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‘ABSTRACT
. This project was designed to collect information on

the types of skills common to the qppllance repair, refrigeration,.
and air conditioning service areas. A ‘singje task ifiventory was
constructed from avallable course materials, revised by consultants,
and administered to a random sample of 30 incumbent workers in each
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inventory forms were analyzed by computer with the tasks ranked C
according to percent of sample performing each task and time spent by
workers performing each task. A report of the analyzed data was e
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ABSTRACT

/

PROJECT TITLE: A Survey of Common Elements in Applianco Repair, RefrigcryL
3 L

tion and Ailr Conditlonin5 ‘ . S N

"AGENCY: Northern Arizona Un&{crsity

. Flagstaff, Arizona "\86001
PROJECT DIRECTOR: Clair S. Hill, Ph.D. ) S
" Industrial Educdtion.Department ‘ _//.» ’

DURATION: May 17, 1976 to June 30, 1976
COSTS: RCU $4,335.00 . TOTAL $4, 335.00

DESCRIPTION OF PROJECT: ‘This prOJect was designed to" coilect information
' ' - on the types of skills which'were common to the
- Appliance Repair, Refrigeration and Air Condition-
ing service areas. These skills alopg with skills
from the Automotive servige ‘areas, which have
been identified in previouély conducted task in-
ventories, could“be merged together to form common
sklll(elements for a Mechanical Service, clubter
R -course at the high schﬁol level.

. { : -
. > ’ A single task inventory was constructed froh .
' available course matérialsr This initial task T,
- inventory was. then revised under the supervision ‘.
? of two consultants!who were employed in each of

*

the, two serv1ce areas. oo A “ .

The reviséd inventory was admini§tered to a ran-

dom sample of thirty incumbent workers in each

of the two service areas 1n Maricopa and- Coconlno
counties.* ‘ , :

C - e . . R g
OUTCOMES: Completed task inventory forms were analyzed ut111z1ng the ‘ ‘ s
. computer -at Northern Arizona University. TasWs were ranked

Uy according to- percent of sample, performing each gask and tlme 7

' spent by workers performing each task.

-

A report of the analyzed data obtained from the task inventory

was distributed to teachers in Arizona who were teaching or

plannlng to teach one of the mechanlcal service areas, This

v material could Ré Used as a basis for curriculum revision and

[ be further validated by local advisory committees. ( - .



BODY OF THE RETORT

Problem Arca .
The 1975-76 Arizona State Plan for Vocational Education in

Arizona indicated that there was a basic need :for research to iden-
tify common skill and khowledge competencies in various occupational
arcas. Lt specifically stated that ‘there was a need to identify or
develop a task inventory for the mechanical services cluster. These
competencies, when derived from workers on the job, could be used
. by instructors, to keep their course content up-to-date and relative
‘to current job skills and knowledge. ™ .

' ' Arizona Department -of Economic Securlty estimated that
approxin... .1y five hundred twenty new job opportunities would develop
for air constyqning and refrlgeraplon\serv1cemen in the state between
1975 and 1978. Four hundred eighty new job opportunities would
develop for appliance servicemen. Through the 1970”5 it was projected
that Arizona could expect a ”faster than averdge growth among service
workers, . )

At the time ‘of this project there were three high school pro-
grams for refrigeration and air conditioning in the state. Programs
for appliance repair were non-existant at .the high school level.

A search of the literature revealed that only a single task

inventory was available. from the Ohio State Department of Education
in air conditioning and refrigeration. No task inventories. had been
developed for appliance repair.. Several states including Missouri,
New Jersey, Florida, Mississippi and Texas have developed curriculum
materials for the-air conditioning and refrigeration area., A few
states had also developed curriculum materials for the appliaﬁce
. Tepair area. A course outline developed by the Association of Home
p Appliance Manufacturers was also useful for developing the initial

task inventory. These curriculum materials were utilized for producing
v the initial task inventory. ®nly those tasks which were -thought to be
"per formed by incumbent workers were included.

Goal and Objectives

The goal of th{g project was to provide instructors with an
up-to-date analysis which shows the common s?ill\énd knowledge ele-
ments .in the pliance repair, refrigerationfand jir conditioning -

Q .service‘occuﬁiﬁisns so that job preparatjorf .-for a
areas in the mechanjical services cluster| may resul

Objecti&es weré as follows: )
: : . .1.1 On of before. June 1,° 1976, the Project director and a
, consultant in each of the two service areas compiled an
- initial task inventory which contained at least 200 com-
mbn elements from the appliance repair, air conditioning

P -~
i
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and retrigevation scervice areas, The initial task inven-
tory was revised by two consultants who were employed in
cach of the service areas,

,
.

1.2 On or before June 15, 1976, the Project director selected
a random sample of thirty incumbent workers from each of
the ‘two service areas in Maricopa and Coconino counties
and administered the revised task inventory., Follow-up
procedures were employed to insurc a 707% return of com- \

pleted survey forms. . \\

=
v

1.3 On or hefore June 30, 1976, the f?ojcct dlfector super-
" vised the analysis ol the data and distributed a report
to each mechanical service teacher in the state. The
report ranked tasks according to percent of sample per-
formlpb cach task and time spent by workers in performlnb
tasKo. , , . C oy

Procudures‘Followed . .- B -

1.1.1 An initial task inventory was constructed from available

‘published spugce materials. Revision of the initial in-
ventory was c¢nducted by two consultants employed in each
of the twbd service.areas. They reviewed and helped revise
thre_initial" inventory so that workers on the job could
readlly interpret the inventory.

1.2.1 From the roster of electrical contractors and associated

firms provided by the Electrigq league Qf Arizona, a total

of three major aigg-onditioni firms was selected. A~

random sample of irty lngumb t servicemen was selected

from each of the two service areas. Task inventories were * _
delivered to the supervisors in charge of the sixty workers. -
These: supervisors were given verbal and written instruc-

tions as-to the administration of the task‘inventory. A
telephone callfand personal visit were used to insure a.
707 return completlon.

1.3.1 The procedure for conHudtingAa task'inventbry,as advo-

cated. by thé Center for Vocational and Technical Educa-.
tion at the Ohlo State UnlverSLty was followed in the sur-
vey and the analys1s of the data. Computer programs deve-
‘1oped at” the Northern Arizond University were utilized., A
report of the analyzed data obtained from the task inven-
tQry was dlStLLbuted to teacherslln the mechanical service
areasnwhoattended the fall_Vocatlonal Education Conference
on August: 13 and 4, 1976., Additional copies were delivered
to the Arizona Department of Education, Division of Voca- °

_tional and Career Education fer further dissemdnation. -
AT . ! > ’

Qo -, | . \\\f
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An initial task inventory was developed by searching. existing
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appliance Cepaiv, air conditioning awd retviperation text books,
curricualun guides aond courses of study. oOnly the tasks ll:l(l_ wer e
thought to be pertormed by an incumbent worker in these Service areas
were included,  The primary sources of task statements were:
(1Y An Analysis ol the Air Conditioning, Retgigeration and
"Neat i 11}{ Ocoeupat i ons (19 )
Frass, Melvin R, Krause, Marvin
Uhio State Department of Education
he Ohio Stare University '
Columbus, Ohio 473270
(2) Course out Lines tor: Retrigeration, Air Conditiohing
and Appliance Repair  (1973) '
» Dacdte Cﬁﬁﬁly Public Schools ,
Miami, Floeida '
T () Air Conditioning and Refrigeration-lnstructor'sGuides
(1973)
Univorsity of Missouri .
Instructional Materials lLaboratory
Columbia, Missouri”™ 65201

. (4) Training the Home Appliance Technician (1971 Curriculum
Guide) _ ' - o ‘ '

Assoeiation of Home Appliance Manufacturers

20 North Wacker Drive

Chicago, [llinois - 60606

wr

~(5) lnstructional Texts & Materials - -Appliance chaff\/
. Whirlpoel Corporation
" Benton Harbor, Michigan 49022 P
. . &
!( ) -(6) Curriculum Guide - Levels 111 & IV Appliance Repair
(1971) _
Westinghouse Area Vocational High School
: City. of Chicago Board of Educationm ‘
- Chicago, I[1llinois

(7) Modern Refrigeration and Air Conditioning Laboratory
Mahual (1968)

