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PROJECT TITLE:

ABSTRACT

/

A Survey of Common Elements in Applianee.Repair, Refrigerj-
tion and Aix Conditioning

'AGENCY: Northern Arizona Un versity
Flagstaff, Arizona, 86001

PROJECT DIRECTOR: Clair S. Uill,-Ph.D.
Industrial Educafion.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, Refrigerption and Air Condition-
ing service areas. These skillg,alopg with skills
from the Automotive serviceareas, which,have
been identified in previously conducted task in-
ventories, could\be merged togethet oplform common
skill elements for a Mechanical Service cluster
.course at the high schiLl level.

-\
A single task inventory was constructed from
available course materialst This initial task

.inventory was, then revised under the supervision
of two consultants'.who were employed in each of
the,two service areas:

1The revised inventory Was adminiStered to a ran-
dom sample of thirty incutbent workers in each
of the two service areas in Mpricopa and-Coconino
counties.'

.4'
OUTCOMES: Completed task inventory, forms were analyzed utilizing the

computer at Northern Arizona University. Task's were ranked
according to-percent of sample performing q,ach hiask an4 time i
spent by workers performing each task.

A report of the analxzed data obtained from the task inventory
was distributed to teachers in Arizona who were teaching or

'planning to teach one of the nechanical service areas. This
material Could y used as a basis.for curriculum revigion and
be further vali ted by local advisory committees

4
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hODY OF THE RCPORT

Problem Area

The 1915-76.Ar'izona State Plan [dr Vocational Education in
Arizona indivated tghat there was a basic need:for research to iden-
tify comMon skill and knowledge competencies in various occupational
areas. It specifically stated that/here was a need to identify or
develop a task inventory fo'r the mechanical services cluSter,. These
competencies, when derived from workers on the job, could be used
by nstructors,_to keep their course content up-/o-date and relative
/o current job skills and knowledge..""

' qizona Depar/ment.of Economic Security estimated that
approxim,,,'Ly five hundred twenty new job opportunities would develop
for air condi/itoning and reftigerationservicemen in the state between
1975 and 1978. Four hundred eighty new job opportunities would
develop for appliance servicemen. Through the 1970'S it was projected
that Arizona could expect a "faster than average" growth among service
workers.,

Ae 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 materlals for the appliance
repair area. A course outline developed by the Association of Rome
Appliance Manufacturers was also useful for developing the initial
task inventory. These curriculum materials were utilized Tor producing
the initial task inventory. iNlly those tasks which were thought to be
'performed by incumbent workers were included.

Goal and Objectives

The goal of thl's project wa'S' to provide instructors with an
mp-to-date analysis which shows the common sic'
ments in Ole_Rpliance repair, refrigeration
.service occupatians so that job preparat'
areas in the mechan.ical services cluster

Objectives were as follows;

.1,1 On or before.June 1;1976, the Project director and a
consultant in each of the two service areas compiled an
initial tasj inventorr which contained at least 200com-
mbn elements from the appliance repair, air conditiOning

and knowledge ele-
ir conditioning .
umber of the job

and

.for a

may resul

2
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and refrigeration service art41s. The initial task inven-
tory was revised,hy wo consultants who werc employed in
each of the service areas.

1.2 Oh 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 eounties
and adoiniscered the revised task inventory., Follow-up
procedures were employed to insure a 70X -return of com-
pleted survey fortis.

1.3 On or before June,30, 1976, the froject director'sUper-
vised the analysis of the data and distributed a report
to/each mechanical service teacher in the state. The
reloort ranked tasks according to percent of sample per-
formipg each task and time spent by workers in performing
tasKs.

Procedures'Eollowed

1.1.1 An initial task inventory was constructed_from available
"publihed sou ce materials. Revision of the initial in-

;
ventory was c nducted by two consultants employed in each
of the twe service.areas. TheY reviewed and helped revise
thv.initial'inventory so that workers on the job could
readily, interpreI the inventory. -

1.2.1 From the roster of electrical contractors and associated
firma.provided by the Electri League .5! Arizona, a total
of three major at onditioni firms was selected. A'

random sample of thirty incumb 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 pnd written instruc-
tions as'to the,administration of the task inventory. A
telephone call--"andpersonal visit were use.d to insure a,
-707:return completion.

