
 
f
u
e
l
 
i
n
j
e
c
t
i
o
n

s
y
s
t
e
m
.

1
2

3
4

1
.
6

1
8

-
2
.
9

Q
.
3

P
o
s
s
i
b
l
e

. ,
I



A

,
.

C
t

7
0
.

R
e
p
a
i
r
 
o
r
 
s
e
r
v
i
c
e
c
a
r
b
u
r
e
t
o
r
s

9
2

9
7

4
.
8

7
8

2
.
7

2
.
8

W
e
e
k
l
y

D
a
i
l
y

1
2
7
1
.

R
e
p
a
i
r
 
o
r
 
s
e
r
v
i
c
e
 
e
x
h
a
u
s
t
 
e
m
i
s
s
i
o
n

c
o
n
t
r
o
l
 
s
y
s
t
e
m
s
.

8
7

-
9
9

4
.
2

6
8

2
.
4

2
.
8

W
e
e
k
l
y

D
a
i
l
y

2
7
2
.

S
e
r
v
i
c
e
 
o
r
 
r
e
p
a
i
r
 
t
u
r
b
o
c
h
a
r
g
e
r
.

1
3

3
0

.
6

7
2
.
6
'

2
.
1

P
o
s
s
i
b
l
e
 
P
o
s
s
i
b
l
e

2
7
3
.

S
e
r
v
i
c
e
 
o
r
 
r
e
p
l
a
c
e
 
m
a
n
i
f
o
l
d
 
h
e
a
d

c
o
n
t
r
o
l
s
.

.
'
6
3

7
6

2
.
6

3
3

2
.
1

2
.
5

M
o
n
t
h
l
y
 
M
o
n
t
h
l
y

2
7
4
.

S
e
r
v
i
c
e
 
o
r
 
r
e
p
l
a
c
e
 
u
n
i
t
s
 
i
n
 
v
a
c
u
u
m

s
y
s
t
e
m
s
.

8
3

8
6

3
.
9

6
3

2
.
3

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

D
U
T
Y
 
K
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G
 
C
O
O
L
-

I
N
G
 
S
Y
S
T
E
M
S

2
7
5
.

C
h
e
c
k
 
c
o
o
l
a
n
t
 
f
r
e
e
z
i
n
g
 
p
o
i
n
t
.

9
5

.

9
7

4
.
2

6
7

2
.
4

2
.
5

W
e
e
k
l
y

W
e
e
k
l
y

.
2
7
6
.

.
 
C
h
e
c
k
 
c
o
o
l
a
n
t
 
t
e
m
p
e
r
a
t
u
r
e
.

8
5

9
2

4
.
0

%
6
2

2
.
2

2
.
3

W
e
e
k
l
y

W
e
e
k
l
y

2
7
7
.

.
C
h
e
c
k
 
o
v
e
r
f
l
o
w
 
t
a
n
k
 
a
n
d
 
a
c
c
e
s
s
o
r
i
d
s
.

g
3

9
3

4
.
0

0
-

6
5

2
.
2

2
.
3

W
e
e
k
l
y

D
a
i
l
y

,
.
,

t
,

,
2
7
:
5
-
:

C
h
e
m
i
c
a
l
l
y
 
c
l
e
a
n
 
a
n
d
 
f
l
u
s
h
 
c
o
o
l
i
n
g
'

-
-
7

s
y
s
t
e
m
.

7
3

8
8

3
.
3

5
2

2
.
1

2
.
4

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
7
9
.

I
n
s
p
e
c
t
,
 
a
d
j
u
s
t
,
 
a
n
d
 
r
e
p
l
a
c
e
 
f
a
n
.

8
7

9
2

3
.
8

6
5

2
.
2

2
.
5

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
8
0
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
b
l
o
w
e
r
s
 
o
n
 
a
i
r
-

c
o
o
l
e
d
 
e
n
g
i
n
e
s
.

4
2

5
4

2
.
1

3
4

2
.
5

2
.
5

S
e
l
d
o
m

M
o
n
t
h
l
y

2
8
1
.

I
n
s
p
e
c
t
 
w
a
t
e
r
 
h
o
s
e
s
.

9
5

9
7

4
.
4

7
5

2
.
3

2
.
5

D
a
i
l
y

D
a
i
l
y

2
8
2
.

R
e
m
o
v
e
 
a
n
d
 
r
e
i
n
s
t
a
l
l
 
r
a
d
i
a
t
o
r
s
.

9
3

9
7

3
.
8

6
5

2
:
1

2
.
5

W
e
e
k
l
y

M
o
n
t
h
l
y
-

`
2
8
3
.

R
e
p
l
a
c
e
 
f
r
e
e
z
e
 
p
l
u
g
s
.

8
5

9
2

3
.
2

5
0

2
.
3

2
.
4

M
o
n
t
h
l
y
 
M
o
n
t
h
l
y

_
_
.
-
-
-
-
-

2
8
4
.

R
e
p
l
a
c
e
 
h
e
a
t
e
r
 
h
o
s
e
s
.

9
3

9
7

4
.
2

6
7

2
-
3

2
.
5

M
o
n
t
h
l
y

W
e
e
k
l
y

2
8
5
.

R
e
p
l
a
c
e
 
r
a
d
i
a
t
o
r
 
h
o
s
e
s
.

9
5

9
7

4
.
2

6
7

2
.
3

'
2
'
.
6

W
e
e
k
l
y

W
e
e
k
l
y



0
-
)

T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

,
P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
c
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

.

T
h
e
.
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

,

.
4

.
1
.
.
)
m .

1
4
 
4
.
1

t
h
 
c

.
4

c
44

..-
%

4.
.)

V
I

-
9
 
S
P

0
t
o
'
,

4
.
.
J

i
.
-

.I
M

.Y
.J

*.
-I

4-
1'

V
;

4.
-+

0
°.

,
.1

'e
l

,-
4

,..
,

C
G

14
>

 G
O

M
 e

a
M

 :
ri

l

4.
11 U <

V
 >

o 
04

0 
=

0 
W

kl
, .

 $
.1

w
.5

.
>

 o
>

,
<

 .0

0

m
 5

4
'4

0 
M

1.
4

..x
0 

W >
0

14
V

I
V

0
>

 >
,

C
r%

 U
M

 M
 C

m
V

',4
>

,
0

g:
 4

 o

T
a
s
k
s
 
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

1
%

2
%

6
6
%

8
9

3

t
n
.

2
8
6
.
 
.
R
e
p
l
a
c
e
 
v
a
r
i
a
b
l
e
-
s
p
e
e
d
 
f
a
n
.

8
8

9
2

3
.
5

5
3

2
.
2

2
.
4

Y
e
a
r
l
y

c
a

,
'

2
8
7
.

R
e
p
l
a
c
e
 
w
a
t
e
r
 
p
u
m
p
.

9
3

9
7
,

,
4
.
2

7
0

2
.
4

2
.
7

M
o
n
t
h
l
y

2
8
8
.

S
o
l
d
e
r
 
m
i
n
o
r
 
l
e
a
k
s
 
i
n
 
r
a
d
i
a
t
o
r
.

7
5

7
7

2
,
3

,
3
2

2
.
2

2
.
1

Y
e
a
r
l
y
 
.

2
8
9
.

T
e
s
t
 
a
n
d
 
r
e
p
l
a
c
e
 
c
o
o
l
a
n
t
 
p
r
e
s
s
u
r
e

c
a
p
s
.

9
3

9
7

4
.
0

6
7

.
2
.
1

2
.
3

W
e
e
k
l
y

2
9
0
.

T
e
s
t
 
a
n
d
 
r
e
p
l
a
c
e
 
t
h
e
r
m
o
s
t
a
t
.

D
U
T
Y
 
L
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G

9
5

,
9
7
,

4
.
3

6
8

2
.
3

2
.
5

W
e
e
k
l
y

S
T
A
N
D
A
R
D
 
A
N
D
 
P
O
W
E
R
 
S
T
E
E
R
I
N
G

U
N
I
T
S

2
9
1
.

A
d
j
u
s
t
 
w
o
r
m
 
a
r
i
d
 
s
e
c
t
o
r
 
i
n
 
s
t
e
e
r
i
n
g

b
o
x
.

8
0

9
2

3
.
7

6
3

2
.
4
.

2
.
6

M
o
n
t
h
l
y

4

M
o
n
t
h
l
y

M
o
n
t
h
l
Y
,

Y
e
a
r
l
y

W
e
e
k
l
y

W
e
e
k
l
y

M
o
n
t
h
l
y

I.



2
9
2
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
l
a
c
e
 
s
t
e
e
r
i
n
g

.

s
p
i
n
d
l
e
s
.

r
6
7

8
8

3
.
5

5
7

2
.
4

2
.
5

Y
e
a
r
l
y

M
o
n
t
h
l
y

A
p
.

I
n
s
p
e
c
t
 
s
t
e
e
r
i
n
g
.

8
5

9
7

4
.
3

7
2

2
.
6

2
.
8
'

W
e
e
k
l
y

D
a
i
l
y

2
9
4
.
,
,
,
L
u
b
r
i
c
a
t
e
 
t
h
e
 
p
o
w
e
r
 
s
t
e
e
r
i
n
g
.

i
9
5
.

L
u
b
r
i
c
a
t
e
 
t
h
e
 
s
t
e
e
r
i
n
g
 
b
o
x
 
a
n
d

7
2

7
7

2
.
8

4
2

2
.
0

2
.
2

M
o
n
t
h
l
y

W
e
e
k
l
y

l
i
n
k
a
g
e
.

7
7

9
2

3
.
0

.
4
5

2
.
0

2
.
2

M
o
n
t
h
l
y

D
a
i
l
y

:
:

2
9
6
.

R
e
b
u
i
l
d
 
p
o
w
e
r
 
s
t
e
e
r
i
n
g
 
c
y
l
i
n
d
e
r
.

5
5

7
7

2
.
7

3
7

2
.
4

2
.
4

Y
e
a
r
l
y

Y
e
a
r
l
y

2
9
7
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
'
m
a
n
u
a
l
 
s
t
e
e
r
i
n
g

c
o
m
p
o
n
e
n
t
s
.

7
8

9
6

3
,
7

6
3

2
.
6

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
9
8
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
p
o
w
e
r
 
s
t
e
e
r
i
n
g

c
o
m
p
o
n
e
n
t
s
.

7
3

9
0

3
.
3

5
0

2
.
5

2
.
6

M
o
n
t
h
l
y
'

M
o
n
t
h
l
y

2
9
9
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
p
o
w
e
r
 
s
t
e
e
r
i
n
g

p
u
m
p
s
.

3
3

9
3

3
.
4

4
8

2
.
5

2
.
5

Y
e
a
r
l
y

M
o
n
t
n
l
y

3
0
0
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
t
i
l
t
 
a
n
d
 
t
e
l
e
-

s
c
o
p
i
n
g
 
a
n
d
.
c
o
l
l
a
p
s
i
b
l
e
 
m
a
s
t

j
a
c
k
e
t
s
.

5
2

'
6
5

2
.
2

2
5

2
.
2

2
.
3

Y
e
a
r
l
y

Y
e
a
k
l
y

3
0
1
.

R
e
p
l
a
c
e
 
b
e
l
t
s
 
a
n
d
 
s
e
t
 
t
e
n
s
i
o
n
.

9
0

9
3

4
.
7

7
5

2
.
3

2
.
7

W
e
e
k
l
y

D
a
i
l
y

3
0
2
:

R
e
p
l
a
c
e
 
p
i
v
o
t
 
p
o
i
n
t
s
 
o
n
 
p
o
w
e
r

s
t
e
e
r
i
n
g
 
l
i
n
k
a
g
e
.

6
3

8
5

2
.
7

3
8

2
.
4

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

3
0
3
.

R
e
p
l
a
c
e
 
p
i
v
o
t
 
p
o
i
n
t
s
 
o
n
 
s
t
e
e
r
i
n
g
:

l
i
n
k
a
g
e
.

6
5

9
0

3
.
1

4
6

2
.
4

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

3
0
4
.

S
e
r
v
i
c
e
 
f
i
l
t
e
r
 
i
n
 
p
o
w
e
r
 
s
t
e
e
r
i
n
g
.

4
0

7
6

2
.
5

3
5

2
.
0

2
.
3

Y
e
a
r
l
y

Y
e
a
r
l
y

*
D
U
T
Y
 
M
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G

,
-
B
R
A
K
I
N
G
 
S
Y
S
T
E
M
S

3
0
5
.

A
d
j
u
s
t
 
b
r
a
k
e
s
.

9
5

9
9

4
.
8

7
3

2
.
5

2
.
7

W
e
e
k
l
y

D
a
i
l
y
'



C
.
)

T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

P
e
r
c
e
n
t

E
x
t
y
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
i
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

.
4

4
)

s
t
s

m
 
'
u
 
.
0

>
,

>
,

>
,

0
A
 
4
4

0
U

0
I

0
 
m
n

1
.
1
.

c
c

.
.

c
:
.
.
.
.
 
m

m
H

 0
0,

'
tr

,
th

 0
0

A
 
.
.
:

o
 
o
 
c

c
.
.
4
.
)

)
4

o
 
o
 
m

c
 
0
1

=
k
a

g.
°4

'
'
'

H
4.

!
th

 .4
4

el
 C

H
, 0

E
ro

s

44

M
4J

H
A
 
0

4
.
)

.,
44

til
.1

-1
0 

/.1
0 

W
 H

I
7,

 4
4

0 
M

=
 4

17
4

14
::.