. 9 The Goodhcart-WillcoQ Co., Inc.
L South llolland, Illinots

After the initial jdentification, the tasks were grouped into
arcas called duties, The duty .categories for the project were iden-
tified as: )

A. Working with the Public & Customer Relations
b. Using Hand and Power Tools ’

C. Soldering, brazing & Welding .
: D. Testing Nlectrical Circuits & Components
. F. Making Mechanical Repairs :
\
./‘ .

[ERJ!: R . ) . .
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: ‘ . .
L . T. Repairing Refrviperators and Froeesers
) \ - GL* Repairing Ranges :

h .,  Repairing Washing Machiunes - S
1. Repairing bryers .
J.o Repaiving Dishwashers ‘

) ’ K. Repairing Disposals :

.. Repairing Window Alr Conditioners

: M. Troubleshooting Refrigeration and Adr Conditioning Equipment

- TN, Servicing & Repairing Rufrtgvratinﬁ & Alr Conditiorning
Fquipment ' )
> . B
Task statements were then assigned to duty statements in the

sequential order in which they were normally performed on the job,
These task statements were listed in sequential order under ecach duty
so that the incumbent serWcee technician ¢ould follow the sequche

. ot scrvicing an appliance dr a unit_in his mind as he completed the

‘ task inventory,

The initial task inventory was then regviewed and revised by
two. consultants from each of the two service areas. Mr. Kenyon P,
. Whitney, Service Manager, Climate Control Co. Inc., and Mr. Chic
! ~ Hope, owner of Hope's Appliance & T.V. Service #erved as the final
evaluators for the final task inventory.

Each consultant was asked to respond to each task statement
. individually and comment on its clarity, appropriateness and order
. in’ the séquence. One major-duty statement was eliminated and tw&\bther
~duty sfatements were combined. Many task statements were changed or
- added to make the final inventory of two hundred sixty-seven -task
statements. '

Selection of the Worker Sample
s ' . - ; ‘
. ;/' Because this study was conducted during the busy season of a
- ' véry seasonal .type of service work, a mifiimum number of companies —
as utilized. Six major companies were used which were recommended

by the Executjve Director of the Elgp&ric League of Arizona.-

A random sample of thirty incumbent workers in each service
area was selected for the study. These workers were employed by the
six companics as service technicians. The majority of the technicians

.worked but of service trucks. A few of the technicians worked in the

shop. B . ;7

=g

- . . o

Adminisgration of Inventory

W

Task inventory forms were personally ‘delivered to the immediate
supervisor in charge of thg¢ servicemen in each company. The purpose
of the study was briefly explained to the supervisor as follows:
Each respondent was to complete the four background information .
questions on the cover page of the inventory form. Next he was asked
to read the directions on the first page of the inventory. At .this
point, if therc were no questions, he then checked the tasks which he

Q " //”f - ' E) . . 6 -
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per tormed and rated the tashs whioh he Tl checked ona ive (9
potnt relative time-spent scales A rating of ome (1) fgdicated chat
e wpend very Tatele time on that task compared wvith orher tasle he
pertormed . A rating of tive (b)) indicated that he spent an above
averdve amount ot time on that task, )

Wie supervisor was to administer the fnventorv to his workers
at the wreektyv or monthly service mect iy, Only those workers who had
been chosen in the random sample completed the inventories,  The com-
pleted torms were then maited by the supervisor to the University for
processing.,  Examples ot the cover pape and inventory are included in
Appoendix A,

A total ol twentv-ufree inventorices was conpleted and returned
trom appliance repair setvicemen,  Three ot these were not completed
properly or only completed partially, Twenty ot these inventories
were used in thvﬂ,iin;ll analysis ol the data. .

‘

Twenty-one inventories were returned which had been completed
Ly air conditioning dnd rafriperation servicemen. - Twenty ot these
were used in the tinal data analysis, )

\

Data Analygis

In order to make compar isons between incumbent workers on\/\\
specitic tasks, the relative time-spent ratings were converted to
percentage values, These values were regardetl as estimates of the
percentape of work time spent by the respong€nt on each task. It
was assuned that the sum of the responlent¥s raw ratings représented
100 percent of his work time, Based on this asstmption, each raw
rating was expressed as a percenta‘gc of that total. The following
formulg was uscd in convertipy the raw ratings to pe‘rcentages of time .

spent on each task: . _ : '
Percentage of time = individual raw rating
for each task sum of all raw ratings
.~ by that individual ‘
. ) Na

Backsground Information Summary
N ¥

An analysis of ,the gata from the background information
cover page presented someginteresting findings. The distribution of
respondents by job title dhd vears of experience (Tabld 1) indi‘cated o
that }9;6 percent of the respondents were employed as appliance
repair servicemen. Fifty-one percent were employed as refrigeration
and air conditioning repair servicemen,  Almost two percent were
¢mploved as a supervisor. About 7.5 percent indicated the job title
of "other.," MOther' was, specificd as: office) owner, dispatcher and N
accredited technician. The total number of respondents was forty.
However, several respondents marked more than one job title on their
inventory. - Six respondents marked both appliance repair and refri- .
veration and air conditioning ags a dual job ttle. .

Al

. . . 9} s '
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' TARLE T, HHWHNWHWQFRHHWMNHIWiWHTHHj
AT BMBEROF YFARS OF EXPERIENCE

JOBTETLE
TEARY OF
EXPERTENCE, ' ,
~AppHance Repalr Refrigeration & Alr Supervlgor Other
CondEt1oning Repair |

Lo ! ‘ | ) 0

() ! 2 0 0

5 () Lo 4 0 2

N (") 1 T, , 0 &

IR ) 5 o S D

| () 4 n , . 2

H-15 () f 9 0 4 1

() / 0 2

16-20 () 2 . 1 0 , 0

(',’I) /4 \ 2 O O

o 20 () ] B b 0 B

o ("), M 7 { 0
A ‘ |

.

NOTE: The total number of respondents was forty (40), However, several respondents marked
-more than one job title on their {nventory, .. N '

) "
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" The largest proportlon of the refrigeration and air cqwg;tlonlng ’
. ) repair servicemen had an. average of 31x to ten years of work ekperlence., -
L . The largest proportion Of -appliance répair servicemen had thrbe cp~§1ve”? ggﬁe
e years of work experlence. .
v , . . -
The respondents were a stable group with a number of years in
. the service area as indicated by Table 2. The ‘overall mean years of .
“ experience for the total sample of .forty was -10.44 years. Appliance :
;- repairmen averaged 11.0 years of experience. Refrigeration and a1r ’ ..
-'Eondltlonlng repairmen averaged 9.9 years of experlence. . ‘L T
A& -, . TABLE 2. MEAN YEARS OF EXPERTFNCE IN THE |
, v ;’ B SERVICE AREA BY JOB "1TLL
- ‘j. . _ .. Bl o : § ]
.~ JOB _ . K MEAN YEARS WORKED IN
4 - TITLE - . T : SERVICE AREA
_ A o A
. ) \
- Appliance Repairman ' 11.0 . :
o A d
Refrigeration & Air A 9.9. >

. Conditioning Repairman

Overall Mean ; ' ' 10 .44 " ' \\

The workers' responses by job title to the question of where
they received their training are given in Table 3. It should be
noted that a respondent could have checked more than one source of
training.