1.3:1 The procedure for conducting a task inventory.as advo-
cated by the,Center for Vocational and Technical Educa-;
tion at the-Ohio State.University was, followed in the sur-
vey and the -anllYsis of the data. Computer programs deve-
loped_at-the Northern Arizong University were utilized. A
report of,the analyzed data obtained from the task inven-
tory was distlibuted to teachersin the mechanical_service
areas...who.'attended the fallyocational Education Conference
on August.13 and 14, 1976.1 Additional copies were delivered
to the Arizena Department of Education,favision of Voca-
tional and Career Education for fUrther diisemAnation. .

Pro'ect besign and Methodology

An initial task inventory was developed by searching.existing



A1911.1 alive ,repa ir, II r- condi t ioiIflIg and teti grra t Iii t iXI hook:;,
curriculum gilidc:; and cOtrseti ot study. only the ta:lks that.were
thought to hu pctiolmcd by .nt in(inItheto worker.in the.se service
Wert int hidcd. The pri.mary ;:mirc0 of task statements were:

(I) An AnaLysis ot the Air Conditionitn,',, Retr.Igeration and
Iteat iii c cupai i outs' ( 19
Frass Me lvin K. K t'aut; Mary in
ohio :;tate Department of Education
Ihe Ohio Stare university
Columbus, Ohio 43210

(2) (our:A. t)tut 1 ine:-; tor: Re r i yyrat ion, Air Condi on ing
,t'nd Appl I iutt Repai (1.973)
Dade Cti77"n ty Publ ic Schools
Miami , Fl or ida

(0 Air Conditioning and Reiriguration-Lnstructor's#Guides
(1973)

University of Missouri
Instructional Materials Laboratory
Columbia, Missouri^ 65201

(4) Training the Home Appliance Technician (1971 Curriculum
Guide)
Association of lkome Appliance Manufacturers
20 North Wacker Drive
Chicago,' Illinois - 60606

(5) instructional Texts & Materials Appliance
Whirlpool Corporation
Benton Harbor, Michigan 49022

-(6) Curriculum Gui.de Levels III & 1V ApplAance Repair.
(1971)

Westinghouse Area Vocational High School
City- of Chicago Board of Education
Chicago,. Illinoig"

(7) Modern Refrigeratiori.and Air Conditioning Laboratory
Maflual (19_68)

Thie Coodheart-WillcoX Ca., Inc.
South Holland, Illinos

1

Aftcr the initial identification, the tasks were, grouped into
areas called duties. The duty categpries for the project were iden-
tified as:

A. Working with the Public & Customer Relations
B. Using Hand and Power Tools
C. Soldering, hrazing & Welding
D. Testing, Electrical Circuits & Cámponents
E. Making Mechanica Repairs



F. Repairing Refrigerator:. and Ereeva.ts
Repa r i ng Ranges

II . Rita r lig Wash i ng hlach nes
4111

I. Repairing Pryers
.1. Repairing Dishurshers
K. Repairing Disposals
L. i>pairing WindoW Air Conditioners

Troubleshooting Refrigeration and Air Conditioning Equipment
-N. Servic,ing & Repairing Refrigeration & Air Conditioning

Equipment
*

Task statements were then assigned to duty statements in the
sequential order in which they were normally performed on the job.
These task statement,s were listed in sequential order under each duty
so that the Onumhent serAce,technician cUuld follow, the sequence
of servicing an apPliance 6r a unit_lin his mind as he completed the
task inventory.

The initial task inventory was then reviewed and revised by
two consultants from each of the two service areas. Mr. Kenyon P.
Whitney, Service Manager, Climate Control Co.: Lnc., and Mr. Chic
Hope, owner of Hope's Appliance & T.V. Seryiee 4erved as the final
evaluators for the final task inventory.

Each consultant was asked to respond to each task statement
inttividually and comment on its clarity, appropriateness and order
in'the s&Ittence. One major.duty statement was eliminated and twONkother
duty stlatements were combined. Many task statements were changed dr
added to make the final inventory of two hundred sixty-seven-task
statements.