 G
O

 E
-

14
 p

s.
0

a 
8

r4
 ' 

"
g 

>
g 

,..
4:

,
4.

$.
4

v)

0
ct

s
34

. M
A

A
 
Q

.O
.
,
:
.
I

.
0 

.X
.

th
 0

 ,4
4

0 
4 

.4
.)

0
0

0 
>

0
,:.

3'
ci

)
0 

0 
c

M
 o

m
 ,0

tn
 c

3,
34

r3
0

0 
4.

1
1%

) 
0

it
0 

0 
$4

 0
44

,./
ti,

M
 1

.4
M

04
,.i

0 
0

M
 0

 S
4

34
 4

4,
0 

C
4

ti)
al

$4
=

 tr
i

4.
1

4,
Q

)
.1

.-
R

S
Sr

0
-t

0 
0 

U
S

54
 .X

$4
 C

O
 ,-

4

0 
0

>
 >

,
0 

as
>

 >
, 0

>
 M

.H
 4

.)
a 

W
4 

4 
40

>
 0

>
 >

, 0
ot

 1
,1

 >
 H

re
. 4

0,
,

..1
.
a
,

4:
:'

<
 .0

 A

T
a
s
k
s
 
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s
-
-

1
%

2
%
t

6
%

8
3

4

u
,

3
0
6
.

A
d
j
u
s
t
 
h
a
n
d
 
b
r
a
k
e
 
l
i
n
k
a
g
e
.

9
3

9
9

4
.
6

7
5

2
.
3

2
.
5

M
o
n
t
h
l
y

*
W
e
e
k
l
y

3
0
7
.

A
d
j
u
s
t
 
h
a
n
d
.
 
b
r
a
k
e
 
e
x
t
e
r
n
a
l
 
b
a
n
d
.

6
8

8
5

3
.
4

5
1

2
.
3

2
.
4

.

M
o
n
t
h
l
y

M
o
r
k
t
h
l
y

3
0
8
.

B
l
e
e
d
 
b
r
a
k
e
s
.

,

'

9
0

9
9

4
.
8

8
2

2
.
5

2
.
8

W
e
e
k
l
y

W
e
e
k
l
y

.
:

3
0
9
.

F
r
e
e
 
u
p
 
p
a
r
k
i
n
g
 
b
r
a
k
e
 
c
a
b
l
e
s
.

8
8

9
7

4
.
1

6
3

2
.
2

2
.
4

M
o
n
t
h
l
y

M
o
n
t
h
l
y

3
1
0
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
b
r
a
k
e
 
a
i
r

,
c
o
m
p
r
e
s
,
s
o
r
s
.

2
7

4
5

1
.
9
'

2
7

2
.
7

2
.
5

Y
e
a
r
l
y

Y
e
a
r
l
y

3
1
1
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
l
a
c
e
 
b
r
a
k
e
 
p
a
d
s

4
(
d
i
s
c
 
b
r
a
k
e
s
)
.

'

8
7
'

9
9

7
3

2
.
6

2
.
9

W
e
e
k
l
y

W
e
e
k
l
y

3
1
2
.

I
n
s
p
e
c
t
 
a
n
d
 
t
u
r
n
 
r
o
t
o
r
 
i
f
 
n
e
c
e
s
s
a
r
y

(
d
i
s
c
 
b
r
a
k
e
s
)
.

6
2

8
4

3
.
8

5
6

2
.
7

2
.
7

M
o
n
t
h
l
y

W
e
e
k
l
y

3
1
3
-
.

I
n
s
p
e
c
t
 
a
n
d
 
t
u
r
n
 
b
r
a
k
e
 
d
r
u
m
s
.

7
0

8
5

3
.
9

6
2

2
.
7

2
.
,
7

W
e
e
k
l
y

W
e
e
k
l
y



3
1
4
.

I
n
s
p
e
c
t
 
a
n
d
 
s
e
r
v
i
c
e
 
a
i
r
 
t
a
n
k
s
 
a
n
d

v
a
l
v
e
s
.

3
1
5
.

I
n
s
p
e
c
t
,
 
r
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
s
e
l
f

a
d
j
u
s
t
e
r
s
.

3
1
6
.

P
e
r
f
o
r
m
 
o
p
e
r
a
t
i
o
n
a
l
 
b
r
a
k
e
 
i
n
s
p
e
c
-

t
i
o
n
s
.

3
1
7
.

R
e
c
o
n
d
i
t
i
o
n
 
b
a
c
k
i
n
g
 
p
l
a
t
e
s
.

v

3
1
8
.
 
-
R
e
l
i
n
e
 
b
r
a
k
e
 
s
h
o
e
s
.

3
1
9
.

R
e
p
a
i
r
 
a
i
r
 
b
r
a
k
e
 
s
y
s
t
e
m
s
.

3
2
0
.

R
e
p
a
i
r
 
d
i
s
k
 
b
r
a
k
e
s
.

3
2
1
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
m
a
s
t
e
r
 
c
y
l
i
n
d
e
r
,
.

3
2
2
.

R
e
p
a
i
r
 
p
i
 
r
e
p
l
a
c
e
 
h
y
d
r
a
u
l
i
c
 
p
o
w
e
r

b
r
a
k
e
 
u
n
i
t
s
.

3
2
3
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
h
y
d
r
a
u
l
i
c
 
c
o
n
t
r
o
l

v
a
l
v
e
s
.

3
2
4
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
h
y
d
r
a
u
l
i
c
 
l
i
n
e
s

a
n
d
 
f
i
t
t
i
n
g
s
.

3
7
,
5
.

R
e
p
a
i
r
o
r
 
r
e
p
l
a
c
e
-
h
y
d
r
a
u
l
i
c
 
p
o
w
e
r
.

c
y
l
i
n
d
e
r
s
.

3
2
6
:

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
w
h
e
e
l
`
 
c
y
l
i
n
d
e
r
.

3
2
7
.

R
e
p
l
a
c
e
b
r
L
e
_
h
o
s
e
s

a
n
d
 
l
i
n
e
s
.
. .

3
8
.
 
-
R
e
p
l
a
c
e
 
b
r
a
k
e
 
s
h
o
e
s
.

3
2
9
.

R
e
p
l
a
c
e
 
h
a
n
d
 
b
r
a
k
e
 
l
i
n
k
a
g
e
.

.

3
5

5
5

2
.
6

3
8

9
2

9
9

4
.
8

8
2

2
.
5

2
.
8

W
e
e
k
l

'
D
a
i
l
y

4
8

6
4

2
.
2

2
5

5
8

6
5

3
.
1

4
8

8
7

9
5

3
.
8
"

5
8

2
.
4

,
2
.
7

W
e
e
k
l
y

'
e
e
k
l
y

3
0

4
6

2
.
1

3
3

8
3

9
7
'

4
.
4

'
1
'
7
0

X
8
8

'
 
9
7

4
.
5

7
7

2
.
7

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

7
7

9
6

3
.
7

5
5

2
.
5

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

4

6
8

9
3

3
.
2

4
5

2
,
5

2
,
5

Y
e
a
r
l
y

M
o
n
t
h
l
y

8
5

9
9

4
.
1

6
5

2
.
5

'
 
2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

7
3

8
8

3
.
5

5
6

2
.
6

2
.
7

M
o
n
t
h
l
y
 
M
o
n
t
h
l
y

8
8

9
9

4
.
5

7
7

%
2
.
6

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

8
7

9
9

4
.
4

7
0

2
.
5

2
,
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

t

9
0

1
9
9

4
.
8

8
2

2
.
5

Q
.
8

W
e
e
k
l
y

W
e
e
k
l
y

'
 
8
7
.

9
9

3
'
.
9

5
7

2
.
3

2
.
4

Y
e
a
r
l
y

Y
e
a
r
l
y

2
.
4

2
.
5

Y
e
a
r
l
y

M
o
n
t
h
l

2
.
0

2
.
3

Y
e
a
 
l
y

2
.
3

2
.
5

M
o
n

l
y

l
y

2
.
4

2
.
3

'
Y
e
a
r
l
y

Y
e
a
r
l
y

2
.
6

2
.
9
1

W
e
e
k
l
y

W
e
e
k
l
y

I

I



T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

P
e
r
c
e
n
t

W
h
o
 
N
o
w

D
o
 
E
a
c
h

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s
 
.

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

H
4

t.

(I
II

) 
42

)
.0

 4
.)

el
U

U
I

'
tn

 C
 t-

D
H

C
c

c 
s4

 m
U

H
 O

M
 W

O
0 

W
 ..

.
0 

0 
C

C
W

 S
t

W
7 

Q
,

,1
4-

1
4.

)
U

)
^e

l
C

 O
N

=
 W

 C
I

7 
0

4-
1

C
4-

4
0

tr
 ..

X
(t

1
V

7
)4

U
)

44
)

H
 .0

0.
W

44
-1

W
W

4.
1

0 
W

H
W

 M
.4

4
>

4
W

7 
W

7.
0

a.
. ,

11
)

E
-k

8
m
 
.
1

H
W

 0
S

r
o

4
 
o

1
:
4
>

D
.

2
.
.
.
w

D
.

)
,
 
e

o
e

m
.

W
 O

N
.0

t
V

 '4
'4

I
0 

...
X

M
I 

4-
4

C
.I 

4 
4-

1
0

4 
07

0
0 

>
D

I 
w

0
00

 0
0c

M
, U

th
 r

t)
54

,
r
.
.

t
-
,

St
r',

1 
0

2
i-

2
20

 1
4

1.
11

7t
ut

i4
 :1

;.4
1-

1

(t
1

M
I

O
s

ct
l

al
44

go
.,-

4
al

S4
 3

;1
1

4.
)

S
4

43
 C

Y
,
 
t
i
8
 
°

m
 
s
a
,

C
3 

ct
l

$4
4

0 
W

el
U

)
0

..4
el

7
>

^t
0 

rd
>

a
.
.
.
g
o

c
l

V
)

4 
4 

us
gl

',V
 il

la
4.

0
r0

 4
 7

4
>

0
>

>
4 

e
<

 3
<

 .0
 0

T
a
s
k
s
 
o
f

,
T
I
Q
 
Q
u
e
s
t
i
o
n
:

,
1
%

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
t
-
:
s

2
%

6
6
%

8
9

3
4

3
3
0
.

R
e
p
l
a
c
e
 
h
a
n
d
 
r
a
k
e
 
e
x
t
e
r
n
i
a
l
 
b
e
n
d
.

5
3

7
8
-

2
.
7

3
8

2
.
1

2
.
3

Y
e
a
r
l
y

Y
e
a
r
l
y

D
U
T
Y
 
N
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G
 
F
R
O
N
T

E
N
D
S

3
3
1
.

A
d
j
u
s
t
 
o
r
 
r
e
p
l
a
c
e
 
t
o
r
s
i
o
n
 
a
n
d

44
.

t
r
u
n
i
o
n
 
b
a
r
s
.

6
3

8
1
"

2
.
/

4
1

'

2
,
4

:
.
2
,
5

Y
e
a
r
l
y

M
o
n
t
h
l
y

3
3
2
.

A
d
j
u
s
t
 
a
n
d
 
r
e
p
a
c
k
 
f
r
o
n
t
 
w
h
e
e
l

.

b
e
a
r
i
n
g
.

,
9
0

9
7

.

4
.
6

8
0

-
.

2
.
4

2
.
7
 
'
.
.

W
e
e
k
l
y

W
e
e
k
l
y

3
3
3
.

B
a
l
a
n
c
e
 
w
h
e
e
l
s
 
a
n
d
 
t
i
r
e
s
.

7
3

8
9

4
.
2

6
7

2
.
4

2
.
6

W
e
e
k
l
y

D
a
i
l
y

3
3
4
.

I
n
s
p
e
c
t
 
a
n
d
 
a
l
i
g
n
 
f
r
o
n
t
 
e
n
d
.

5
7

8
4

3
.
5

4
9

2
.
7

3
.
0
.

.

W
e
e
k
l
y

D
a
i
l
y

3
3
5
.

I
n
s
p
e
c
t
 
a
n
d
 
a
l
i
g
n
 
r
e
a
r
 
,
e
n
d
.

n
d
.

3
7

5
4

.
1 1
.
9

2
2 r

2
.
3

2
.
4

Y
e
a
r
l
y

M
o
n
t
h
l
y

3
3
6
.

I
n
s
p
e
c
t
 
\
a
n
d
 
r
e
p
l
a
c
e
 
s
t
e
e
r
i
n
g
 
d
a
m
p
e
r
.
 
3
3
`

6
6
\

2
.
9
=

4
1

2
,
1
.

2
.
5

Y
e
a
r
l
y



3
3
7
.

I
n
s
p
e
c
t
 
w
h
e
e
l
 
b
e
a
r
i
n
g
s
.

3
3
8
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
a
i
r
 
f
r
o
n
t
 
s
u
s
p
e
n
s
i
o
r
C

9
2

s
y
s
t
e
m
s
.

7
3

t

3
3
9
.

L
u
b
r
i
c
a
t
e
l
l
 
j
o
i
n
t
s
.

8
5

1
0
.

3
4
0
.

L
u
b
r
i
c
a
t
e
,
t
h
e
 
f
r
o
n
t
 
a
n
d
 
r
e
a
r

4
s
u
s
p
e
n
s
i
o
h
.

.
.
.
.-

8
0

3
4
1
.