The 1argest proportion (80 percent) of respondents in all
positions received training on-the-job; 43.4 percent received training
in private vocational schools. Most of these private schools are
sponsored by the large manufacturers of éppliances and air conditioning
units, Thirty-four and a half (34.5) percent obtained at least .
part of their training through an apprenticeship program§.21.1 @
percent received training in the military. These were the major
sources of tri;ning. 5 -




)
’ TABLE 3. FREQUENCY OF RESPONSES TO THE QUESTION
’/,/ OF WHERE THEY RECEIVED THEIR TRAINING —
'y .. BY SERVICE AR.EA .
] Py
t\'s% TYPE OF JOB TIT ’
. TRAINING . Appliance'Repair " _,//Refrlgeratlon & Air
) .o - Conditioning' Repair
On-the-job  (N) “ - 14 - 12
(self-learned) (%). 46.7 ' ] 33.3
: ‘Military ), 3 I | 4
“\School %) i 10.0 11,1
oy . - .
Private Vo- (N) . 8 ‘ . 6 ) -
. cational ) 26.7 .- / 16.7
School - ’ '
' s
Apprentice-  (N) . 2 ' 10
ship Program (%) a 6.7 ° .7 27.8
. High School +(N) .1
. Program (%) 6.7 . ' 2.7
Community (N) 1 _ ' 2
College (%) 3.3 . - 5.6
Program P - '
Adult Educa- (N) - el , 1
tion Program (%) - 3.3 2.8
TOTAL (N 30 36
' %) 100 ‘100 ‘

NOTE: Any single respondent may have 1nd1cated more than one
tralnlng prograg.

o

P



Task Analysis 5

- " The task analysis for all respondents employed in the two ser-
vice areas is given ip Table 4. The letter and number in the column
labeled D-TSK (duty-dask) refers to the ‘location of the task on the
task inventory which was administered to the ‘respondents. The letter
refers to the dutysheading under- which the task was categorized and
the number indicages the placement of the,task under that duty head-
ing. A complet/yllst of the duties and task statements is glven in

Appendlx A, /ﬂ , . N

B

T The four columns of figures to the rlght of the task statements
' have been calculated to show: (1) percent of members performing each
‘task, (2) average relative time spent by the members performing the
task, (3) -average relative time spent by all members. ancd (4) cumula-
tive, sum of the average percent {ime spent by all’ members .
Examlnatlon of the tdsk analys1s revealed that a varlety of
tasks. were performed by both groups of service workers as a part of
their normal job.” The tasks are listed in order of the percent of
members performing as shown in the first column. Although many of
the tasks received a rather low rating, these .tasks are rather spe-
cialized and are performed by only one of the service areas. These
- - ‘tasks would be taught in.a specialized course. . :

Recommendations - ,

This study indicates the common tasks related to appliance
repair, refrigeration and air conditioning. The analysis provided
in Table 4 should be further,validated by local advisory: icommittees.
After validation it can be merged with the tasks from the automotive
service area and used as a basis for a mechanical “service cluster

program at the high school level. ) . .

10 .
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D-TSK

408
A 09
A 11

A 10

A 12
513
AL
16
02
04
05
12
02 ;
06
19
%
2%
29
06
07
1
07
09
11
14
18
01
0%
17
18

-

fe i e Bl o - o ]

p—)

K CUMLLATIVE SUM OF AVERAGE PERCENT TIME SPRNT BY ALL MEMBERS--+e--»-- yumee-
! AVERAGE PERCENT: TIME SPENT BY ATL MEMBERS--oceremmemnammns e
j AVERAGE PERCENT 'TIME SPENT BY ALL MEMBERS PERFORMINC-* RS
___PERCENT OF ! WEMBERS PERFORMING----~-----------------f
I
TASK TITLE
Listen to customer's complaints & observations ~ ,9500° 0255 0243 -
Test unit & diagnose trouble 9500, .0106 - ,0100 -
Estimate job costs & explain ‘to customer 9SOQ 0124 0118
Explaif’ falfunction & repairs needed 9250\ 0089 %0082
Perform servige or repairs required 92500097 090
Check unit for proper operation 9250 .0096
. Complete 'the serv1ce ‘order 92507 0071, 4,
\th,yn customer's signature 9250 0052
Care for and maintain hand tools L9250 .0061
Use screwdrivers | 950 L0077 ¢
Use wrenches;, sockets and nutdrivers <9250 0083
Use pliers and wire strippers ° 9250 .0085 .,
Read electrical wiring’diagrams 9250 .0076 ¢ 0071
Use volt-ohmeter e Lo o o
Replace wires and make connections ©9250 ¢ L0074 .0069
Check a solenoid valve 9250 0066 0061
Check components & wiring of a 120 volt ciragit 9250 .,0075 0070
Check components & wiring of-a 240 volt cireuit ' 9250 .0078+ 0072
Explain guagantee or warranty status _ 9000 0169 0152
Establlﬁﬂ J)yte & travel to destination 9000 0118 .0106
Clean-ufNg@icTng area & unit 9000 L0076 0068
Cut,metal with hack saw < 9000 .0039 0035 -
Jse punches T %9000 L0048 L0043
File metal ' 9000 L0050 L0045
Uperate electric hand drill 9000 .0047 0042
Use tube cutting and reaming tools 9000 .0063- 0057
Identify electrical components 9000 0056 0051
Use test probes ” 9000 .0074 . . 0066
Adjust and test switches 9000 0059 .0053
Check é!ﬁauit protective devices 9000 ,0062 .0056
/

. ' v + \\
' . '

A

g

TABLE 4, TASK ANALYSTS INDICATING PERCENTAGE PERFORMING AND TIPE SPENT RATINZS

ey

Y

0263

0%
L0461

L0543

0633
/)
0787
08354

0891

1264

0962
1039 €
A8
1189

1333
1394
146t
1536
1688 °
179
1862
1897

1940
1985
2027
2084
2135
2201
2254
2310
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. COMULATIVE ST OF AVERAGE PERCENT TIME SPENT BY ALL WEMBERS---,-’-----m---‘

' AVERAGE PERCENT TINE SPENT BY AL MENBERS-s--sv--n- P I

o AVERAGE ‘PERCENT TDME SPENT BY ALL MEMGERS PERFORMING--- © 1 T

RINKED BY_ PERCENT OF MEMBERS PEREORMINGs--riesZensvrnmnnmmne- A T S

. v N I I I
T ¢ : , ‘ . \ | B i
D-ISK T4SK TIIE e !

/’ A 06 . Obtain service schedule ass1gnment from;dlspatcher 870 0072 0083 2313

b 08 Use chigeld” , . T 0m 0% 20
b 10 Userhammers and mallets Loy B0 L0054 L0047 L2454
D \7 . Use flaring and swaging tools L. L8750 0 .0052 L0045 L2499
D19, Use refrfgeratiqn gharging tools o 8750 .0081‘\& 0070, 2569
('D 05  Use ohmmeter J . ‘ ) 8750 74 .0065 \ 203
D25 Check and adiFSt a thermostat A .\\\v,, 8750 ,0068 .0062 269
D 31 Tgst g capacitor-start hermétic motor | 87507 L0074 /71,0065 L2759
o B 11 Ipstall belts and adjust pulleys and belts ‘ ' 8750 ,:.0080 L0070 2829
o, [ 12 Yeasure tempefatures ‘ L .7 JBT500 L0087 - 0076 2905
Y. C 01 “Fit parts & clean surfaces R : 8500+ 7,007 L0057, 2962
Vooeom o Apply flx o Ca . 8500 .005. L0048 %3010
% 04 Clean joints (flux) ‘ | 8500 .0055 L0046 3056
.D 20 Check & current relay ’ L8500 L0056 L0047 L3103
D 22 Checka thenmal relay g .8500&, .0064‘ 005 L3187
Ne o B 130 Test for leaks Too8S00f L0092 L0078 L32%5
C 03 Operate solderlng un, copper ot torch 4 8250 - L0056 L0046 3281
C 08  Apply flux ., 8250 . ,0061  ,0050. .33
009 Adfust regulator‘; ' K . 8250 L0056 L0046 L3377
., C 10 Light torch ‘ \ 8250 0051 L0042 ;3419
§ k\ C 11 Adjust flame . 80 @g0058 /9048 3467
€ 16 Clean joints (flux) ST B0 L0047 . 0038 L3503
“D 12 Use tine and temperature rechrder .7 8250 . L0046 L0038 353
] |

32 Test & operate a SjpﬂCltor -start capac1tor run her- ;
metic motor

SR o,
8250 0083 .0068  .3611

E 02" lMake Ylared tube,conmections : - .8250 .0060 L0049 3660

L 03 Repair soldered or brazed connection 8250 ,0064  ,0053 . 3713

"F (04 - Make a svaged. tublng comection . 8250 20067 0055 L3768

; E 07 Operate service valves . ° oo L8500 L0071 L0059 L3827

| “E 16 Eyacuate a sysfem . S 8230 .0079  ,0066 - ,3893
) 'q '-\
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CUMUIATIVE SUM OF AVERAGE PERCENT TIML SPENT BY ALL MEMB ERS