Selection of the Worker Sample
,

7 Because this study was conducted during the busy season of a
very seasonal.type of service work, a minimum numbor of companies --'/

Ji
maas utilized. Six jor companies were used iatich were recommended

by the Executi.ve Director of the Elv-tic League of Arizona. ,

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

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

Adminisvration of rnventory

Task inventory forms were personally'delivered to the immediate
supervisor in Charge of Ott servicemen in each Company. The purpdse
of the study was briefly explained to the supervisor as follows:
Eac4 respondent wa8 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 there were no questions, he then checked the tasks which he

5
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pc! ii (lied anti t ii t I .1t,Ist, i,ti Ii he 'had t het ed on a I '))
po I et t lit (yr I tow .ltItt t,t ,I I . A 141 iii lio. Nil tilt 11,11

lit tlicli.11. ktI \ 111111' I 11111 ilIl Ii.tt t h ot het t a!;Its
pt! t (), med at iri y, ol Hive it itt 'd ha t si)ent an above
avera ye amount 1 It I hull: 1)11 t hil I t .1!dl

Jo supcivisor was to aihninister Hic hivcntotv ti) his workers
dt Sit ii't'k l.- or monthly seivite meeting. Only those workers who had
hccn chosen ill the ralldM sample complete() III(' inventories. The com-
plctcd tolmi; welt. then mailed hy the supervisor to the Hniversity for
processing. Lxamplet. of the cover page and inventory arc incInd('d in
Appendix A.

A t. ot t I ot t t V- t IlVell 01- en V..1:0: 01:11) I t et! and re t 111.11.0d
rout a pp I i :Ince repa i F ;; t vie eIllen. Til ree ol t he:;11.' ls'ere not comp I et ed

Proper) ' o uiv couplet ed part_ ly. Twent y ol t hese invent or i us
Wcrt used in the_linal analysis ot tht., data:

Twenty-one inventories were returned which had been 6411pletud
1Jv air (amditioning and re.frigeration servicemen. Twenty of these
were used in the final data analysis.

Data- Analsis ,

In order to make comparisons between incumbent workers on'/-\
speLitic tasks, the relative time-spent ratin;s were converted to
percentae values. These values were regardel as estimates of the
percentage of work time spent by the respon mt on each task. It
was asSumed that the sum of the respontent s raw ratings repr-esented
100 percent of his work time. Basyd on this assamption, each raw

-rating was expressed as a percentage of that total. The following
formula was used in convartiug the raw ratings to percentages of time
spent on: each task:

Percentage -of time = individual faw rating
for each task sum of all raw ratings

by that individual

P(ackgyound Information Summary
T--

An analysis of,the .51ata from the background information
cover page presented some nteresting,findings. The distribution of
respondents by job title id years of experience (Tablif 1) indfcated
that 39.6 percent of the respondents were employed as appliance
repair servicemen. Fifty-one 1Percent were employed as refrigeration
and air conditioning repair 'servicemen. . Almost two percent were
employed as a superviSor. About 7.5 percent indicated ,the job title
of "other." "Other" was, specifjed as: office; owner, dispatcher and
accredited technician. The tOtal number of Yespondents was forty.
However, several respondents marked more than one job title on their
inventory. -Six respOndents marked both appliance repair and refri-
geration and a_ir Conditioning as a dual j6h tktje.

10



TANI I, Oft,TRIIIIITIoN.or RP,T0NOM 1Y,1011

WI'lbrR or YEARI', OF FUVRIEWL

LX R L

App I lac( Rcpa I r Refrigeralion & Air

Conditioning Repair

Supervhor Other

1-2 (N)

)

1..) (N)

b-10 (N)

1

6

11

5

1

2

4

7

12

0

0

0

0

0

2

4

1

(7) 9
, 2

11 -,15 (N) 0 4

9 0 2

lb-20 (N) 0 0

(7.)
4

2 0

over 20 (N) 3 0 0,

6 , 7 0

NIAT: The total number of respondents was forty (40). lioweyer, several respondents marked

,more than one job title on their inventory,



The largeSt proportion of the refrigeration and air cop4tioning
repair servicemen had ap.avera e of .six to ten years.of work 4perience.