P
e
r
f
o
r
m
 
v
i
s
u
a
l
 
i
n
s
p
e
c
t
i
o
n
S
'
 
o
f

s
u
s
p
e
n
s
i
o
n
 
s
y
s
t
e
m
s
.

8
0

.

3
4
2
,
.
.

R
e
b
u
,
s
h
 
k
i
n
g
 
p
i
n
s
 
o
r
 
l
i
n
k
 
p
i
n
s
.

,
6
0

.

3
4
3
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
r
e
a
r
 
s
u
s
p
e
n
s
i
o
n

.

s
y
s
t
e
m
.

t
i

f
'
6
8

,
.

3
4
4
.

R
e
p
l
a
c
e
 
b
a
l
l
 
j
o
i
n
t
s
.

.

7
3

3
4
5
.

R
e
p
l
a
c
e
 
f
r
o
n
t
 
w
h
e
e
l
 
b
e
a
r
i
n
g
s
 
g
r
e
a
s
e
.

s
e
a
l
.

9
0

3
4
6
.

R
e
p
l
a
c
e
 
f
r
o
n
t
 
s
u
s
p
e
n
s
i
o
n
 
c
o
n
t
r
o
l

a
r
m
s
 
a
n
d
 
b
u
s
h
i
n
g
s
.

3
4
7
.

R
e
p
l
a
c
e
 
s
h
o
c
k
a
b
s
o
r
b
e
,
r
,
s
 
e
n
d

m
o
u
n
t
i
n
g
.

8
5

-

6
7

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G
 
A
U
T
O
-

.

M
O
B
I
L
E
 
A
I
R
 
C
O
N
D
I
T
I
O
N
E
R
S

3
4
8
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
f
i
l
l
 
s
y
s
t
e
m
 
w
i
t
h

f
r
e
o
n
.

5
2
'

3
4
9
.

D
i
a
g
n
o
s
e
 
a
i
r
 
c
o
n
d
i
t
i
o
n
i
n
g
 
m
a
l
f
u
n
c
-

t
i
o
n
s
.

,

5
3

9
0

4
.
4

2
.
6

"
9
6

3
.
7

5
5

2
.
1

9
5

.
3
.
8

5
5

2
.
p

.

'
9
6 ,

4
'
.
8

,
8
0

2
.
5

8
2

3
.
1

5
3

2
.
4

8
8

3
.
4

5
2

2
.
4

9
0

3
.
8

6
3

2
.
5

9
6

4
.
3

7
0

2
.
2

9
0

3
.
9

6
2

2
.
4

9
7

4
.
6

7
5

2
.
1

8
0

4
2

.
2
.
5

8
0

2
.
9

4
1

2
.
5

2
.
3

M
o
n
t
h
l
y

D
a
i
l
y

2
.
3

M
o
n
t
h
l
y

D
a
i
l
y

2
.
7

D
a
i
l
y

D
a
i
l
y

,
,

2
.
4

Y
e
a
r
l
y

Y
e
a
r
l
y

-

2
.
4

Y
e
a
r
l
y

M
o
n
t
h
l
y

2
.
9

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
5

M
o
n
t
h
l
y

W
e
e
k
l
y

2
.
7
'

Y
e
a
r
l
y

M
o
n
t
h
l
y

2
.
4

,
M
o
n
t
h
l
y

w
e
e
k
l
y

A

2
.
6

W
e
e
k
l
y

W
e
e
k
l
y

2
.
8

W
e
e
k
l
y
'

W
e
e
k
l
y

2
.
6
4

M
o
n
t
h
l
y

D
a
i
l
y

2
.
8

W
e
e
k
l
y

D
a
i
l
y



T
a
b
l
e
 
1
 
-
 
C
o
n
t
i
n
u
e
d

R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w
.
"

A
r
e
 
P
a
r
t
 
o
f

'

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
r
d

r-
4

W
4.

I
m

5-
1

M
 A

 .0
>

,
>

,
>

,
o

4
:
 
o

X
I 

4i
o

u
u

1
s
4

m
H

 M
M

M
 W

 0
0 

14
 4

4
0 

0 
C

o
c

4
4

:
4

a
 
o
 
t
o

n
 
c
.
.
-
4

m
4.

)
'

H
 .0

C
/

.-
I 

C
A

a
C

 C
P

C
5-

4
C

I
C

il 
.t.

4
itl

c
i

0 
Si

s
..-

i
4.

5 
W

..4
>

,
'

>
. 5

4
M

 W
0 

.0
4.

)
.-

I
4.

)
V

I
4.

/
5-

1
0

54
0

4)
5-

i
E

,
0 

tr
)

1-
4

X
I

.0
 o

C
4

5,
>

, t
i:

E
.

f2
 2

A
' -

>
'

u.
...

.-
i,

0
u.

 >
40

0 
A

.,.
u)

4-
a 

44
o 

.o
4-

)
'o

 X
I

o
m

o
m

).
.,i

'm
=

.
r
o
 
-
i

a
 
u
l

o
r

-
a
t
,
 
c

-1
o
>

tP
 5

4
o

tP
 U

L
P'

 ,C
1 

W
 C

M
54

5,
C

O
'

o
 
4
:

m
oo

01
.4

co
m

a'
a 

.$
4-

1
c
o

c
a

o
)
 
.

o
. A

 (
1)

34
tr

.
=

 c
r)

4-
)

$4
 a

l C
$4

rj
4.

41
)
' 3

8 
2

u
00

.>
 >

,
0

m
$
.
.
.
,

2.
$.

4 
m

.,
0s

..,
0m

>
>
.
.
.
 
0

>
m

...
.4

.I
.,

.
,

, 0
,

0
.
.
.
.
.
.
.

m
 
,
.
.
,

0
.
.
.
.
.
,

0 
0

w

o
w

.
<

.0
0 

b-
1

R
.

.
.
.
r
.

<
.0

 a
>

 0
>

 >
1 

0
<

 .0
 Q

<
 3

 >
 H

T
a
s
k
s
 
o
f

T
I
Q
 
Q
u
e
s
t
i
o
n
:

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
n
i
c
s

3
5
0
.

I
n
s
t
a
l
l
 
a
i
r
-
c
o
n
 
i
t
i
o
n
e
r
s
 
i
n

v
e
h
i
c
l
e
s
.

.

P
r
e
s
s
u
r
e
 
t
e
s
t
,
 
e
r
f
o
r
m
a
n
c
e
 
t
e
s
t
,

a
n
d
 
l
e
a
k
 
t
e
s
t
 
t
 
e
 
s
y
s
t
e
m
.

3
5
1
.

1
5
2
.

,
5
3
.

R
e
p
a
i
r
 
o
r
 
r
e
p
l
a
c
e
 
a
i
r
 
c
o
n
d
i
t
i
o
n
i
n
g

c
o
m
p
r
e
s
s
o
r
.

-
.
.

R
e
p
a
i
r
 
a
u
t
o
m
a
t
i
c
e
 
a
/
c
 
a
n
d
 
h
e
a
t
e
r

s
y
s
t
e
m
s
 
v
a
c
u
u
m
 
.
n
d
 
e
l
e
t
r
i
c
a
l
 
c
i
r
-

c
u
i
t
s
.

3
5
4
:

R
e
p
a
i
r
 
c
o
m
p
r
e
s
s
o

3
5
5
.

R
e
p
l
a
c
e
 
c
o
m
p
r
e
s
s

3
5
6
.

R
e
p
l
a
c
e
 
c
o
n
d
e
n
s
e

i
n
g
 
u
n
i
t
.

s
h
a
f
t
 
s
e
a
l
s
.

r
 
T
a
l
s
.

1

i
n
 
a
i
r
 
c
o
n
d
i
t
i
o
n
-

1
%

2
%

6
6
%

8
9

3
4

3
8
,

7
0

1
.
8

3
1

2
.
1

2
.
5

Y
e
a
r
l
y

Y
e
a
r
l
y

5
0

8
0

2
.
9

4
1

2
.
5

2
.
2
,

W
e
e
k
l
y

W
e
e
k
l
y

5
7

2
0

2
.
8

4
2

'

2
.
3

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

5
3

7
2

2
.
5

3
4
%

2
.
5

2
.
8

M
o
n
t
h
l
y

M
o
n
t
h
l
y

4
3

6
6

'
2
.
0

2
7

2
.
5

2
.
7

M
o
n
t
h
l
y

M
o
n
t
h
l
y

4
3

7
6

2
.
4

3
2

2
.
5

'
2
:
6
'

M
o
n
t
h
l
y

M
o
n
t
h
l
y

4
5

8
0

2
.
3

2
9

2
.
3

2
.
6

Y
e
a
r
l
y

M
o
n
t
h
l
y

4



X

3
5
7
:

R
e
p
l
a
c
e
 
a
i
r
 
c
o
n
d
i
t
i
o
n
e
r
 
f
a
n
 
m
o
t
o
r
.

5
7

8
2

2
.
8

3
6

2
.
2

3
5
,
8
.

R
e
p
l
a
c
e
 
e
v
a
p
o
r
a
t
o
r
 
i
n
 
a
i
r
 
C
d
n
d
i
t
i
o
n
-

I
i
n
g
 
u
n
i
t
.

.

4
3

7
8

2
%
2

2
7

2
.
3

1

,
3
9
.

R
e
p
l
a
c
e
 
d
r
y
e
r
 
i
n

i
r
 
c
o
n
d
i
t
i
o
n
i
n
g

,

u
n
i
t
.

4
8

,
7
7

2
.
8

3
0
 
'

2
.
4

,

3
6
.
0
.

R
e
p
l
a
c
e
7
e
x
p
a
n
s
i
o
n
 
v
a
l
v
e
 
i
n
 
a
i
r

c
o
n
d
i
t
i
o
n
i
n
g
 
u
n
i
t
.

4
8

7
$

2
.
4

3
2

2
.
4
'

3
8
1
.

R
e
p
l
a
c
e
 
f
r
e
c
n
 
c
o
n
 
r
o
l
 
v
a
l
v
e
 
o
r

d
i
a
p
h
r
a
g
m
 
i
n
 
a
i
r

o
n
d
i
t
i
o
n
i
n
g
 
u
n
i
t
.

3
8

7
6

2
.
2

2
9

2
.
5

.

°
/

3
6
2
.

S
e
r
v
i
c
e
 
a
i
r
,
c
o
n
d
i
 
T
o
n
e
r
 
c
o
n
t
r
o
l

c
a
b
l
e
s
 
a
n
d
 
s
w
i
t
c
h
 
s
.

5
7

8
0

.
2
.
8

4
1

,
2
.
3

D
U
T
Y
 
P
:

M
A
I
N
T
A
I
N
I
N
G
 
A
N
D
 
R
E
P
A
I
R
I
N
G
 
A
U
T
O
-

\
-
7
-
7
7
7

M
O
B
I
L
E
 
H
E
A
T
E
R
S

c
l

.

-
.
1

.

3
6
3
.

D
i
a
g
n
o
s
e
 
h
e
a
t
i
n
g
 
s
y
s
t
e
m
 
m
a
l
f
u
n
c
-

t
i
o
n
s
.

I

9
2
 
f

9
5

4
,
2

7
0

2
.
5

2
.
5

Y
e
a
r
l
y

M
o
n
t
h
l
y

2
.
6

Y
e
a
r
l
y

Y
e
a
r
l
y

2
.
6

,
,

Y
e
a
r
l
y

M
o
n
t
h
l
y

2
:
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y

1

2
.
6

M
o
n
t
h
l
y

M
o
n
t
h
l
y
,
,

2
.
5

M
o
n
t
h
l
y

W
e
e
k
l
y

3
6
4
.

I
n
s
p
e
c
t
,
a
n
d
 
r
e
p
l
a
 
e
 
t
h
e
r
m
o
s
t
a
t
.

9
0

9
5

4
.
2

6
3

2
.
3

P

3
6
5
.

I
n
s
p
e
c
t
 
a
n
d
 
r
e
p
l
a
 
e
 
d
e
f
r
o
s
t
e
;
 
h
o
s
e
.

8
7

9
3

3
.
6

5
5

2
.
0

1

3
6
6
.

R
e
p
l
a
c
e
 
h
e
a
t
e
r
 
w
a
t
e
r
 
c
o
n
t
r
o
l
 
u
n
i
t
s
.

8
8

9
3

4
.
0

6
0

,
 
2
:
2 .

3
8
7
.

R
e
m
o
y
e
 
a
n
d
 
r
e
p
a
i
r
 
o
r
 
r
e
p
l
a
C
e
 
h
e
a
t
e
r

.

c
o
r
e
.

8
7

9
2

3
.
6

5
2

2
.
3

"

3
6
8
.

S
e
r
v
i
c
e
 
h
e
a
t
e
r
 
c
o
n
t
r
o
l
 
c
o
m
p
o
n
e
n
t
s

8
8

9
2

3
.
9
'

6
2

2
.
3

3
6
9
.

S
e
r
v
i
c
e
 
o
r
 
r
e
p
l
a
c

h
e
a
t
e
r
s
.

c
i
r
c
u
l
a
t
i
n
g

4.
65

7
4

2
.
7

4
5

2
.
2

,
2
.
7

M
o
n
t
h
l
y

W
e
e
k
l
y

2
.
6

M
o
n
t
h
l
y

W
e
e
k
l
y

2
.
3

Y
e
a
r
l
y

M
o
n
t
h
l
y

P
2
.
5

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
5

M
o
n
t
h
l
y

M
o
n
t
h
l
y

2
.
5

m
o
n
t
h
l
y

W
e
e
k
l
y

2
.
5
,

Y
e
a
r
l
y

.
 