Weld mild steel ‘ - W6750 L0051

4

1

I
I

0062

0032

*,0035
M0054

0056
0043
.0052
0070

" 0045 -
- .0026

0044
0052

0045 .
0045,

.0056

0045

0040

0036

0058

0043

0044

0040

012
0041
0047
0052
0036
0042
0034
0034

AVERAGE PERCENT TIME SPENT BY ALL M MEMBERS == e n=emn-s e -
‘ AVERAGE PERCENT TIME SPENT BY ALL MEMBERS PEﬁFOR}IVG--
RANKED BY _ PERCEN T OF MEMBERS PERFORlI\G---------------------7--- I ,
R o, ! IR SN ¥
D-TSC TASK TITLE- ¢
£ 17 Use a service cylinder e 8250, 0075 -
B 20 Use flywheel, pullers e JB000 L0040
C 06 Clean metal ' 8000 0068
07 Xssemble‘& support, parts . +.8000 * 0067
D -10  Use dial thermometer B . 8000 .0070
D 16 Wireicircuits and cleck ngasurements <8000 " 0053
D 30 Test kgl)open type capacitor-start motor, 8000 .0065
L706  Operate’gauge manifold | - L8000 L0088
E-15  Repair & leak using epoxy compounds ‘ 8000 -,0057
B 03. Yeagure with steel rule or tape m‘e‘ 750,003
b 21 Use pump service tools & TN 0057
05 Rt mating parts.& establlsh clearances’ (180 0067
/015 Silver brazp copper alloys ' J750° 00057
\D 04" ‘Theﬁnocouple temperature tester - C v TS0 40058
CDT07 Use volt-vattneter ' J750 7 ,0072
D 08  Use clamp-on volt amneter : J7150 0058
D. 23  Check a solid state relay Y V5 N 15}
. E 01 Tdentify assembly devices and tools J7500 0073
L 08. Install & test access valves & process tube adaptors J150 0075
C- 22 Light” toreh ' J500 +,0057
¢ 23 Adjust flame - é 7500 ,0058
D 21  Check a potential relay \ 7500 .0053
ik 00 Prepare service order - | ' J250 ..0170
C.J7. Shut off valve & bleed off acetylene 2500057
A Select proper rod & torch tips ‘ o J250 0065
L 05 lake a complete tubing assembly o 7250 0071
01 Jhrasémild steel Co M0 0051
D 27+ Check components & Wiring of a 24 volt circuit 1000, . 0061
G 18  Set up and test equipment C 650 L0051
2%

LEEET Y T Y TR oy

3955

3987

4042

4096
© 4152
4195

LT

4317

4362
4388
H432

4829,

4574
4730
4675
4715
A

4829

#4916

4956

5080
'n5121

5168,

9220
5256
298
12332
25366

2



y " RANTD

D-TéK
S 14

A 05

™1

A
b2,

20

26

C
C
¢ 2%
D
E 09

71

C

D 14
B 01
B 06
D

E 10

N 02
M03
Y05
07

M08
M09

14

11

BY

27

[
4

CUWLLAIIV&&SUM OF AVERAGE PERCENT TIME SPENT BY ALL ﬁEPBERS

-------------

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS-------------e------=---
. AVERAGE, PERCENT TDE SPENT BY ALL MEMBERS PERFORMING ==~

_ PERCENT OF MEMBERS PERFORMING-=-n-n-smsemseenmuenns

TASK TITLE

Fit mating parts ‘ o
Install guages on an external drive refrlgeratlng
system '

Establigh method of payment

Make call-back to check customer satlsfactlon
Use hand truck

Clamp and support parts

Cut using oxyacetylene'

Weld pipe

lesmantle repair &-assemble a 51ng1e phase motor

Dismantle, -asgemble and test externa] drive piston

L type compr essor

2010

j-\ N

Silver braze stainless steel

Use sling psychromoter . ;-

\
Identify and replace unsafe’ tools ‘w
Use torque wrench

Use thermistor temperature Lester “
Disnantle, assemble and test ag external drive rotary

~ Lype compressor,

Check circuitry of the compressor protector and relay

Check relay

Check circulation fan motors b

Attach manifold and gauges to service valves and check

© pressure ;

Instal] in-line service valves and measure. pressures

Check compressor efficiency \

Locate leag in-a.refrigeration system using electronlc

leak det@tor

“Locate leaﬁ in a refrlgeratlon syste using halldf

torch

7%

i,
™

6500

6500
6250
6250
6250
+,6000
,6000
~03750
5500‘

’ 5500
S50
3250
~ 5000
5000

3000

—

3000

,5000
000
}SOOOt

5000
5000

3000

.5000

5000

o

0064

40076
0161 .

0046
0047

0080
0049

-

0039
0035,
0055
20046

0045

0042

0046

0038

0078
0075

0072
0077

08|

0065

n0066 !

0061

%
0085

I
L
I

0042

0049

0101
0029
t,0030

0021
,0032
0025

0044
0026
0024

0023

0039
0037
0036
0039

0042
0033

003

;0031

0042

002

0021

0019

5408

BUSY
13358

5587

617

,5641

5662
569
5719

3763

3789
5813
5834
3857
3876

5015
5952

2988
0027

6069
6102

6135

+ 6166

6208

~



» / \v
Vo A LATIVE SU OF AVERACE TERCENT DB SPENT B ALL MEMBERS -« «{o=enemenns
| \ AGE PERCENT TIME SPENT BY ALL MEMBERS -=-=ennnnes SRR
mm@mmmmwmwMLWMNmmm" I

RANKED Y __ PERCENT OF MEMBERS PERPORMING-=wnsvamvuesnesnes deeenes I [
' 1

D-ISK  "TASK 1TTLF
: ’ .
M 12 Locate leak in‘a refrlgeratlon system uging bubble f

. N
method 2000  ,0088 0044

M 13 Check unit opiraflon 0il level-sight gla g-moisture ' \
“indicator s 5000 L0105 0083
M, 15~ Check, test and adjust thermostdtxc expansion valve 5000 0068 003
'é 17 Check/a] adjust low pressure safety cottrol . 5000 ,0064 0032
M o18 Checkian adjust high pressune safety contro} @ .SQOO‘ 0064~ ,0032 -,
M 19 Adjust and calibpate' ofl pressure control ‘ r.5000 0049 ,0025
. W 21 Check and adjust water valve : 5000 L0044 ,0022
% 25 Check condensate pump and drain 15000 0069 L0035
% M 2  Check blowét assembly and filter 5000 0081 L0041 -,
N 27 Chegk heat pump reversing sygten - 5000 0076+ .0038 .
N 01  Evacuate a refrigeration system ) | 5000 ,0078 © 0039
\ N 02  Pump system down into receiving tank 0000 L0047 0023
N 03 Recharge system using sight glass \ 9000 ,0087 . ,0044
N 04 Recharge systen weighing in refrigerént | ,5000 , 0040 0020
N 10 Remove and zeplace capacitor o ,5000 - ,0065 0033
N 14  Remove and replace fan motors - ,5000 0087 0044
N 15 Repair leak in copper lines of system | 5000 ,0084  ,0042
K 16" Remove and replace compressor \ 5000 - ,00%0 0045
N 17 Add oil to system : ©,5000  ,0078 0039
g ¥ 21, Remove and replace thermostatic expansion valve - .5000  .0072  ,0036
% N 22 Install a drier, sight glass or moisture indicator  ,5000 ,0075 0038
N 23 Remove ‘and replace high or low pressure aafety |

control 5000 L0087 . 0043

‘N 30 Balance the air conditioning system . 5000 ,0086  N0042
N 31 Check and replace filters - ¢lean indoor & outdoor
coils | 5000 ,0106 0053
5 13 Operate bench grinder ‘ A750 ,0060 0019
M 01 Hook hermetic compressor digectly to power supply - 4750  .0068 0032,
|
/




2

o1

D-TSK

= =

Y m = E === =

==

=== ==

06
23
24

05

06

07
.09

25
28
23
13
26
22
08
12
13
18
29
16
20
1
2
03
01

L
05

06

0.

%

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS - - = = mmmmee
[ AVERAGE PERCENT TINE SPENT BY ALL MEMBERS------ssememucannsnanss .