, The largest propor,tionOf-appl a'nce rtriair serVicemen'had thrVe4fiv4
years pf work experience.

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 Icirty 'was:10.44 years. Appliance
repairmen averaged 11.0 years of experience: Refrigeration, and air
tonditioning repairmen averaged.9.9 years of experience.

TABLE 2. MEAN YEARS OF EXPERIFNCE IN THE
SERVICE AREA BY JOB ITU

JOB
TITLE

MEAN YEARS WORKED IN
SERVICE AREA

Appliance Repairman

Refrigeration & Air
Conditioning Repairman

11.0

9.9

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 largest 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 appliances and air conditioning
units. Thirty-four and a half (34.5) percent obtained at least
part of their training through an apprehticeship programi 21.1
percent received ,training in the military. These were the major
sources of tripaing.

8
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TABLE 3. FREQUENCY OF RESPONSES TO THE QUESTION
OF WHERE THEY RECEIVED THEIR TRAINING

BY SERVICE AR.EA

TYPE OF
TRAINING

JOB TIT

Appliance Repair
,

Refrigeration & Air
Conditioning Repair

On-the-job (N)

(self-learned)(%)-
14 12

46.7 33.3

!Military 3 4
' School (°/) 10.0 11.1

. ,

Private Vo- (N) 8 6

cational (%) 26.7 16.7
School

Apprentice- (N) 2 10
ship Program (%) 6.7 27.8

aigh School .(N) 1 . 1

Program (%) 6.7 2.7

Community (N) 1 2

College (%) 3.3 5.6
Program

....--

Adult Educa- (N) 1

tion Program (%) 3.3 2.8

TOTAL 30

100
36
100

,

NOTE: Any single respOndent may have indicated more than one
training progialp.

14



Task Analysis

The task hnalysis for all respondents emplqed,in the two ser-
vice areas ls.given in Table 4: The letter and number in the column,
labeled D-TSK (duty-dask) refers to Chel.ocation of the task on the
task inventory which was administered to the-respondents. The letter
refers to.the duty4eading under, which the task was categorized Snd
the number indicaes the placement of Che,task under that duty head-
ing. A complete,Oist of the duties and task statements is given in
Appendix A. /// * .o ,r

the four columns of figures.to the right.of the task statements
have been calculated to show: (1) percent of members penforming each
'task, (2) average ,rel&tive time spent by the members performing -the
task, (3)/average relative tfime spent by all membeis, and (4) cumula-
tive,sum of the average percent time spent by all.members.

Examination of the task analysis revealed.that a variety 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 br 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 stould be further,validated by local advisoryommittees.
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.

15
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TALE 4, TASK ANALYSIS INDICATING PERCENTAGE PERFORMING AND TIME SPENT RATL

\ CUMULATIVE SUM OF AVERAGE 'PERCENT hE SPENT Bi ALL EMBERS
:

AVERAGE PERCEND TIME SPENT BY A!L EMBERS
i

'.AVERAGE PERCENT"TIME SPENT BY ALL AMBERS PERFORMIN6-q . I
RANKED BY PERCENT OF MEMBERS PERFORMING

''' I

D-TSK TASK TITLE

'A 08 Li6ten to customer's complaints & observations .9500' .0255 .0243

A 09 Test unit & diagnose trouble 4' .0106 .0100

11 Estimate job costs & explain'to customer
: .9)500 .0124 .0118

A 10 Exp1ailf0a1function & reairs needed .0089 .0082

A 12 Pefform service or repairs'reluired s9256 .0097 0090'