M
o
n
t
h
l
y

'

.
.



co

T
a
b
l
e
.
)
.

-
 
C
o
n
t
i
n
u
e
d

.
R
e
l
a
t
i
v
e

H
o
w
 
O
f
t
e
n
 
T
a
s
k
s

P
e
r
c
e
n
t

E
x
t
e
n
t
 
T
a
s
k
s

I
m
p
o
r
t
a
n
c
e

A
r
e
 
D
o
n
e
 
b
y
 
E
a
c
h

W
h
o
 
N
o
w

A
r
e
 
P
a
r
t
 
o
f

o
f
 
T
a
s
k
s

W
o
r
k
e
r
 
W
h
o
 
P
e
r
-

D
o
 
E
a
c
h

T
h
e
 
J
o
b

t
o
 
J
o
b

f
o
r
m
s
 
T
h
e
m

T
a
s
k
s
 
o
f

A
u
t
o
m
o
t
i
v
e
 
M
e
c
h
a
p
i
t
s

T
I
Q
 
Q
u
e
s
t
i
o
n
:

3
7
0
.

S
e
r
v
i
c
e
 
o
r
 
r
e
p
l
a
 
e
 
g
a
s
 
h
e
a
t
e
r
s
.

1
%

2
%

2
5

3
1

D
U
T
Y
 
Q
:

L
U
B
R
I
C
A
T
I
N
G

D
 
M
A
I
N
T
A
I
N
I
N
G

0
0

3
7
1
.

C
h
a
n
g
e
 
o
i
l
 
a
n
d
 
f
'
l
t
e
r
s
.

8
2

9
5

3
.
7

,
5
5

2
.
1

2
.
3

M
o
n
t
h
l
y

D
a
i
l
y

3
7
2
.

I
n
s
p
e
c
t
 
a
n
d
 
C
l
e
a
n
 
a
u
t
o
m
o
b
i
l
e

.
i
n
t
e
r
i
o
r
s
.

0
.

2
8

5
3

.
1
.
5

1
7

2
.
.
8

,
2
.
0

-
W
e
e
k
l
y

f

r

i

3
7
3
.

D
i
b
r
i
c
a
t
e
 
v
e
h
i
c
l
 
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
.

7
3

9
0

3
.
4

.
-

3
7
4
.

R
e
m
o
v
e
,
 
r
e
p
a
i
r
 
o
f
 
r
e
p
l
a
c
e
 
t
i
r
e
s
.

'

6
2

7
7

3
7
5
:

P
e
r
f
o
r
m
 
r
o
a
d
.
s
e
r
 
i
c
e
.

6
5

7
8

)
1

.
1

.
3
7
6
.

P
i
c
k
 
u
p
 
s
t
a
l
l
e
d

e
h
i
c
l
e
s
.

6
2

6
9

k

11

3
7
7
.

S
e
r
v
i
c
e
 
v
e
h
i
c
l
e
s
 
w
i
t
h
 
f
u
e
l
 
o
r
 
o
i
l
.

5
3

7
3

>
,

4
 
4
.
%

c 
cr

,
.(

-4
 5

) o C
,

m
 
0

c
,

.,4
 0

.
,
'

u 5 0
 
U
r

z 
cs

C
Y

' -
X

>
. u

'

0
 
0
 
c

z 
a.

 '-
W

.
0

r.
0

r1
.4

)4
0

.
,..

cr
.

4
0

0
t
O
-
-
0
0
C

0
 
4

0
M

.
S.

.4
0I

 0
4 

,-
I

47
%

 0
g"

g
r

M
0

M
 Z

 0
M

 M
M

g
14

-1
4

4U
 +

-4
W

 .4
3

Z
3-

i
.0

0 
C

I
0

14
a)

U
)

0
,1

0
10

V
)

>
0

>
 )

4 
0

>
 )

4
0
 
e

<
3

<
 
4
 
0

<
 
.
0
0

<
3

6
6
%

8
.
9

3
4

1
.
2

1
6

2
.
.
2

1
.
9

S
e
l
d
o
m

Y
e
a
r
l
y

,
4
9

2
.
0

2
,
2

M
o
n
t
h
l
y

D
a
i
l
y

3
.
0

4
3

.
2
.
1

2
.
2

M
o
n
t
h
l
y

W
e
e
k
l
y

.
.
.

_
,
.
.
.

3
.
0

4
3

1
2
:
3

2
.
4

W
e
e
k
l
y

W
e
e
k
l
y

1

2
:
6

3
7

2
.
1

2
.
2

M
o
n
t
h
l
y

W
e
e
k
l
y

2
.
6

4
2

1
.
9

1
2
.
0

.
D
a
i
l
y

1



r,
2

3
*
 
M
a
i
n
t
a
i
n
 
t
i
r
e
 
r
e
m
o
v

3
7
9
.

M
a
i
n
t
a
i
n
 
w
a
s
h
r
a
c
k
 
e

3
8
0
.

W
i
n
t
e
r
i
z
e
 
v
e
h
i
c
l
e
s
.

1
 
e
q
u
i
p
m
e
n
t
.

i
p
m
e
n
t
.

(t

2
8

5
8

.
8
r

8
2
.
1

2
:
0

-
.

1
5

4
5

.
7

-
.

8
2
.
2

2
.
0

Y
e
a
r
l
y

D
a
i
l
y

7
7

9
3

3
.
4

5
2

2
.
3

2
.
5

W
e
e
k
l
y

'
W
e
e
k
l
y

.



Frequency of Use of Scale Categories

. 0 0
It isof interest to note the extent to which each of the

scale categories on the questions of the Task Inventory Question-
naires were used.' Table 2 provides an overall tally of these

responses. There seemed to be a quite reasonable distribution of

category usage, with some emphasis on those which might logically

be expected.
°

Of particular notice is the use of the four undefined scale
levels on Question 6, Extent Task Is Part of the Job: Undefined

levels 2, 3, 5, and 6 together accounted forabout one-third of -

all seven response levels beyond the "0" ("not a part/of the job")

level.. This result helps allay concern thatworkers would not

understand or use scale levelswhich were not defined in some

statement form.

Consistency and Interrelationships of Task Questions

Each bf the groups of 60. mechanics and 35-39 supervisors
-answering a task question were divided alternately into-two sub-
groups of 30 mechanics and 17-20 supervisors each. -These subgroups
of respondents were then used to compute average responses for

each task question. This permitted a comparison to be Made of ho0

consistent were the average answers for a question, by relating
those given by one half of the respondents to those given by the

other-half of respondents. Table 3 lists the produCt-moment
correldtions'obtained between subgroups for Questions,1 through fl,

and for training categories within Questions 10 through 13. The

correlations were calculated across all 380 listed tasks, even
though 59 were subsequently considered to be of low relevaKce to,

the occupation.

Where a question. called for an answer to be given for each

task, it will be noted that the subgroups provided highly,consistent

answers. Where the respondents were to ,provide answers only'fbr
tasks marked as part of the job, the correlations declined sharply.
In these instances many task averages were based on fewer-respon-
dents than when all were, required to Mark an answer.

Such apparent instability, however, is somewhat misleading.
A number of the tasks were not highly relevant to the occupq
tion of Automotive Mechanic. These contributed considerable,
instability to average values computed on a task,question,;because
so few ratings entered into thgAr computation. Scale consWbgney
measures, therefore, would tend to reflect minimum estimates of
inter-group relationships.

On the matter of the extent to which each task question re-

lates to other task questions, product-moment correlations were

--- 60-

6U
/
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Table 2

Distribution of Individual Responses
on Each Task Question

pons Categories

Occurrence of Task
(Questions l'and 2)

60 35 or 39 .

Mechanics Supervisors

Tas1,-. Not Per

Group 1
(63 Mechanics Answering
Questions 1 -3 -3)

J35 Supervisors Answering
Questions 2-7-9-10)

Group
(39 Supervisors Answering
Questions 2-4-13-11)

10,055

3,966

4,304

Frequency of Task Performance
(Questions 3 and 4)

.Frequency Categories:
Not Normal, But Have Done
Less Than Once per Year
Once per Year
Once per Month
Once per Week
Once per Day
SeveralTimes Daily

877
385

1,847
3,920
3,052
1,401
1,126

648
597

1,316
2,570
1,619
1,301
2,004

Extent Task Is Part of the Job
(Question 6)a

ent Categories;
Not a Fart of Job
Minor Part
2

Substantial Part

Most icant Fart

7,814
2,305'
1,311
1,562
3,791_

1,13b
787

3,915

61
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Table 2-continued

Response Categories
60 35-or 39

Mechanics Supervisors

Time. to Qualify
(Oestion 7)

On-the-Job Qualification Time Categories:
Never Necessary 334

Beyond 3 Years on Job 360

Within 1st 3 Years 946

Within 1st Year .
1,981

Within 1st 6 Months 1,116
Within 1st 3 Months 1,090
Within 1st Month 1,503
Within 1st Week 1,718

Task ,Importance to the Job
(Questions 8 and 9) i

Importance Categories:
Low (relatively'unimportant) 1

1,725
Moderate (important, but not essential) 4,030
High (essential) 6,284

Supervisor Suggesti6ns
(Questions 10 and la)

985
2,066
5,745

Possible to Improve Task Procedures 1,182
Means for Improvement of Task Proced res:

Handbook or Other"Job Guide 168

/
Improve Directives 85

Improve Training Content 788

,Research or Special Study 104

Don't Know 25

Other
/

9

Not Marked, or Unusable RespOnQe / 3
I

Poorly Performed Tasks
Reason: for Unsatisfactory Task Performance:

Lack of Interest pr Poor Attitude
Ineffective Training Programs
Have More Important. Matters to Do
Extremely Difficult to Master
Don't Know a
Other
Not Marked, or Unusable Response

615

182
175
69
170
13
3

62
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9

:Able 2-continued

Re:ponse Cate9.3ries
60 .35 or 39

Mechanics Supervisors

Learning Lodation
(Questions 12a and

cat -ion Cateeprie :

Prior to Training 58,8 274
In Formal Training Program 10,964 6,184
On .the Job Site, After Employment 6,4.10 2,940
Experience in Related or Entry
_-
occupation 1,942 757

Other 94

7:othing to Learn 2,528 126
:lot Marked, or Unusable Response 274

a
Qaestions 6 and 12 were to be answered for all listed tasks;

hence, the large frequency of answers that a task is "not part of
the job" 0C-there is "nothing to learn." Workers answering Oues-
tions 6 and 12 were not askied first tp check tasks on Ou,-:-,tion 1.
In ()uestion 12 this interpretation is confounded with a pc..7sible
intent to note. actual job tasks which in fact require no .special
loarni -

-

63



Table 3

Inter-Group Correlations for Each Task Question

Task Question and Type of
Average Value Used

Correlation
Over All

Listed Tasks

Question 1: Occurrence* .98
(percent of workers checking-task)

Question 2: Occurrence*-
(percenti.of supervisors checking task)

.97

Quesion 3: Frequency .63
'(wor;-er medians)

Question 4: Frequency .73

(supervisor medians)

Question 6: Part of Job
(worker means)

Question 7: Time to Qualify
(supervisor medians)

.97

.84

Question 8: Job Importance .58

(worker means)

Question 9: Job Importance
(supervisor means)

Question 10: Procedure Improvement
(p'ercent of supervisors checking task)

6estion 10: Training Content
(percent of supervisors suggesting training)

Question 11: Poorly Performed
(percent of supervisors checking task)

.56

.72

.60

.53

Question 11: Training Reason .32

(percent of supervisors Suggesting training)

Question 12: School Location v; .89

(percent of workers suggesting school learning)

Question 12: Job Location *
(percent of workers suggedting on-job learning)

84

.77



Table 3-continued

Task Question and Type of
Average Value Used

Correlation
Over All

Listed Tasks

Question 13: School Location
(percent of supervisors suggesting school
learning)

Question 13: Job Location
(percent of supervisors suggesting on-job
learning)

:55

.47

*Note that Questions 1, 2, 6, and 12 called for answers
to be. given for each listed task. The other questions did not,
and averages were computed for each task only on the basis of
persons actually responding.

65

111111.



computed between various pairs of questions. These scaleiinter-
correlations are cited.in Table 4, with the caution to thei reader
that they permit only very tentative interpretations. Scales
were not fully comparable in terms of their underlying dimensions,'
with percentages sometimes'correlated with medians. Additionally,
the correlations were computed across al1,380 listed tasksi and
many less relevant tasks entered into the figures. Thus, the
correlations would tend to be minimum estimates of these inter-
relationships.

Table t shows the intercorrelations separately for the two
halves of the survey data, excluding Questions 12 and 13 which did
not lend themselves to comparisons with other scales. Stability
of these relationships might be inferred by the extent to which
these two subgroups of respondents produced nearly identical inter-
scale correlations. It is apparent that Question 1, 2, and 6 (Task
Occurrence and Part of the Job) were all highly interrelated, but
not completely so. Task Frequency (Question 3) and Time to Qualify
(Question 7) were moderately related to,several other scales.
Ratings of Job Importance (Questions 8 and 9) tended to be inde-
pendent of measures other than Task Occurrence. The percentages
of supervisors checking tasks on Questions 10 and 11 were corre-
lated somewhat with other scales, but the meaningfulness of the
relationships is uncertain. Both halves of the supervisor group
provided trivial or no relation between either Question 4 or Ques-
tion 7 and measures of Job Importance (Questions 8 and 9) and
Problem Tasks (Questions 10 and 11).