_ AVERAGE PERCENT TIME SPENT BY ALL MEMBhRS PERTORMING- -
RANKED BY _ PERCENT OF MEMBERS PERFORMING == +n«x-emvmssssermmmmnnns [
I I
TASK TITLE
Check and adjust control thermostat 7500074
Chegédbumidity with sling psychrometer AT50 1,003t
“Check and adjust humidstat. AT50 L0048
Fill dial a charge 750 N L0040
Recharge a refrigeration system using ‘dial a charge 4750 \\t£041
Remove and replace control thermostat, A750 054
Remove and replace motor overload protector 750 .0055.
Remove and replace oil pressure safety control 4750 .0082
 Remove and replace condensation pump motor 4750 .0043
Use dollie @ .50 0049
Braze cast iron 4500 ,0024
Weld cast iron { 4500 ,0032
Check hot gas defrost dolenoid and valve 4500 ,0030
Remove and replace defrost timer 4500 ,0032
Remove and replace defrost terminator | 4500 0027
Remove and replace relay 4500 0059
Remove restriction from capillary tube 08, L0033
Remove and replace humidistate 4500 0041
Check and adjust pressure motor control: 4250 ,0069
Ckeck icemaker for operation 4250 ,0042
Remove and replace defrost heater | 4250 0026
Remove and replace high or low pressure motor control 4250 0077
Use oven tester ~4000 0066
Troubleshoot & diagnose refrigerator or freezer
problems - 4000 0084
Replace or adjust thermostats 40000074
Repair and replace relays, overload devices 40000071
Repair & replace defroster controls, heater & timer 4000 0075
Adjust tubing to eliminate noise 4000 ,0068
Remov -+ and install door gasket 4000 0053 ¢

10

"l

» 1
1

!v‘f I

!

'

0035
0015
0023
0019
.0019
0026
.0026

. ,0039

0020

0022
0011
0015
0014
0014
0012

©,0027
0015
0018
0029
0018
0011
;0033

0027

L00%

0030
0028
0030
0027
0021

*

X

‘1

— =t

1191
1206
1229
1248
1267
1293
1319
1358
1378
1400
411

- 1426

1440
145k
466

L1693

1508
1526
1955
J573
1584
1617
1644

7678
1708
7736
1766
1793
1814

2



pd
~N

D-TSK ‘

F

G
G
¢
6
¢
G
6
6
6
G
C
G
G
H
H
i
i
i
H
i
H
i
H
H
i
I
[
I
I

13

d1

02

;03

05

;06
08

09
13

1

15
16
17
18
01
02
03
04

005

06
08

09

12
13
14
15
01
02
03
05

‘Adjust doors

l

CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS PERFORMING
RANKED BY  PERCENT OF MEMBERS PERFORMING

.

TASK TITLE

Clean fins & tubing of condenser

Troubleshoot & diagnose range unit problems
Read & interpret wiring diagram

Test and replace switches -

Test and replace thermostats

Test and replace automatic timers

Repair light

Adjust and clean burners
Adjust and clean pilots

Test and replace thermostats
Test and replace timers
Repair light

Use oven test thermometer
Troubleshoot & diagnose washing machine problems

- Replace timers

Replace solenoids

Replace or repair regular motor

Replace throw-away motor.

Replace water pump |
Clean or replace inlet valve

Replace belts

Test and replace control panel switches

-Explaift vashability problems to customer

Adjust belts and pulleys

Analyze problem with timed fill switch
Troubleshoot & diagnose dryer problems
Replace timers -

Replace thermostats - |

Replace motors | \

------------

------

4000
4000

4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000
4000

4000

+,4000
4000
4000
4000
4000
4000
4000

4000

0057

I
I I
I I
0063 0025
0069 0028
0071 ,0028
0070 . ,0028
0070 0028
0068 0027
00630025
0052 0021
0056 ,0022
0060 0024
06005
0062 0025
00520021,
0069 0028 .
0081 0033
0066 0026
0061 0024
0058 0023
0062 ,0025
A0069. 0028
0070 .0028
0065 0026
L0066 0026
00750030
0062 0025
0056 0022
00750030
L0061 ,0025
0069 0027

0023

hwm

.7839
7667
L7895
17923
1951
1978
8003
8024
8046

,8070

8095
8120

8141,

8169
8202
8228
8252
8275

8300

8328
8356
8382
8408
18438
8463
8485

<8515

8540
8567
8590

29
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DISK

06
07
09
11
11
[ 13
114
T3
‘\,o 16
101
02
03
04
06

09
1l
04
10
19
2
10
08
01
02
1
03
08

I
I
I
I
I
I
I
I
I
]
J
J
J
J
7
708
J
;
6
6
0
0
i
I
L
L
M
F
F
G 07

07

CUMULATIVE SUM OF AVERAGE PERGENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS
AVERAGE PERCENT TIME SPENT BY ALL MEMBERS PERFORMING--
RANKED BY PERCENT OF MEMBERS PERFORMING

L

TASK TITLE

Replace heﬁting element

Replace drum seals (felts)

Clean lint from system

Test gas valve

Test and repair congtant pilot

Test, repair or replace automatic pilot
Replace dtun seals .

Test and replace thermostats

Test and replace high lmits switch
Troubjeshoot- & diagnose dlshwasher problems
Replace motors \\k

Replace solenoids

Clean or replace water valve

Replace pump, seal kit or pump assembly
Replace timers

Replace heating elements . ~"‘\.
Replace pump and motor assembly

Repair automatic icemaker

Test and replace surface units

Test, replace ot repair #elf-cleaning oven unit
Change oven from natural gas to LP, gas

- Repalr selficleaning oven

Check-and repair overload protectors -
Repair vent system

Troublgghoot and‘analyze problen
Clean andensers and evaporator

Check and adjust automatic expansion valve
Test, repair and replace compreﬁfors
Locate & repair refrigerant leak

Test, replace or repair sutomatic surface unit with
- Bensors

------------------

4000

4000

4000
4000
4000
, 4000
4000
4000
4000
4000

4000
4000 |
4000,

4000
4000

4000

3750

3750

3150
3750
3750

J0

3150

3750
3750
L3750
3500
3500
3500

070028
0089, 0023
00710028

0060 0024
0061 " ,0025
L0068 .0027

0059 ,0023

0067 ,0027-

0064 0026
00720029
0067 ,0027
0063 0025
0009 0027

0072 ,0029

10061 ~ 0024
0050 ,0020
0069~ 0028
0061 0023
0070 0026
0065 *,0025
0049 ,0019
0055 0021
0069 ,0018
0055 ,0021
0066 ,0025
0059 ,0022

0069 ,0026

0058 0020
0056 0020

0056 0020

-----------

8619
8642
8670
8634
8119
8146
8769
819
822
8851
8878
8903
8930
8959
8963
9003
3031
9054
9080

JI105

9124
9145
9163
9184
9209
9231
9257
9217
9297
9317

. e

31
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AVERAGE PERCENT TIME SPENT BY ALL MFMBERS-enmuuss SRLTELTTEEELTETE [
_ ‘ AVERAGE PERCENT TIME SPENT T ALL MEMBERS PERFORMING--- [
RANKED BY;_PERCENT OF MEMBERS PERFORMINGw-=vmesmtemcannecrsacuans [ I
[ [ I
D- TK  TASK TITLE
I 04 Test & replace relays-overload switch /3500 .,0055 9336
o 1 17 Clean vent system 3500 0062 9338
- K 0 Free stuck cutters Yoo, 35000 ,0072 9383
L 03 Replace blower motors CU35000 L0059 L0021 L9404
"L 08 Test andkreplaEe shorting and running caplcitos 3500 .0058 0020 9424
M 04 Check circultry on defrost equipment 23500 ,0030 0010 9434
A 03 - Check service file for past service history\\\\\” 3250 ,0214 L0070 9504
B 16  Cut internal and external threads 3250 .0028 0009 9513
H 07  Repair trans-gear case | L350 0046 L0015 952
J 05 Replace overload switch _ 3250 ,0053  .0017 L9545
= K 03 Replace motors £ 3250 ,0050 0016 9561
K, 06 - Repair or replace switches 3250 ,0051 0016 - 9577
1" 06 Replace & adjust thermostats, relays & overldads 350,007 ,0019 959
A 01 Ansver telephone service call and make appt .~ ,3000 048 L0145 974l
* G 11 Repair or replace electronic control boards 3000 ,0061  ,0018 9759
K 04 Check overload protectors +3000 , 005 ,0017 9776
K 05  Replace cutters | 3000 0045 ,0014 9790
L*04  Test, repair and replace compressors 30000053 0016 9806
L -07  Locate and repair refrigerant leak 3000 0049  .0015  ,9821
L 09  Discharge and recharge system 3000 0035 ,0%;6 9837
F 04  Test, repair and replace evaporators o250 0057 - L0016 9853
F 07  Repair-or replace condensers 2750 L0046 .0013 9866
, F 12 Service or replace capillary tube. 2750 .0051 | L0004 9880
I 10 Tnstall dryer SIS0 009 (L0001 ,9891
J 10 Install dishvasher R - N1 ¥ .0(;29 9900
K 02  Inspect and replace seals 2750 ,0056 Atu.o 59915
6 12 Tnstall range | 20000 | 0008 L9923
H 11 Install vashing machine 2500 L0041 .0010 9933
L 05  Repair and install capillary tubing 2500 .0042/ 0010 9943
* D13 VUse thermostat tester | 2250 .0057) L0013 L9956
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CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBE RSwwnmarcmuunana.