Where there were comparable task questions between workers
and supervisors, there were mixed results. Questions 1 and 2
(Task Occurrence) showed considerable relationship between answers
of workers and superVisors. However, there was only a,small to
moderate relationship between Questions 3 and 4 (Frequency of
Performance), and between Qudstions 8 and 9 (Job Importance).
This might indicate that supervisors are not highly aware of what
mechanics actually do; or that the job assignments are sufficiently
diverse (from one employer to the next) to inhibit consensus.

IMPLICATIONS OF FINDINGS

The tables of data in Appendix C provide a wealth of provoca-
tive information, depending on the needs and interests of the
reader.

Worker-Supervisor Differences

Tables C-1, C-2, and C-4 contain a column showing the differ-
ence of average responses between workers and supervisors on ques-
tions of Task Occurrence, Job Importance, and Frequency of Per -
fcrmance. When there is a large discrepancy between the two

66
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groups,. this suggests where there may be real differences in
perceptions and expectations. Such differences warrant further
examination to establish the reason for each deviation and its
meaningfulness for curriculum purposes.

On Table C-1 it can be noted that there were a very large
number of tasks (97) where the-perdentages of respondents checking
a task differed by at least 20s% between workers and supervisors. f

These were overwhelmingly indicative that supervisor expectations
for the typical mechanic were higher than actual performance of
individual workers. Of these 97 tasks, 54 were in Duties A through
E, which are not specific to equipment repair. Twenty-one occurred
in buty B (Supervising) alone. In total,/ the six most directly

orelevant duties for mechanics evidenced only a half dozen of these
differences in ratings of job occurrence. These were in the duties
involving engine overhaul, power trains,, automatic transmissions,
electrical systems, cooling systems, and auto heaters (Duties F,
G; H, I, K, and P). Of the 21 tasks on which worlker-supervisor
.differences were greater than 30%, 16 occurred in Duties B, C,
and 0 (Supervising, Eva3uating and Inspecting, and Air Conditioners).

Table C-1 also lists the differences in responses to Questions
1 and 6, where different groups of workers answered each question.
These questions, however, are not directly comparable. It had been
assumed that the "0" rating on Question 6 would be the same as not
checking a task on Question 1. This turned out to be an over-
simplified interpretation of the scale usage on Question 6. Appar-
ently' workers tended to use scale levels of 1, 2, and even 3 on
Question 6 to anticipate tasks they might be called upon to perform.
This was particularly true for the duty areas not specific, to
equipment repair (Duties A, B, C, D, and E).

There are 52 tasks on Table C-4, Frequency of Performance,
for which a worker-supervisor difference in average rating was as
large as 1.5 scale units or greater. All but 21 of these differ-
ences

--

can be attributed to the fact that few ratings entered
into their averages, since only 21 of these tasks are included
in the Table 1 list of the more job-relevant tasks. Thus, caution
in usidpg task, data must be exercised whenever there are very few
workett Or supervisors providing that data for a task. Duties
B and Q accounted for 1C of the 21 job-relevant differences.

In examining Table C-3, it can be noted that only six of the
21 job-relevant tasks (338, 339, 340, 371, 373, and 377) were any
*substantive part of the occupational work, achieving a Question
6 rating. greater than 2.0. These six tasks were in Duties N and
Q. They tended to have supervisor expectations of more frequent
performance than workers reported: daily expectations as opposed
to monthly performance. This exemplifies a possible use by super-
visors of the "daily" frequency to imply a task should be done
"as necessary." In this instance, the apparent difference,between
workers and supervisors may not be a real difference in jot
perceptions.
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No job-relevant task exhibited a worker-supervisor difference
of 1.0 scale units or greater on Questions 8 and 9, Job Importance.
In_fact, only one relevant task had a difference greater than .5
scale units (Tasks 269). All other differences of at least 1.0
that are cited on Table C-2 can be attributed to instability of
averages computed from too few respondents. That is, they pccurred
on tasks of least relevance to the occupation.

Minor deviations should'be ignored.. The margin of measurement
error is such that the data can only indicate tendencies, not
precise measures. However, when large numbers of respondents
generally agree, and when group differences are reasonably large,
.these task data can be quite informative and meaningful.

Somellues Regarding Need for *Training

The data need further analysis and interpretation in order
to be used effectively in resolving curriculum issues. The
obvious first step would be to eliminate from further'training
consideration those tasks which are not of some minimal relevance
o the occupation. This was,done to produce the task listing in

Table. 1, using information on what proportion of workers do and
shouldperform'a task. -While useful to reduce thesize of the
total list, the results may mask some issues that cou).d have
meaning for some purposes. Thus, Table 1 omits Tasks 34, 58, 61,
and 62 because few workers do them, yet one-third of the sper-
visors said they should be. done.

.

Examination of ,the Appendix C data on the remaining tasks in
Table L can provide a variety of clues as to whether or not each
task warrants training. In some instances there may be unresolved
diTferences and co flirts in the several data summaries. These
raise questions ofihy are there such differences, and what do
they imply for curriculum planning or other purposes? Additional
attention then needs to be focuged on these targeted issues, with
perhaps some other informatiOn being necessary before Such issues
can, be resolved. The advantage of the present data is that they
may help focus and direct this attention.

Thrp tasks are used below to illustrate some of the clues
that rni s t be obtained froM the data.

Task 57, "Estimate cost of vehicle repairs," is rated as a

/l
moderately relevant part of the job, p rformed often by nearly

ehalf the workers and is important to rle job. On examining
Tables C-5 and C=6, however, the task is one that can take a
relatively long time to learn on the job and neither workers nor
supervisors suggest that the task should be learned primarily
in ,school. In fact, both groups lean heavily on work experience
as the basis for acquiring the task skill.

rl n
i 0
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Two other common tasks are Tasks 160, "Run compression test,"
and 24-9, "Adjust carburetor." Competency on both tasks is expected
early on the job. In both cases, the majority of workers and
supervisors agree that the skills should be learned primarily in
school prior to employment. Table C-7 indicates, however, that
existing trainIng_on these matters may not be sufficiently effec-
tive. At lea4t 20% of the supervisors on Question 10 indicated
that iffprOvement in procedures was needed for both tasks, with
improvement of the content of formal training suggesied as the
appropriate means for accomplishing this change in work performance.
This problem identification is supported for Task 249 by super-
visors on_Question 11, with 12% indicating that the task is poorly
performed by mechanics. However, no such:performance indication
is given for. Task 160.

For interpreting Questions 10 and Il_in Table C-7, it is
usually meaningful to examine tasks where 10% or _more of the
supervisors mark them as problem areas. Since ratings on these
two questions are not called for on every task a supervisor'says.
is job relevant, when 10 o 20% of them do check a particular
task it generally would be indicative of a problem area. It may
or may not suggest a training concern, however. The methods or
reasons suggested by supervisors need to be examined for clues of
what is the nature e problem. In doing tfiis, it is useful
to acknowledge that "trai 'ng" is the typical suggestion of how
to alleviate a problem. Wh alternative s o 4-ions receive a
proportionately high use, ev thouh the are su gested by
fewer supervisors that those suggesting training, these alternate
'suggestions are often q ite meaningful and warran attention.

Of the 321 tasks 3A.sted in Table 1, supervis r answers to
Question 7 (Time to Otalify) indicate that they expect workers to
be able to competently perform only a little more than half of
them within the first six months or so on the job. Of these,
half are expected to be well performed by the first week or so.
Early Competency"is particularly expected for tasks in Duties K,
F, and Q (Cooling Systems, Heaters, and General), Other duties
-where early ability tends to be somewhat expected are Duties I,
M, and U (Electrical-Systems, Braking ISIstems, and Front Ends).
Duties where the longest periods of time on the job appear availa-
ble before competent performance is expected are Duties A, B, C,
D, E, and 0 (Organizing, Supervising, Inspecting, Training, Main-
tenance Control, and Air Cdnditioners). Precise indications of
task ratings on Question 7 are contained in Table 5 of Appendix
C.

Of the tasks cited in Table 1, formal training programs
were definitely recommended by mechanics for 202 tasks and by
supervisors for 220 tasks, using the basis that SO% or more of
each groupsuggesting a learning location did cite school training
in Qi tions'12 and 13. Of these, mechanics and supervisors both
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recommended training for 193 of the tasks. These were
in Duties F through J and L through 0, where there was
on 187 of the 230 relevant tasks. Refer to Table 6 in
C for specific ratings of taskilearning locations.

predominantly
agreement
Appendix

Clues About Problem Areas

Questions 10 and 11 allowed supervisors to pinpoint potentially,
faulty areas of training and performance. Their suggestions warrant
further exploration, of course, butthey did seem to indicate that .

at least tau,' tasks (of those cited as reasonably relevant in Table
1) coul-2, lienefit by the development of procedural handbooks or
other job guides:,

Task 3. Develop troubleshooting procedures for use in
locating vehicle malfunctions.

Task 4. Develop plans for performing maintenance.
Task 10. Establish methods to improve maintenance

procedures.
Task 14. Inspect'veflicles for compliances with local laws.

Research br other special study appears useful for one task:

Task. 3. Develop troubleshooting procedures for use in
locating vehiclrmalfunctions.

And, managers might be especially aware of attitudinal problems
interfering with -the desired performance of three tasks:.

Task 15.
Task 27.
Task 119.

Participate in-personnel meetings,
Complete work order form.
Clean engine parts and check for-condition.

Question 10 identifies 93, tasks (of those, cited as reaSonably_
relevant in Table 1) on which 15% or more of the supervisors
indicated a/possibility of improving task procedures. Along
with principal methods suggested for their improvement, these
tasks were:

1. Provide a handbook or other job guide for four tasks
(3, 4, 10, 14).

2. Improve directives for ,one task (14).

3. Improve training content for 79 tasks (3, 44, 52, 54, 57,

117, 119120, 121, 122, 123,. 124, 125, 126, 128, 132, 133,

138, 139, 144, 148, 149, 151, 152, 153, 155, 156, 157, 158,

159, 160, 162, 163, 173, 175, 177, 181, 196, 199, 205, 210,

212, 213, 214, 215, 216, 218, 220,,221, 223, 225, 226, 227,

232, 233, 234, 244, 246, 249, 250, 253, 255, 261, 270, 271,

286, 291, 293, 296, 316, 331, 334, 338, 339, 344, 349, 351;

353, 363).
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4. Provide research or special study for one task (3).

5. No concensus oh method, for eight tasks.(18,29, 211,
228, 245, 248, 278, 380).

Questidn 11 identifies 30 tasks (of those cited in Table 1)
on which 15% or more of the supervisors indicated that, 'for many
workers, performance was generally poor. Prime reasons suggested\
for such unsatisfactory performance were:

1. Due to lack of interest or poor attitude for three tasks
(15, 27, 119).

2. Due to ineffective training programs for seven tasks (3,
44, 153, 214, 216, 218, 300).

3. Due to mechanics having more important matters to do for
three tasks (54, 56% 110).

4. Due to 12 tasks being extremely d fficult to master
(52, 120, 128, 177, 215, 221, 24F 248, 270, 349, 353,
363).

'5. No concensus on reason, for fide tasks (90, 155, 235,
334, M).

Supervisor Suggestions for_Improving Performance

Supervisors were generous with their comments. S4ch inform-
,
, ation is quite valuable for interpreting responses tolsome of the
task statements.' In instances where the task questionnaires asked
raters for their comments and suggestions on specific items, a
number of supervisors did provide such comments. These are listed,
below, with the caution that they are comments given by individual
-supervisors. These comments are not necessarily representative
of the entire occupation, but they may provide useful clues to
management and training personnel for planning efforts to improve
worker effectiveness and-performance.

Suggestions of ways to improve fask-procedures, ogler than
the standard means listed on the Question 10 answer, sheet, were
as follows:

Task 14 - Have laws written by mechanic, not politicians.

Task 33 Dealers do not mail special bulletins to us as
much as Icaould like.

Task 44 - Should.have clearinghouse for information on new
cars, since dealers cannot service all they sell.
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Tasks 91, 100 - Most do not realize that they must earn two
ti:des (plus) their labor'dntake to keep them where they are
and with the same wage; some basic economic courses should
be taught, and why shop tickets and work orders must be
filled out dorrectly;without them the garage is lost, and
the people who work there, too; I'll bet that 10-20% of all

labor-performed'is free.

-4ask-255 - Many driveA-owners do not realize that there is
an electrial throttle linkage on 1971-up cars; you must turn
the key on first, then depress the accelerator to activate
che?choke-faSt idle linkage.

Task 305 - We repair'so many auto brake problems--so
"butchered" it's time for another car; I do not believe that
S% of all mechanics in U.S. can adjust and service correctly.

Task/334 - Customer and mechanic instructions could help
her ; this.area is a shame, probably 213 of all front end
cabs that hit th,e floor are good . . .

One pervisor provided,a general ,comment on _means for impr ing

task -ocedures:

periting within a service environment as we o, most of our
recommendations for improvement'.are dire ed to outsiders;
internally, we use training as the onl means of improvement
apart from exposure.

Question 11 asked supervisort ,for reason:., why certaiAasks
were generally perforined poorly. In addifIon tolthe use L.standard

answer categories, the following reasons were written in by some '

of the responding supetVisors:

Task 22 ----No one system works.