AVERAGE YERCENT TIME SPENT BY ALL MEMBERS---nnewnnnnuses REREERLE l

AVERAGE. PERCENT TIME SPENT BY ALL MEMBERS PERFOR M'[N(,--- [ !

RANKED BY  PERCENT OF MEMBERS PERFORMING==s=sus-secnmmsanasanen. l I l
| ! [ [

D=TSK TASK TITLE

L 10 | Install a window unit 2250 ,0031 ,0007 . ,996)
b 15  Operate drill press : L2000 ,0023 L0005 9968
K- 07  Install a food waste disposal-siphon broak ‘ 2000 .,0046 0009 9977
N 19 . Remove and replace capillary tube 2000 . ,0056 9911 9988
D 15 Use a closed end mangmeter A0 ,0039 0007 L9995
N 26 . Remove and replacghot gas defrost solenoid & valve 1750  ,0039.  ,0007 1,000
N 27 ' Repair evaporatof with epaxy 1750 ,0028  ,0005 1.0007
C 28  Form, bend and hardface 1000 ,0031 0003 1,0010
N 20 RemoVe}}- ehlace automatic expansion valve 1000 ,0061 0006 1.,0016

N
o]

L] , .
) ’ .
. [
B

\--r




} | AFPLTANCE REPAIR, REFRIGERATION & AIR CONDITIONER
TASK INVENTORY

BACKGROUND INFORMATION \\j
~

1. Check your present job title:
. w ¢
Appliance Repafirman , Supervisor g
Refrigeration & Air Other (specify)
Conditioning Repairman “

2( HHow many years have you worked as a repairman?

years

>
3. MWhere did you receive your training? (check one or more)

On-the-job (self-learned)
‘ Military school
Private vocational school -

Apprenticeship program

/‘\‘/.

High .School program
Community College Program

Adult Education Progr‘am““'i

4. Are you specialized in a mechanical service area?
(e.g. washing machines & dryers or four tos A/C units)

¥

Yes . No

NOECE

oF
%

s
fadd
¥

L -




APTUTANCE REPATR, PEEETGERATTON AND ATR CONDIVIOHING
: PASK IHVERTORY ]

&Lr
PHSTRUCTTONS O coIpPty PIHG TASK THVENTORY

Capetully fead cach of the lashk Statements dn&~plu«u a check mark
A

in the column labeled Check tor ecach task wvhich you pertform on
vour present job. N

1

Atter checking™IYD tasks which you pertorm, then rate only the tasks
j{od by placing a number 1, 2, 3, 4 or b in the column

Tabeled Timef Spent which most closely estimates the amount of time
you spend in performing the task.

you have ¢he !

lime spent means the total time you spend on cach task you are
rating, compared with the time you spend OQ/Qdch of the other tasks

you do.

AL the bottom on any-page, write in and rate any tasks you do which
.are not listed.

-

APPLIANCL REPAIR, REFRIGLRATION AND AIR CONDITIONING  Page | of 19 Pages

Check Time Spent

Listed Lelow are(d duty and the tasks which it

includes. Check all tasks wh¥&h you perform. Add J1. Below Average
any tasks you do which are not listed, then rate - . Slightly Below
the tasks vou have checked, ' — [f Average
: ~ : Y Ayerage
Doneld §1ightly Above
| TAverage
, (ﬂ 5. Above Average
A. Working with the Public & Customer Relations .
1. Answer telephone service call and make appt.
2. Prepare service order . g’

3. Check service file fo® past service history

4. Explain guarantee or warranty status

5. Establish method of poyment

6. Obtain service schedule assigrnment from
dispatcher

7. Establish route & travel to destination

6. Listen to customer's complaints & observations

9. Test unit & diagnose trouble

-




[T APPLIANCE REPAIR, REFRIGIRATION 8 ALR

(continued)

—— CCONDLTLONING LASK INVENIORY . w o
Listed below are a duty and the tasks which it
includes. Check all tasks which you pertorm. Add
any tasks you do which are nof licted, then rate
the tasks yollhave cheched.

R ;
Ao Working with the Public & Customer Relation«

N

[

l Page 0 ol

It

Done |3.

Clime spent

l.

- ety

I 4 Ild(ll"v

Below Average
STightly Below
Averaqge
Average
STightly Above
Average
Abuve Average

10. Explain malfunctiof &~xepairs needed

11. Estiméte job tosts & explain to customer

12. Perform service or repairs required

13. Check unitffor proper operation a?

4.7 Cleaﬁ-up servicing area & unit

15. Complete the service order »
16. 0bta5n customer's signapure -
17. Make call-back to ch;ck customer satisfaction

L4




TUTRPPUTANCY REPALR, REERIGERATION & AR

b e e e e s oy

. . Fage i ol ] Pagoes
COHDITLIONING TASK THVETORY B e
L Aok LIV LATORY - N <
Panted below arve o duty and the tacsks whion 1 (h"_k I.'L”f..‘_‘_'!_)_.(L\,!LLA,_.M._-
inciudes. Theob all tasks which you povtorm, Add
any Lacsky yvou do owhtoh are not Jaonted, then vrate . telow Average
the tast s you have checkoed,, - [ 1 SN hightly Below
v . Average
T e e T Done 3. Average
J. Slightty Above
I, fying Hand and Power Tools Average .
) ‘ Lo Above Average
I, Identity and replace unsafe tools
2. Care for and maintain hand tools
3. Measure with steel rule or tape
T, Tse screwdrivers
5. qu'wrény%oa.'ﬁockets and nutdrivers
6. Use torque wrench’ He
N
7. Cut metal with hack say R
s }
8. Tse chisels ”
a
9. Use punchesg
10. Use hammwers and mallets
¢
11. File metal -~
12. Use pliers and wire strippers
13. Operate Dench grinder
14, Operate electric hand dril1l
15. Operate drill press
16. Cut internal and external threads
17. Use flaring and swaging tools
13. Use tube . .tting and reaming tools
19. Use refrigeration charging tools
20. Use tlywheel pullers
21. Use pump service tools
Z2. Use hand truck

Use dollie 35)

9-




APPLIANCE REPAIR, REFRIGERATICN & AIR

C MDITIONING TASK INVENTORY' Page 4 _ of _19 Pages
Listed below are a duty and the tasks which it Check Time Spent
includes. Check all tasks which you perform. Add <
any tasks. you do which are not listed, then rate 1. Below Average
the tasks you have checked. 2. Slightly Below
' ‘ If Average - -
3. Average
Done 4. Slightly *Above
~Average :
5. Above Average

~C. Soldering, Brazing and Welding

.7

»

\
Soft Soldering

. 1. Fit parts & clean surfaces

2." Apply flux

Operate soldering gun, copper or torch

~ 3.
4. Clean joints (flux)

Brazing y ;:f
5. Fit matjnb parts & éstab1ish E]earances . N .
.6.E¥;kean metal ; A
7. Assemble & support parts
8. App]y flux >
9. Adjust regulator o ’.K
10, Light torch
11. Adjust flame <
12. Braze'mild steel . £
13. Braze cast 1rdn .

14. Silver braze stainlesc steel ~

15. Silver braze copper ailoys . . I )
16. Clean joints (f]ux); u;';' e * ,A
17. Shut off valve & bleed off acetylene J

7

Oxyacetylene We]ding

L S

¥,

18.

« Set up and test equipment

19.

Fit mating parts

Clamp and support parts.