Task 44 - Frequently hampered by the fact that most mechanics
have a poor understanding of basic science, such as electricity
and thermodynamics.

Tasks 214, 265 - Electrical problems generally are the most
trouble for the average mechanic, due to his lack'of a basic

knowledge W; electricity./

eral comments on Question 11 included the following:

To summarize Question 11, in my 27 years experience as
-service manager, I find that it isn't so much the lack of
interest or otherwise that causes job come-backs, but r ther
the highly sophisticated systems that are being used in cars-
today_and the constant changes from 'year to year; this change

is as great a_ burden as learning the basics of mechanics.
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Aa essay is needed to answer each one of these; each task is
performed under the pressure of time, so they are naturally
short-cutted; every item Uld ire marked.

Additional Comments and Suggestions .

Questiqns 12 and 13 (Learning Location) elicited some written
comments, even though little emphasis had been directed toward,
such write-ins on the ques'tionnaire. From workers on Question
12 came these comments:

Task 14 - State conducts schools for inspectors.

Tasks r-Orough 116 - The-mechanic is either going to get
this exp6rience at school or on the job, but only if he's
going o look for a supervisory position.

Tasks 134, 135, 137, 142 - Usually done by sublet repair
shop.

Task 1 - Against the law, should never be done.

221 - Training is a.necessity to learn difference in
chorts and opens; learn to read schematics and diagrams is
most important in electrical diagnosis.

Task i4e 7 Training-is:a must for the testing cf dash units,
but rewiring of dash units is usually done by,sublet repair

4
Tasks Z6ks 265,-/ , 267, 269, 272, 280, 310, 314, 319 - Possible
specializ ed training after employment, for unusual items
requiring more training than normal on- the -job instruction.

0

General comments on Questions 12 and 13 included the.foll6wing:

I believe you have
the-job training.

training in conjunction with on-

6
I think the mechanic should have OJT (or some pri.or training)
before any formal training, because formal training generally
assumes the mechanic has a fair knowledge of the s;Abject:

Many, many mechanics would be greatly benefited,by a better
un.lerstanding of human relations. Also, many mechanics have
a poor understanding of economics other than thEirpay check;
it would do well to includ4 some basic economics in their
-chooling.

4r

I really believe that even with
will learn 90 once he is on the
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Ra,ers also pointed out the,need to state some tasks with
greater clarity. Tasks which b.:-.med to warrant further clarifi-
cation,Tjere-Tasks 3.9,,130, 135, 21.1, and 292.

Individual raters suggested statement :odifications. One
suggested that Task 134 should be expanded to Include the action
of "cleaning and inspection." Another felt that -he action in
Tasks 192 and 193 is more appropriately that of "re,lace," not
"straighten." Similarly, in Task 201 the action "is Lsually
that of replacing." One commented that Task 211 is par, of Task
210. Task 273 elicited' two types of suggestions: substituting
the term "heat" for "head," and, ding the term "thermactot system."
Another asked whether Task 294 mean the "adding of P.S. fluid,"
an whether Task 296 meant "cylinder was the same as "slave."

Some respondents suggested areas of °Mission in the task
ng. These are represented in the following two comments:

I notice in your list of, activities that wind, water
noise, Vibration, aild harshness are not included. This is
a very important and vital departmerht of any dealership.
Also, there is no mention of time girds, clocks, or records
of work orders. Other suggestions: hydraulic lift operatiOn
and safety, safety'in shop, acetylene and arc welding,
maintenance of shop equipment, air operated tools (drills,
impact tools, jacks, etc)

There is nothing on your list of activities about repairs
of squ7aks, rattles, wind noises, and water leaks; and not

.,enoughkon tire and vibration problems.

These suggestions and potenti:11 item modifications may be

useful considerations in any"future applications of this task

inventory. Interpretations of the specific task ratings may also
be influenced by coDsideration of which tasks were too vague to

yield accurate responses on.the questions. On the other hand, tht
nmber.of such items noted aut of ;a total listing of 380 t:a-4s was

not highly disproportionate. The..--e remain "a great number of tasks,
with 2ssociated task data,,in which a reasonable amount of confi-

depoe can be placed.

USE OF THE DATA

%

. Fr_.- the ;a.7..pe _nces of the Cornell University surveys of

ornamental Furticu e jobs, it wold appear that several types
ps aoul be interested irl,task data ( _rkey, 1075):
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I. One group would be comprised of persons writing or up-
dating curriculums for training programs to prepare stu-
dents for initial employment in an occupation. This
group needs a list of job tasks for which training is
relevant, and information for use in identifying priori-
ties of training Reed. A subset of this group would be
those persons who also have responsibility for continuing
education programs-at the post-secondary levele For them,,
the total range of tasks performed in an occupation would
be important, as well as identification of those tasks
generally needing improved performance.

2. A second user group are those persons who may also belong
to the first group, but who conduct local occupational
surveys as needed for their individual training prOgrams
This group might well extract important survey informa-
tion and take it to their advisory' committee to v.erify
local needs. Data more representative of performance

requirements nation- and industry-wide could be compared
with local results to assure that students are prepared
for a wide scope of.employment opportunities. To begin
conduting their own local surveys, the existing task

-lists provide a starting point for development of their
own lists which may include greater attention to local

-practices.

3. A third group is composed of research-oriented curriculum
development personnel who are interested.in developing

-,new or improved procedures for analyzing,the requirements
of performance situations. For this group, a description
of survey results can be used to compare with results
fr6m alternative procedures or surveys.

4. A fourth group consists of prospective workers in the
occupation surveyed, and of the guidance counselors
serying their needs. The identification-of what work
actually is being performed by workers may-be an impor-
tAnt source of information describing an occupation at
a given'point in time. One item of useful information

----might be data on how often a task is performed by a
worker; though tasks frequently performed are not
necessarily the critical tasks of the job.

One add4.tional user group for occupational survey data is that
professional and labor asspciations. They are becoming increas-

ingly concerned with activities to assure that unemployment, under -
employment a;id obsolescence among.lheir membem, do not occur.
':!orkshops and-newletters communicate information for skill
lvelopment and upgrading.

Evidence of this concern in the automotive industry is
apparent in the industry development of such training and in , ue=
tion qtandards ao:
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1. Career:I:level° ment standards for vocational automotive
service instruction, a publication project of the Motor
Vehicle Manufacturers = American Vocational Association
industry Planning Council in cooperation with the Service
Managers Committee, Motor Vehicle Manufacturers Associa-
tion of/the United States (1973).

2. ASCA's National apprenticeship and training standards
for automobile mechanics, body repairer, and painter, a
publication prepared by, the National Apprenticeship and
Technical Training Committee of the AutomotiqdSerVide-
Councils of America (1974).

3 National Institute for Automobile Service Excellence
competency tests, under Which NIASE sponsors the develop-
Ment of a program for the voluntary testing and certifi-

,.-cation of mechanics (Bulletin of Information, 1975)-.

Application of the task survey approach to the development
of training performance standards is currently underway by the
International Union of Operating Engineers for 't,he purpose of
strengthening apprenticeship, training, and affirmative action
programs.

Curriculum developers who plan training programs in schools
and colleges offering specialized programs for potential mechanics
may be interested in the importance or relevance of a job task to
the mechanic of a particular type of business enterprise. For
example, some programs may intend to train mechanics for emp]oy-
ment on certain makes of automobiles, or in/the motar pool of a

government agency. The present survey datA, however, do not
indicate the significance of tasks for a tingle type of industry
or enterprise. Rather, it is a composite cross-section of employ-
ment situations. The study would need to be repeated, using workers
and supervisors from a particular type 9'f industry, to obtain
meaningful information based only on that industry. This coulp,
of course, be done; and, if description wee available to

industryrepresent a second , it woulcL be most appropriate to
compare results and note ifferences according to the type of
industry involved.

In making use of the mechanic task data, there are several
misconceptions to be avoided and cautions to be observed when

/ interpreting this information. The data reports 4 picture of the
occupation:as it existed at the time of the survey, but the
occupation is undergoing cnange and new surveys would be Oarranted
to detect trends and determine task reTevancy at different points
in the future. Not all tasks in the total list are relevant,to the
job of A4tomotive Mechanics, nor are all job-relevant tasks
approprite for any one specific mechanic. These tasks vary in
the degree to which they are job relevant, being perforMed by
differing proportions of mechanics and each having its own level
of value,to the occupational assignment.

9
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Additionally, the learning of a task is not an all-or-none
proposition. For many tasks the learning process may only begin
in pre-employment schooling, with job experience and company
training programs serving to extend and complete that learning.
Some tasks may not even warrant the attainment of full proficiency,
with minimum capability being all that the job requires of a worker.
Nor does job importance directly imply training importance for a
task. Thus, despite a task's ratings of frequency, importance,
significance, problems, and suggested learning locations, deci-
sions by curriculum planners are still required on what and how
much training is_aborooriate. These decisions, however, should
be possible with reasonably assured accuracy and certainty when
the planner can refer to an informed source of what work is
cu ently dope by workers in an occupation. The Present report is
int cded to be of service in providing one such data base.
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APPENDIX A
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DATA-GATHERING LOCATIONS FOR THE

1974 TASK INVENTORY QUESTIONNAIRES

Washington Wisconsin
California Oklahoma

.

Ohio New Hampshire
Mississippi New Jersey
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Network of state curriculum laboratories, research centers, and
vocational agencies participating in the early 1974 administration
of Task Inventory Questionnaires to workers and supervisors:

California

Vocational- Technical Education ,Curriculum Laboratory,
California State Department of/Education

Patrick J. Weagraff, Director

Mississippi

Research and Curriculum Unit for Vocational-Technical Education,
Mississippi State Division of Vocational and Technical.
Education and Mississippi State University (cooperating)

James E. Wall, Associate Dean (R&D) and R/CU Director
James F. Shill, R/CU Co-Director

New Hampshire'

Division of Vocational-Technical Education,
I\OW Hampshire alate Department.Of Education

Gloria Cooper, Director, 'Research Coordinating Unit
Deborah L. Bloxom, Associate Education Consultant
Richard L:.Baricer, DireatOr, Professional Development

New Jersey

New Jersey Vocational-Technical Curriculum Laboratory,
Bureau of Occupational Research Development, New Jersey
State Division of Vocational Education

Joseph F. Kelly, Director

Ohio

Instructional Materials Laboratory,
The Ohio State University, Trade and Industrial Education

Services

Tom L. Hindes, Director

Ca go
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Oklahoma

Division of Research, Planning and Evaluation,
Oklahoma State Department of Vocational and Technical Education

William W. Stevenson, Director,
Fern A. Green, Planning Unit Coordinator
Larry D. Johnson, Research Assistant
Ronald Meek, Coordinator, Curriculum and Instructional

Materials Center

Washington

Curriculum Management Center,
Washington State)Coordinating Council_for Occupational Education

James L. Blue, Director .

(with) Ross Byrd, Associate Professor .

Department of Business Education and Administrative
Management,

Central Washington State College

Wisconsin

Instructional Services,
Wixcopsin Board -of Vocational, Technical, and Adult Education

Clifford Zenor, Consultant

(with5 Griff Dye, Consultant
= Center for VoCational,-Technical Education Studies,

University of Wisconsin-Madison
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APPENDIX B

BACKGROUND CHARACTERISTICS OF RESPONDENTS

Appendix B contains background characteristics of The people
answering the questionnaires/. The source'of the data for Tables°
1-4 in this_appendix was the Background Information page of the
Task Inventory Questionnaires, while Table B-5 incorporates data
reported by the agencies ,Odministering those questionnaires. Job,
business, and training labels given.in Tables 1-3 were options
listed on each Background Inforniation sheet, along with a category
for noting other labels. Respondents were to check only one op-
tion. Multiple resrfonses to a question were recorded as unknown,
which commonly occurred in the citation of training sources and
types-of business:

Table

B-1
B-2,
B-3
B-4
B-5

87

Description

Job Title
Type of Business
Source of Training'
Years of Experience
Location Contexts
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Table B-2

Type of-Tkminess

I

/ Business Types Pi

workers Super-crrsor,s

°Percent ...N* PerCeniThL-

Agriculture ,1 0.8 0, 0

t0

0 1.

.
Banking and Finance 0 \,. 0 0

Communications 6 5.0 5.4 ,

Construction 0 0 0

Education 2 1.7 // 3' 4:1
,

Equipment Servicing 15 ' 12. / .9.5

Federal Agency 2 7 1 \1.4,

Food-Processing 0 , 0 0 0_

Health Services C. / 0 0

1.9.5u,cance 0 -0 0

Services 0 0 0///Legal

//' Manufacturing / 0
/

0 2 2.7

Merchandising and Sales/ 5 4.2 5 6.8

Natural ResOurces (other
ihan_Agriculture) 0 0 0

Nom-Federal Government _

(other than Education) r, 4.2 3 4.1

Research 1 0.8 0 0

Transportation
I/

32 26.7 19
/

25.7

Utility (energy, water,
fuel) 1 0.8 1

e

1.4.

Otber 33 27.5 23 -31.1

Utiknown
.

17 --14.2 6 13:1.

Totals 120 100.0 74 100.0

I.

89

I'
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Table 137-3

Source ofTraining

Training Source's .N Percent

Public High School

'Technical Institute Dr College

/ Manpower Deelopment Program
(MDTA)

Adult Education Program
, .

(other than MDTA)

Armed Services Technical
School

Private Business, Trade, or
Technical Shoo2..

Community or Junior College .:

Senior College or UniversiXylc

Correspondence Courses

Employer Training Program'

EquipmqntManufacturer's
Training Program

5 4.2

18 15.0'

1.7

4)4-10 8.3

4 3.3

0 0*:

6

0 0.

3 2 . 5

0 0

Formal Appienticeship
Program 4 -' 3.3

Previous Work Experience`iin
other types` of jobs

i
.3

.2.5

On the Job (Self-Learne(6\ 40 33.3

Other '0
'-j3

Unknown 28 ----23.3

Totals 120 100.0

90



Table;13-4
.

Years of Experience

Automotive Mechanics Na

Mean
No: of
Years. SD

Worked at Present
Job

Worked in Automotive-
Repair.Field

118

117

5.6c,.

11.38

6.41

7.88

Range of Years
Least Most

0 . 36 ,

1 - 36 ,

mechanics-q:Number o mechanics providing usable respbnses.

4.

A

/ r

a

s

cr

o

r /

,

/

1

-.,

t

p

s'
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Table B-5

Location Contextsa

Typ4s of Business Opera ion
Workers Supervisors

New Car Dealer

Independent Garage

Agency Motor Pool-

Mew and Used Car Dealership
. .

Fleet Operation

City/County Government

Automotive Repair Operation
.

; 4

Unknown ' .

.

23 .

1

9)

-27

2

9

r

0

49

12

5

9

2

4

1

37

Size of Business
..,

2
,

2 9

16
(

73
.

5

12

9

48.

- t

1 Small

,,Moderate

Large ,
....--

,

1 .

Unknown .,

.

`City.Size
(

32

7

81

17

1

56

c

Metropolitan

Moderate /Remote

Untisr

aData provided by supporting
(mechanics) and,74 supervisors.

state agencies for no workers

ti

k

92
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APPENDIX C

TASK INVENTORY DATA

Appendix C contains a detailed presentation of the task_
inventory-data in computer printout form. Each table is preceded
by aideseription of the questions and, response categoi.ies that are
reported on that table.

Table

C-1

Description

Task Occurrence (Q1, Qi2, and Q6)

C-2 Task Importance (Q8 and Q9 -)

C-3 Extent. Task Is Part of tfie Job (Q6)

C-4 Frequency of Task PerforMance
(Q3 and Q4)

C-5 Time to Qualify (Q7)

C-6 Learning Location (Q12 and Q13)'

C-7 \Supervisor Suggestions (Q10 and Q11)

C-8 mary of Tasks.by Percent of
Wor ers Performing

C -9 Summary of Tasks by Percent of
Supervisors Desitihg Performance

lop

r

4



Table C-1

Task Occurrence (Q1,Q2,'and Q6)a

Question 1: Task Occurrence (Workers)

During the last year or so in your-preient job position as

an Automotive Mechanic, which of the activities have you

performed?

Response: Check mark for each. task performed:

Question 2: Task Occurrence :(Supervisbrs).

From your experience as a supervisor of-one or more Automotive

Mechanics, 'indicate which of the activities should be per:

formed by Nsomotive Mechanics in your operation; that is,

by such employees under your supervision in your shop or

garage. Indicate which tasks your Automotive MechAnics should

be doing-as part of their job, even if only done once.

Response: Check mark for each task that-mechanics are-
,

expected to do.
t

Question 6: Extent Task*Is Part of the Position (Workers)

Answer this question so-as-to give the best description you

can. For each task statement, rate how significant a part

of your job'it is. Consider and weigh its- importance,-fre-

quency of occurrence,'relevance, and any other factor which

Stou think determines to what extent the task is part of your

position. In your own mind, combine these factors into a

single 'rating of how significant a part of your job it

represents. ,

Categonies and Values of the Response Scale:

0 = Definitely hot a part of my job

1 =. Under unusual circumstanced may be a minor
part of my job

2 = Xnot defined?
3 = (not defined)
4 = A substantial 'part of my job

5 = (not defined)
6 = (not defined)
7 = A most significant part of my job

aIn Table C-1, positive (checked) responses are reported for

- Ql and Q2. A.composite response composed of any election of scale.

ratings 1 through 7 is reported for Q6. The resu is indicate that.

Q6 As a more sensitive measure of minor tasks th n-the checklist

used in.Q1 and Q2. Because the group of,workers responding to Q6

rated each task, the data provided by Q6 appear to include those
they might do on some remote occasion.

94



) _

Each of the 10 columns of Table 0-1 is identified below.

Column lf Number .of Group 1 workers who checked (9aes'tion
1) that the task is perfprmed. s,

Percent,of Grotty A:qorkers checking the task
(Question 1).

Column 2:

Column 3:, Nuraber of Group 2 workers who 'rated the task as
'being some part of the job (Question 6).

I

ColUmn 4 Percent of Group 2 workers rating the task 1-7
(Question 6).

Columns
/ 5 and 6:

Column 7:

-,

Column 8:

Column 9:

Column 10:

Composite of Cglumm 174 data.

Difference between worker gap s responding to
the task (Column 2 minus Column 4).

Number of combined Groups 1 Ind 2 supervisors
who checked (Question 2) that the task should
be performed by mectinics.

Percent of all supervisors checking the task
.(Question

f

Difference between workers and supervisors
responding to the task (Column 2 minus Column 9).
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Table C-2

Task Importance 1,Q8 and Q9)a

Question 8: Task Importance to Job (Workers)

What degree of importance would you assign to each job
activity you perform? Judge the importance of each activity
in regard to its contribution to effective operations in
your shop or garage.

Categories- and Values of the Response Scale:

1 = Low importance (relatively unimportant part of the job)
,2 = Moderate importance (important but not essential).

= High importance (essential part of the job that
decisively influences,the effectiveness of the shop
or garage operations). if

\question 9: Task ,Importance to Job (Supervisors)

\ Based upon your supervisory experience in your present opera-
tions, what degree of importance would you assign to each
job ac- tivity that is appropriate for your Automotive Mechanics?
Judge the importance of each,actiVity in regard to its con-
tribution to effective operations in your shop or. garage.

Categories and Values of the Response Scale: Identical to
-...hozp of Question 8.

Each 0.. the 22 columns of rable C-2 is identified below.

Column 11:
S

Column 12:

Column 13:

Column 14,
15 and 16:

Column 17:

Average (mean) of worker ratings, consider?
ing,,only those who checked (Question 1) that
the task was performed.

Standard deviation showing degree of response
variability.

Number of workers whb rated `the task 1-3
Question 8):/ (v

Average, standard deviation,-and number of
supervisors who rated the task (Question 9),
considering only those who checked (Question
2).that the task should be performed.

Difference between- worker and supervisor
average ratings (Column 11 minus Column 14).

a
Questions 8 and 9 were answered only for those tasks checked on
Ql or Q2.
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Table C-2-continued

.S)lumns 18
through 24:

Same as Columns 11 through 17, except the
average ratings were computed across all
persons in each group. Persons not checking
the task (Questions%1 cr 2) were included in
the average by considering their rating to be

a value of "0".

Note: The Column 18-24 summaries may-be of value in Providing_
greater comparability with Question 6 ratings as given
in Table C-3. /Columns 18-24 denote a task's rating
;;11:1-1 respect to job importance for the entire occupa-
tion that is represented in the survey. ,Or the other,
handl- columns 11-17.denote a task's\job importance
only in regard to those in an occupation who do or
should perform that task, Thus, a task might only be
r:equired of a very few workers but forthem it could

be highly important. Extremely difficUlt tasks,
involving great skill and'experience, cold be of this

na':ure.

ind 28:

_

r.h 32:

Number o: :=eved workers using each level
of the impor-_,-4n_t- scale. 4olumn 25 (None)
is the complement ..)f- fne number of:workers
checking-the task on Question 1, as recorded
in Column 1 on Table- C-1.

Same as Columns 25 through 28, but for
supervisOrs' ratings.- Column 29 (None) is
the complement of that portion of Column 8
(Table C-1) represented by the 35 supervisors
in, Group 1.
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4 Table C-3

Extent Task Is Part of the Job.(Q6)a

Question 6: Extent Task Is Part of the Position (Workers)

Answer this question so as to give the best description you
can of what you do in your present job as an Automotive

,MechLnic. .For each task statement, rate how significant a
part' of your job it is. Consider and weigh its importance,
frequency of occurrel:ele, relevance, and any other factor
which you think determines to what extent the task'is part
of your position. In you?:- own mind,-combine these factors
into a single rating.of how Idgnificant a part of your job
it represents.

Categories and Salues of the Response Scale:

0 = Definitely nota part of my job
1 = Under unusual circumstances may be a minor part of

my-jCb
2 = (not defined)
3 = (not defined)

= A substantial part of- my job
5 = (not defined)
6 = (not defined)
7 = A most significant part of my job

...-

Ea'ciot of the 13 columns of Table C-3-is identified beloW.
. /

..

/,

Column 33: Average'(mean) of worker ratiRgs.

Column 34: Standard deviation showing degree of response
variability.

Column 35:'
.

Number of workers who rated the task 0-7.

Column 36 ,

through'43: ' Number of surveyed workers using-each level.
of the scale.

Column 414:, Percent of surveyed workers who rated the
task as part of their job:, That is, they
used...a rating level other than "0".

.

,

aQuestion 6 was answered by workers jA Group 2 for arl tasks in the
inventory.
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Table C -3- continued
'so

Column '45:

p

Percent' of surveyed workers who rated the
task as at least a "substantial part" of
their job. That is, they used a rating .

level of "Wit on higher, indicating it was a
-reasonably significamk part 'of the job.
*(This would seem to be a useful indicator,
of a task's actual relevance to-an occupa-
tion, serving to differentiate between two
occupations where workers,in both may-at .
times fierfdrm the. same task.)

1.28

121
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Tale C-4

Frequency of Task Performance (Qyand ,Q4 )a

!

,.eStion 3: Frequency of Performance ('Wo kegs)
-.

How often have:you been performing each of the activities
done by ',ou (as. hecked in Quest,in 1)?

Categories and Values of the Response Scale:

. 1 = Have .(yhe, but don't normally do (0 ).
2 = Less ,nan once a year (Y-).
3 = Once, a year (1Y)., /

4 = Once a month (1M). on the average,
5 = Once a week (1W),' over the last
6 = Once a dky'(11)),.. several months
7 = everal times each work day (-D+).

Ouestion 4/ Frequency of Performance (Supervisors)

From your experience as a supervi_lr of one or more Automotive
'lechanics, judge about how often a typical Automotive Mechanic
in your operation should perform read of the activities, you
checked (in Question 2):

Categories and Values of the Response Scale: Identical to
those of Question 3. .

.Each of.the 27 columns of Table C-4 is identified below.

Column 66: Average (median) of worker ratings, consider-
- ing only those who checked (Question 1) that

the task was performed.

mn 47:

Column 4 :

Columns 49,
aria 51:

Quartile deviation showing degree of response
variability.

Number of workers rating the task (Quest
1

oh 3).

Average, quartile deviation, and number of
supervisors rating the task (QuesTOn 4),
considering only those who checked (Question
2) that the task should be performed.

(-3tiono
and 02.

4

4 were answered only for those tasks checked on

"140
133,



Table C -4- continued

Column 52:

Column Y3
through 60:

Column-61:

c\

Column 62:

Columns 63
through 72:

Difference between worker and supervisor
average ratings (Column 46 minus Column 49).

Number of workers using each level of.the
frequency scale. Column 53 (None) is the
complement of the number of workers checking
the task on Question 1, as recordethin
Column 1 on Table C-1.

Percent of workers who do the task (Question
1), but report it performed less frequently
than once a year (combining scale..aategories
Y- and 0+).

Percent of workers who do the task (Q tion
1) and report it performed once a week'o
more often (combining scale categories 11..
1D, and D+).

Same'as Columns 53 through 62, but for uper-
visors' ratings. Column 63 (None) is t e
complement of.tIlat portion of Column 8
(Table C-1) represented by the 39 supervisor}
in Group 2.
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Table C-5.

Time to Qualify (Q7)a

Question 7: Time to Qualify (Supervisors)

By your standards as a suPervisor of one or more Automotive
Mechanics, when do you expect that a new Automotive Mechanic
employee should be capable of satisfactorily performing each

of the activities you checked? That is, how soon after
beginning employment as an Automotive Mechanic do you feel
that employees should be able to do each activity with
reasonable competency?

Categories and Values of the lesprnse Scale:

1 = Competent perfo'rmance is never rieossary (0).
2 = Some number of years beyond the first 3 (Y+).
3 = Within the first 3 years (3Y).
4 = Within the first year (X).
5 = Within the first 6 months CV.
6 =, Within the first 3 months (3M).
7-= Within the first month (M) .
8 = Within the first creek on the job (W).

Each of the 14 columns of Table C-5 is identified below.

Column 73: Average (median) of supervisor ratings,
considering only those who checked (Question
2,that the task should be performed.

Column 74; Quartile deviation showing degree of response
variability.

Column 75: Number of supervisors rating the task
(Question 7).

Column 76
through 84: Number of supervisors using each level of

the time scale. Column 76 (None) is the
complement of that portion of Column 8
(Table C-1) represented by fhe 35 supervisors
in Group 1.

a
Question 7 was answered only for those tasks checked on Q2.
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Table C-S-continued

Column 85:

Column 86:

Percent of supervisors, of those indicating
the task should be done_tQuestion 2), who
do not expect competent performance during
a worker's first year of job experience.
(combining scale categories 3Y, and 0).)