40
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APPLTIANCE REP

E "REFRIGERATION & AIR ‘ .
CONDITIQNING : Page _ 5 of _1v Pages

AIR,
TASK IHVENTORY

Check| " Time Spent
Listed below are a duty and the tasks which it :

jncludes. Check all tasks which you perform. Add ' 1. Below Average

any tasks you do which are not listed, then rate U If 2\ ,STightly Below

the tasks you have checked. : Average
Done|3. Average

4. STightly Above
Average

C. Soldering, Brazing and We]d1ng : ' 5. Above Average

(continued) ‘V/

Oxyacetylene Welding continued

21, Select proper rod & torch tibs

22. Light torch

23. Adjust flame

24 . Weld mild steel”

25. MWeld pipe : ' y

26. Weld cast iron ,n

~

27. Cut using oxyacetylene

28. Form, ?end and hardface
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APBLTANCE RIPAIR, REFRIGERATION & AlR

COANTTINNTING TASK TUVFUTORY Page 6 of 19 "ages
[ B . ) . -
Listed below are a duty and the tasks which Check| Time Spent :
includes. Check, all tasks which you perform. Add g
any tasks you do which are not listed, then rate 1. Below Average
the tasks you have chechked. . 2. Slightly Below
. If - Average
3. Average
Done|4. S1ightly Abkve
. , AMerage
D. Testing Electrical Circuits and Components 5.

v

Above Average

‘\\W\\ Identify e]eétric . components ] .
2. \Read electrical wiring diagrams
[} ~
3. gse oven tester 7
4. Use thermocoupie tempefature testef‘ X
5. ds@\ph@meier - .
6. Use vol hmmeter

7. Use volt-wattmeter . .
. . /

3. Use cliamp-on volt ammeter

9. Use test probes ",

;O‘ Use dial thermcmeter

11, Use thermistor temperature tester .
>
12. Use time and temperature recorder

13.:-s¢ thermostat tester

14. Use SHng psychroncier

15. Usec a closed end nanometer

-

16.- Wire circuits and check measurements

17. Adjust and test switches

16. Check circuit protective devicces

T9.. eplace wires and make connecticns

20. Chectk e current relay

21, Check a pgotential rclay

2. Cheol o thormal valay .

23. Checit 2 s0lid ~tate relay y
O l . N . ey . 42
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APPLIANCE REPAIR, REFRIGERATION & AIR

CONDITIONING TASK INVENTORY Page /7_of 19 Pages

Listed below are a duty and the tasks which it Checkd] Time Spent
includes. Check all tasks which you perform. Add.
any tasks you do which.are not listed, then rate 11. Below Average
the tasks you have checked. - " If 2. Slightly Below
\ . o Average
- 3. Average
Done 7: S1ightly Abgue
) Average
D. Testing Electrical Circuits and Components ' 5. Above Average

{continued) V/

A

24. Check 'a solenoid valve

25. Check and adjust a thermostat

26, Dismantle, repair & assemble a single-phase
motor A

2%. Check compopents & wiring of a 24 volt circuit -

28. Check components & wiring of a-120 volt
circuit

29. Check components & wiring of a 240 volt
; circuit .

30. Test an open type capacitor-start motor

31. Test a capacitor-start hermetic motor

32. Test & operate a capacitor-start capacitor-

run hermetic motor

™~
. A‘L’




APP[IANCE REPAIR, REFRIGERATION & AIR 1
CONDETIONING TASK INVENTORY  Page 8 of 17 Pages
—r— » <
Listed below are a duty and the tasks which it Check Time Spent
includes. Check all tasks whieh yop perform. Add
any tasks you do which are not listed, then rate 1. Below Average
the tasks you have checked. If J2. Slightly Below
. ' ” * + Average
Dong{3. Average
4. Slightly Above|:
Average
E.- Making Mechanical Re,irs : - 5. Above Average
1. Identify assembly devices and tools s
2. Make flared tube connections
3. Repair soldered or brazed connection
4. Make a swaged tubing connectiopg
5. MakKe a complete tubing assembly
&. Operate gauge manifold
7. Operate serviceAVa]ves Jﬁﬁfi
8. 'Install & test access valves & process
tube adaptors ' ,
9. Dismantle, assemble and test external
- _drive piston type compressor o
10. Dismantle, assemble and test an external
drive Jrotary type compressor
11. Install belts and adjust pulleys and belts
12. Measure temperatures
13. Test for leaks
14. Install gauges on an external drive
refrigerating system
15, Repair a leak using epoxy compounds
16. Evacuate a system i
17. Use a service cylinder
i
%
Y
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APPLIANCE REPAIR, REFRIGERATION & AIR
CONDITIOMING TASK INVENTORY ‘

Page 9 of 19 Pages

Listed below are a duty and the tasks which it Check Time Spent

includes. Check all tasks which you perfor.a. Add
any tasks you do which are not listed, thor rate

—_—

. Below Average
2. STightly Below

the tasks you have checked.
e\\ . If - Average
‘ 3. Average
. . :E g o Done|4. Slightly Above
F. Repairing Refrigerators and Freezers . Average
5. Above Averége

1. TYoub]eshoot & diagnose refr1gerator or
freezer probiems

2. Replace or adjust thermostats

3. Test, repair and neplace compressors

4. Test, repair and replace evaporators

5. Repair and replace re]ays, over]oad devices

6. Repair & replace defroster controls, heater
and timer

Repair or replace condensers

Heel N

Locate & repair‘refrigerant-leak
/

9. Adjust tubing to eliminate noise

10. Remove and install door gasket

11. Repair autométic icemaker

12.- Service or replace capillary tube

13. Clean fins & tubing of condenser

A

4

\“",;l

’4




APPLIANCE" REPAIR, REFRIGERATION & AIR p 10 £ p
CONDITIONING TASK INVENTORY age 2 of 19 Fages
“Listed below are a duty and the tasks ich it Check Time Spent
“includes. Check all tasks which you perYorm. Add -
. any tasks you do which are not listed, then rate 1. Below Average
" the tasks you have checked. . 2. STightly Below’
) If Average
3. Average
. Donetd4. Slightly Abjove
G. Repairing Ranges / Average
. 5. Above Average
" Electric o : l ‘ ,
1. Troubleshoot & diagnose range unit problems

2. Read é interpret-wiring diagram

3. Test and replace switches

4. Test and replace surface’units

T
7
)

5. Test and replace thermostats r

6. Test and replace automatic timers

7. Test, rep]ace or repair automat1c surface
unit with sensors

8. Adjust doors’

9. Repair Tight

/

\16. Test, replace or repair se]f-c]eaning;oven
: _unit ’ : -
11. Repair or replace electronic control boards
12. Iﬁsta]] range . |
Gaé \
13. Adjust and clean burners »
14, Ad&ust and clean pilots -
15. Test and rep]ace thermostéts \
16.‘ Test an; replace timers
T17. Repair 1ight = 3
18. Use oveq/test thermométer
19. Change éven from natural gas_to LP. gas
20. Repair self-cleaning oven

r ~

16
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“APPLIANCE REPAIR, REFRIGERATION & AIR | —
CONDITIONING TASK INVENTORY Page _11_of _19 Pages

Check Time Spent

Listed below are a duty and the tasks which it
includes. Check all tasks which you perform. Add _
-any tasks you do which are not listed, then rate . Below Average

the tasks you have Checked. @ ,2. Slightly Below
‘ : . If Average

Average

N —

-

= W

< Slightly Above
‘ & Done. Average
H. Repairing Washing Machines : 5. Above Average

1. Troubleshoot & diagnose washing machine probs. '#
2. Replace timers : o,
3. Replace solenoids

4. RepTace or repair regular motor

5. RepTace'throw-away motor

/.
6. Replace water pump | o
7. _Rehair trans-gear case
8. "Clean or replace inTet valve
JAN
9. Replace belts /

10. Check and repair overload protectors

17. Install washing machine

12. ~Test and replace contro]EpaneJ switches

13. Explain washabiTity probTems fto customer

14, Adjust belts and puTTeys

15. Analyze problem with timed fiTT switch

v
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APPLIANCE REPAIR, REFRIGERATION & AIR Page 12 of 19 Pages

CONDITIONING TASK INVENTQRY

Listed below are a duty and the tafks which it
o dncludes. Check all tasks which you perform. Add
any tasks you do which are not listed, then rate 1§ 2'

Check Time Spent
—

pa—

Below Average
Slightly Below

the tasks you have checked.
‘ Average
bDone |3. Average
4. Slightly Above
‘ . Average
I. Repairing Dryers 5. Above Average