Percent of supervisors, of those indicating
the task should be done (Question 2, who
expect competent performance within a worker
first three months of job experience (com-
bining scale categories 3M, M, and W).

ti
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Table C-6

Learning Location (Q12 and Q13)a

Question 12: Learning Location (Workers) -

From your total experience as.an Automotive Mechanic (with
present and prel4pus employers), judge where each job activit
should be learnea4 That is, where should an Automotive
Mechanic make the main effort to learn what needs to be known

about each activity?

Categories of the Response Scale:

a. Prior to enrollment in a formal job training program
(P).

b. In a formal training program or school before regular
employment in the job (T).

c. On site (such as by job experience after employment
or on-the-job training) (S).

d. Through prior employment, experience in a related or
lower ent.T occupation (E).

e. Other (comments to be written in) (0).
f. There is nothing that new Automotive Mechanics would

need to learn about the activity (such as when it is
not part of the job or there is nothing of any real
substance to learn) (N)..

Question 13 Learning Location (Supervisors)

From your total-experience in employing and supervising
Automotive Mechanics, judge where each job activity should
be learned.

Categories of the Response Scale: Identical to those of
Question 12.

Each of the 25 columns of Table C-6 is identified below.

Column 87:

Cplumn 88:

Number of workers suggesting that the task
essentially should be learned prior to
formal training (P).

Number of workers suggesting that the task
should be learned mainly in formal training
before employment (T).

aQuestion 12 was answered by workers in Group 2 for all tasks in

the inventory. Question' 13wds dnswered by supervisors only for
those tasks checked on 02.
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C - continued

Col lmn 39: Number of workers suggesting that the task
should be learned mainly On site, after
employment (S).

Column Number of workers suggestinF, that the task
should be learned mainly through experience
in other occupations (E).

1%mn 91: Number of workers suggesting learning loca-
tions.other than those listed (0).

ote: Asterisks CIO appear next to frequency numbers in
Columns 87-91 when that category receives 20% or more
of the combined responses of P, T, S, E, and 0 (but
not counting "nothing to learn" responses).

Column 92:

Column 93:

Col:mns
through 37: Percent of workers suggesting that the main

learning location be prior to training (P),
training before employment (T), or the job
silluation itself (S). Since both categories
S and E represent job experience of one sort

( or another, Column 97 reports the combined
percent of workers using either of these
responses for a task.

rri Most common response (moo -) giv n by workers,
not considering the "nothi t learn" (II)
category. Occasionally more t,an one category.
tied for most common use. The table
displays as many as two modes for a task.
If there were more than tiro modes, as may
readily occur when very few workers suggest
a learning location, the table displays the
symbol "MM", an abbreviation for "multiple
modes." -

161

Number of workers suggesting that no parti-
cular learning would be needed for the task.

Number of workers indicating that the task
is not considered as pirt ofheir job
(Question 6). This entry is repeated here
from Table C-3 (Column 36) to permit com-
parison with Column 92 (N). Obviously, many
workers suggested a learning location on
Question 12, even though these same workers
had indicated on Question 6 that the task
was not part of their job. No attempt was
made in this study to restrict the counting
and summarizing of Question 12 responSes to
only those tasks on which ,each worker had
indicated that it was at least of some minor
significance to the job (Question 6).
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Column 99. Percent of workers giving the modal response;
with the percentage based on the combined
number of responses using categories P, T,
S, E, and 0-(but not including.N responses).

Columns 100
through 135: Same as Columns 87 through-92 but for super-

-visors' ratings. Column 105 (N) represents
a true rating of no training need for a
relevant task, since supervisors only an-
swered Question 13 for tasks they had
checked on Question 2. Though the N cate-
gory may occasionally represent the modal
response, no asterisk was printed to indicate
this.

("olumn 106: Similar to Column 93, but using negative
responsesto Question 2 by the 39 supervisors
in Group 2.

Columns 107 -

through 112: Same as Columns 94 through 99, but for
supervisors' ratings.
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Table C-7

Supervisor Suggestions (Q10 a --;

Question 10: Possible to Improve Procedures (Supe:'isors)

(Part 1) Based on your total experience as a pervis,, of,

Automotive Mechanics do you feel that for some of their work
activities there could be a better or more effective way of
doing the activity? Thaft is, of the activities you che:ke,1
(in Question 2), could an improvement be made on the piesent
way....1n which A.',4tomotive Mechanics typically perform arl

activity?

Response: Check mark for each task where
be imprclve.

o Co.11-1

i(Fart 2) For those activities ch as possible tr.-, mprove
Procedures', suggest the main way ,..17 improvincrisuf*Prc:I.edures.

Categories of the Response Scale:

a. Provide a readable, reaAv-ref ren-
b guide for use on the jOb (H).

5. 'Expand, correct, or clamor`'_ -fy the exist:no
n tbe matter (a).
mprove the content of formal school

matter (T).
Provide research -, .,special ,tucly.
present procedures (F).

nibDok or.simi

don't know how i imr)roved
can (?).

t. ither (commers to be rir:ten in) (0).

11: -Y foirmed Task (Supe

(art 1)

7erfor.7'

even a:ter a reasonable amount of time on the job? That
of tto ohe,'ked (in c_;ues.,ion 2), which 'o'ne ale

not done .Jerienced A,:tof!otive Nechanico w11
coall be? not-a ratin7 of inli'vir111,31

b-ft _ner an indi:.:ation of activitic--; whi:.:N,co,:fd be r

Che- k mar' r wliere
,1-7,a'isfactorv.

a inc. on the

/ a

-.! on
' 1 experi,enor, as a 1,,f1)ervi,-;,- ,f

lechanics, feel that manv Automotive :'chanics
Lain e,f their activitie'6 poorly or frIsa.r_istaotorilv

circuP-..s,tance.f,.

were
cheered
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(Part 2) For those activities ch66ed as poorly performed,
suggest the main reason for such performance.

Categories of the Response Scale:

a. Lack of interest or poor attitude on the part of
Automotive Mechanics GI).

b. ineffective job training .on the matter, in formal
school training programs (T) .
Automotive Mechanics are overburdened with por,e,
important matters and do not have time to perform
this activity properly (M).

d. The activity is an extremely. difficult one to master
(D),

e. I don't know.he reason but I,believe the general
performance`-fy many Automotive Mechanics is poor nor
unsatisfactory (?).

f. Other (comments to be written in) (0).

Each of the 22 .columns of Table C-7 is identified below:

Column 113: Number of 'Group 1 supervisors indicating
that an improvement is possible in the way
of performing the task. ?

Percent of Group 1 supervisors checking4the
task (Que-tion 10) .,

Column 114:

---

Note: Asterisks (*) appear next to percentages in Column
114 when that percentage represents 10% or more of a4 -
supervisors included in Group 1. .7

a

Columns II6
through 120: Utimber of Group 1 supervisors .using each .

category to suggest a way of improving task
procedures.

Column 121: Percent of suggestions that cited training.
content (T) as the main way by which task
procedures could be improved.

Column 122: Most common suggestion (mode) given byGroup
1 supervisors. As in Table C-6, occasionally
more than one suggestion category tied for
most common use. The table displays up to
two modal categories. "More than two modal
categorieS f6r a task are coded on Take
C-7 as "HM ", ,an,abbrieviation for "multiple
modes."
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Column 123: Percent of suggestions that cited1the modal
category (Column 122) as the main way by
which task procedures could be improved.

Columns 124. \

through 134: Same as Colum 113 through \123 but for
indications and suggested masons on Question
11, using Group 2 supervisor's. Column 132
pertains to "ineffective joti training,"
not necessarily "training colintent" as in
Question 10 and Column 121. 1

c
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Table C-8

Summary of Tasks by Percent of Workers Performing

Based on the.,-50 workers in Group 1 answering Question 1, Table
'C-8 summarizes the.tasks performed by varying percentages .Jf those
')ersons. This shows 93 of the 380 tasks were performed fewer
than 20% of the workers. Tasks on which 50% or more of the workers
indicated performance numbered 271.
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Table C-g

Summary of Tasks by Percent

7.)f Supervisors Desiring Perfbrmance

-Based on all 74 supervisors in Groups 1 and 2 answering
Question 2, Table C-9 summarizes the tasks that varying pecentages
of those persons said should be performed.by their workers. The
table notes 28 of the 380 tasks were checked as relevant by fewer
than 20% of the supervisors. Tasks on which 50% or more cl the
supervisors desired performance numbered 271, with 165 of these
checked by at least 900 of the supervisors..
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APPENDIX D_

TASK STATEMENTS NOT INCLUDED IN TABLE 1

Table 1 contains only fhose'321 tasks which were judged to
be of reasonable relevance to the occupation of Automotive Mechanic.
Other tasks in the total listing. of 380 automotive maintenance
tasks were apparently more appropriate to other job types within
the occupationE.1 field,. These .59 omitted tasks are listed here
to permit identification with data in Appendix C.

These 59 tasks. were the ones on which large numbers of either
the workers or the supervisors indicated that the task was not
or should not be performed 1,?3, Automotive Mechanics. This selec-
tion was made when less than 10% of the Group 1 workers indidated
they performed a task (Question 1), or less than 10% of all super-_
visors indicated their workers should perform a task (Question 2).
Thus, if more than five workers and more than seven supervisors
had checked a task, then it was included in the Table 1 summaries.

DUTY A: ORGANIZING AND 'PLANNING

2. Construct organizational or
functional charts.

5. Develop working agreements
with vehicle leasing organi-
zation.

8. 'Establish local procedures for
preparing records and reports.

9. Establish local. production
standards.

12. Establish personnel require-
ments.

.

16. Plan and establish operational
budgets.

19: Plan on-job training programs.

20. Prepare job descriptions.

193

Percent Who Now,Do_

Actual, by pesired by
Workers Supervisors

3

2

0

7

2

3

7

10

7

16

19*

24

14

27

'20



21. Prepare payroll.

23. Schedule outside shop work.

DUTY B: SUPERVISIftG

24. Allocate space and equipment.

25. Assign individuals to job
positions.-

Complete mechanic proficiency
"ratings.

30. Coordinate release of special
equippent for testing and
adjustment.,

31: Draft correspondence.

34, Implement changes In'main7
tenAnce procedures.

35. : Implement plans to check com-
pliance with maintenance.

36.- Implement plans to report work
stoppage.

Implement training programs.

-38. Initiate personnel actions.

39: Monitor safety programs.

45. Schedule vacations.

37..

47. Supervise
programs.

48. Supervise
(such as,
brake and

,50. Supervise
repairman

contract maintenance

Actual, by Desired by
Workers Supervisors

0 g.

3

5

8

2

0

8

3

0

8

7

2

mechanic specialist
front end, transmission,
'tune -up), 8

vehicle body and fender

201
194

3

18

27

31

34

23

2-6

18

.43

31

15

11'

26

28

30

19

314

5

/ rI



'A*

Actual, by .Desired- by
Workers Supervisors

0

- 51. Supervise servicing and pre-
paration personnel. 7 30

DUTY C: EVALUATING AND INSPECTING

55. Draft changes to the main-
tenance evaluation programs. 0 19

58. ,EVal-0.te inaividuals for pro-
motions-,--or reassignment,,. 2

59. Evaluate safety programs. 7

61. Evaluate_training programs. 2

.

,62, 'Inspect equipment inventories. 7

70. Maintairi,surveillance over
contract maintenance programs.

DUTY D: TRAINING

73. Asign. on-job-training
supervisors.,

76,. Codnsel individuals on
training progress.

77. Counsel newly-assigned
emplOyeesion promotion and
educational, opportunities.

/ 79. Determine training require-
ments.

80. Evaluate need for individual
or group training.

7

2

0 I

32

36

32

39 4

20

8

28

3 27

0 22

2 24

81. Evaluate training standards. 0 19

,Maintain, training progress and\
qualification records.

83. Monitor on-job-training programs.

84. Obtain training manuals. /

11-,95

202

0 16

0 16

7 35



Prepare or evaluate job
proficiency. guides.

86. -Rate progress of indiViduals
in training.

87. Rotate-- -duty assignments of
personnelfor: training
purposes.

88. Supervise training programs.

.DUTY E: PERFORMING MAINTENANCE
CONTROL FUNCTIONS

94. Coniplete unsatisfactory
reports.

95. Compute average cost rates
for ,mechanics.

98. -Estabiih or maintain
"correspoWdence fileS.

99. Follow up on requisi ions.

103. Maintaln charts, tables, and
graphs on maintenance trends,

:104. ;Maintc4in daily work control` logs
or status boards.

1, 105. Maintain ublication files .

. ,

109. ,Prepare 'medical or accident
reports.

111.. PreparE\ time and attendance or
personnel rosters-

112. Prepare- vehicle deadline and

work stoppage reports.

113. Review commercial credit silk.

Actual,'by
Workers

Desired by
Supervisors

%

0 11

rg

0 27

0 20

0 19

27

14

11

7 30

3 14

8 18

3 14

0 15-

0 16

14

4 .



Actual, by Desired by
ti

* Workeris Supervisors

%

1144 Review records to see that
maintenance is accomplished
according to priority. 8

115. Spot check service orders. , 7

DUTY G: MAINTAINING AND REPAIRING
POWER TRAINS

192. Straighte0 rear housing damaged
in accidents.

, 1q76

18

204

197

1

35

2,8