Electric

1. Troubleshoot & diagnose dryer.problems

2. Replace timers

3. Replace thermostats

- It

4. Test & replace relays-overload switch ‘o

5. Replace motors f : -
6. Replace heating elgment ' (
7. Replace drum seals‘(felts) AN
8. Repair vent system
9; Clean 1iﬁf from system
Wi
10. Install dryer : . ' jf
Gas
11. Test gas valve 7
12. Test and repair constanf pilot
13 Test, repair or replage automatic pifot *
14. Replace drum seals
15, Test and rgblace thermostats
"16. Test and replace high limits switch - — 4//
17. Clean vent system j i

B
; /

18




APPLIANCE REPAIR, REFRIGERATION & AIR ' 19
CONDITIONING TASE [SVEATORY Page 13 of Pages

Check| Time Spent

Listed pelow are a duty and the tasks which it
includes. Check all tasks which you perform..Add

p—]

Below Average

any tasks you do which are not listed, then rate ) .
the tasks you have checked. . L 2. il;gg;;y Below
_ , ' Done [3. Average ,
' e 4. Slightly Above
o - 7 Average
J. Repairing Dishwashers . 5. Above é}éj;;e
1. 'Troubleshoot & diagnose dishwasher problems ) :
(N

2. Replace motors .

3. Replace solenoids

4. Clean or replace water valve

5. Replace overload switch

6. Replace pump, seal kit or‘pump assembly

7. Replace timers

8. Peplace heating elements

9. Replace pump and motor assembly

10. Install dishwasher

G
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APPLIANCE REPAIR, REFRIGERATION & AIR |
CONDITIONING TASK INVENTQRY Page 14 of 19 Pages

Check Time Spent

Listed below are a duty and the tasks which it

includes. Check all tasks which you perform. Add
any tasks you do which are not listed, then rate 1§ ;' g?}gﬁtﬁﬁeg:?sw,
the tasks you have checked. ) Averagé “
4 Done |3. Average’ . et
4. Slightly Above-
Average A
, ’ 5. Above Averghe~.
K. Repairing Disposals : . ' 5
: g ’ v/
' |
1. Free stuck cutters ’
2. Inspect and repTace seals

3. Replace motors

4. Check overload protectors

5. Replace cutters

6. Repair or rep]acé\switches

7. Inspal] a food waé&e disposal-siphon break
\

?

. «
. [ Ry S
-
X
R .

S
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APPLIANCE 'REPAIR, REFRIGERATION & AIR
COMDITIQNING TASK.INVENTORY

Page 15 of 19 Pages

Listed below are a duty and the tasks which it Check Time Spent
includes. Check all tasks which you perform. Add .
any tasks you do which are not listed, then rate 1. Below Average
-the-tasks you have checked. . If 2. Slightly Below
@ . Average

‘ Done |3. Average

6 S | i e 4. Slightly Above
T iéfﬁTsy?' - _ Average
L. Repairing Window Airsg€¥nditioners 5. Above Average

Fal
i

1. Troubleshoot and analyze problem

2. Clean condensers and evaporator

3. Replace blower motors

4, Test, repair and replace compressors

5. Repair and install capillary tubing

6. Repldce and adjust thermostats, relays and
overloads

7. Locate and repair refrigerant Teak

8. Test and replace shorting and running
capacitors

9. Discharge and recharge system

10. Install a window un1£




APPLIANCE REPAIR, REFRIGERATION & AIR
CONDITIONING TASK INVENTIORY

Page 16 of 19 Pages

Listed below are a duty and the tasks which it Check Time Spent

includes. Check all tasks which you perform. Add
any tasks you do which are not listed, then rate

-—

Below Average

the tasks you have checked. If 2. Slightly Below
Average
Done [3. Average
‘ 4. S1ightly Above
Averaga
M. Troubleshooting Refrigeration and Air 5. Above Average
Conditioning Equipment v

1. Hook hermetic compressor d1rectLy to power -
supp]y

~7 THEecKk CIrcuitry 0T Ine COmprassor proteccor
and relay

3. Check relay

4. Check circuitry on defrost equipment

5. Check. circulation fan motors

6. Check and adjust control thermostat

7. Attach manifold and gauges to service valves
and check pressure

o

Install in-line service valves and measure
pressures ,

Vo

Check compressor efficiency

10. Locate leak in a refrigeration system using
electronic leak detector

11. Locate leak in a refrigeration system
usipng halide torch
12. Locate leak in a refrigeration system using

_buybble method

13. Check unit operation- 031 level-sight glass-
’ mnojsture indicator .

1714.‘ Check and adjust automatic expansion valve
7 15. Check, test and adjust thermostatic expansion
valve

16. Check and adJust pressure motor control

17. Check and adjust low pressure safety control | N

18~ Check .and adjust high pressure safety control

19. Adjust and calibrate 0il pressure control

20. Check icemaker for operation

2%. Check and adjust water valve N

22. Check hot gas defrost solenoid and valve

23. Check humidity with sling psychrometer

D2



APPLIANCE REPAIR, REFRIGERATION & AIR
CONDITIQNING EQUIPMENT

Page

17 of 19  Pages

Listed below are a duty and the tasks which it

includes. Ckheck all tasks which you perform.

any tasks ygu do which are not listed, thenvﬁﬁ

the tasks ]gu have checked. A
{

dd

te

Check Time Spent

Troubleshooting Réfrigeration and Air
Conditioning Equipment (contisued)

M«\

AN

Below Average

. Slightly Below
‘Average

Average

STightly Above

Average

Above Average

N —

If

Done

=W

24. Check and adjust humidstat {-
25. Check condensate pump and drain

26. Chéck blower assembly and fi]tef

27. Check,heat pump reversing system.

53
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B APPLIANCE * AIR, REFRIGERATION & AIR '
“of 19 Pages

| CONDITIONIL.. TASK INVENTORY Page 18 .
_ ) : n ‘
Listed below are a du and the tasks which it Check{ Time Spent

includes. Check all ta$s which you perform. Add

any tasks you do which are not listed, then ra 1. Below Average
the tasks you have checked. , If 2. Slightly Below
Average
Done | 3. Average
4. Slightly Above
Average
: . ‘ 5. Above Average
N. Servicing . & Repairing Refrigeration & Air V/ : Co ‘ '
‘Conditioning Equipment
. ) r
1. Evacuate a refrigeration system ' ,
. r
2. Pump system doqp into receiving tank ¢
3. Recharge system using sight glass
4. Recharge system weighing in refrigerent - v

5. Fi]i dial a charge

. 6. Retharge a refrigeration system using diaT .
a charge .
7. . Remove and replace control thermostat

8. Remove and replace defrost timer

\ 9 Remove and replace motor overload protector

10, Remove and replace capacitor

11. Remove and replace defrost héater

12. Remove and rep]acé defrost terminator

13. Remove and replace relay
, ,

14. Remove and repiace fan motors

15. Repair leak in copper lines of system

16. Remove and replace compressor

'.17. Add oil tq system

18. Remove restriction from capillary tube

19, ’Reﬁove»and replace capillary tube

20. ,Rém0ve_ahd replace automatic expansion valve

21. Remove and replace thermostatic expansion
~ valve = .
22. Install a drier, sight glass or moisture

‘indicator
23. .-Remove-and replace high or low pressure
Q safety~enntral ' - v

ERIC 7 Re




APPLIANCE REPAIR, RCFRIGERATION & AIR |
CONDITIONING TASK LHYENTORY Page 19 of _19 Pages

R

Listed below are a duty and the tash: which it - Check Tfme Spent

includes. Check all sasks which you perform, Add _

any tasks you do which are not listed, then rate 1. Below Average

the tasks you have checked. ' If 2. Slightly Below
Average

—

Done | 3. Average -
4. Slightly Above

. Average
N. Servicing & Repairing Refrigeration & Air 5. Above Average
Conditioning Equipment (continued) v/
*
24, Remove and replace high or low pressure
motor contro]l s
25. Remove and repldace o0il pressure safety R
cantrol .
26. Rgmove and replace hot gas defrost solenoid
and valve o
27. Repair evaporator with epoxy (
28. Remove and replace, condensation %?mp motor
3\ J . R
29. Qagpvé and replace humidistat
.30. Balance the ajr conditioning system . -
3, Check and replace filters - clean indoor &
— . _outdoor coils. .
\I
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