A 4 Check unit for proper operation .9250 .0096 0088

A 15 Complete the service order .9250' t01371 .0066

A 16 taidn' customer's signature .9250 .005Z .0048

B 02 Care for and maintain hand tools .9250 .0061 .0056

B 04 Use screwdrivers .9250 .0077 .0071

'B 05 Use wrenches'y sockets and nutdrivers .9250 .0083 .0077

.8 12 Use pliers and wire strippers .9250 .0085 .0079

D 02 Read electrical wiring'diagrams .9250 .0076 .0071

D 06 Use volt-ohmmeter ° .0081 , .0075,

D 19 Replace wrres and make connections .9250 .0074 .0069

D 24 Check a so1en4d valve .9250 .0066 .0061

28 Check components & wiring of a 120 volt cirtit .9250 .0075 .0070

D 29 Che,c1( components & wiring of,a 240 volt circuit .9250 .0078e ,0072

A 04- Explain : .ntee or warranty status .9000 .0169 .0152

A 07

A 14

Establi te & travel to destination

Clean; 1 lung area & unit

.9000

.9000

.0118

.0076

.0106

.0068

3 07 Cut,metal with hack saw .9000 ,.0039 .0035

09 .Use punches .9000 .0048 .0043

11 Pile metal .9000 .0050 .0045

14 Dperata electric hand kill .9000 .0047 .0042.

B 18 Use tube cutting and reaming tools .9000 .0063 .0057

D 01 Identify electrical, components .9000 .0056 .0051

1) 0 9 Use test prpbes .9000 .0074 .0066

1) 17 Adjust and test switches .9000 .0059 .0053

1) 18 Check cUt protective devices .9000 .0062 .0056

.0243

.0343

.0461

.0543

.0633

.0721

.0787

.08354

.0891

.0962

.1039

,1118

.1189

.1264

A394%,

.1464 1

.1536

.1688 ,'

.1794

J862

1897

.1940

.1985

.2027

.2084

.2135

.2201

.2254

.2310

17
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\

tUMULATIVE SUM OF AVERAGE PERCENT ME 'SPENT

AVERAGE PERCENT TIME SPENT BY ALL Rth3ERS

IY ALL MEMBERS

.AVERAGE'PERCENT TIME SPENT BY ALL MEMBERS PERFORMING---
,

LINKED BY TERCENT OF MEMBERS PERFORMING '

D-TSK TASK TITLE

i A 06 Obtain, service schedule assignment frorylispatcher

/ B 08 Use chiqelt.

B 10 Use.bammers.and mallets

sk17, 5 Use flaring and swaging tools

' B '19, Use refri.geration pharging to*

D 05 Use dhmmeter,
i

\ D. 25 Check and adjls a thermostat

' D 31 Testia,capacktor-start hermetic Motor

E. 11 'install belts and.Adjust pulleYs AO belts

E, 12 Measure tempqatures

'. C 01 Tit parts.& clean suEfaces

C 02 Apply flux

,

trioh
>

. .

04 Clean joints (flux)

20 Check 8 current relay

D ',,22. Check a theka1 relay,

E ,13, Test for leaks

.8750 .0072

,8750 .0039

°.8750 .0054

.8)50 .0052

.8750 .0081.-Y

8750 4374

4'8750 .0068

.8750 .0074 7

.8750 .0080

.8750' .0087

.8500. .007

.8500 .0056 ,

.8500 .0055

.8500 .0056

.8500, .0064

.8500/ .0092

.8250 .0056

.8250 .0061

.8250 .0056

.8250 .0051

.8250 ,0058

.8250 ''.0047

.8250 .0046

:4

C '03

C 08

C '09

.0peraie soldering un, copper ot torch

App flux

A just regulator,

C 10 Light torch

'\

C

C

11

16

Adjust flame

Clean joints (flux)

'

,D 12 Use time and temperature rea,rder

D 32 Test & operate a c9tcitor-start capacitor-run her-

metic motor i

E 02 Make flared tube,connections

,E 03 Repair soldered or bra'zed connection

E 04 Make a syaged.tubing connection

E 07 0.Perate service alves

'.F. 16 Evacuate a system
1

.8250 .0083

.8250 .0060

:8250 .0064

.8250 :0067

.8250 .0071

.8250 .0079

.0063

.0034

.0047

.0045

.0070

.0065

.0069,

0065

.0070

4

.2373

.2407

.2454

.2499

.2569

. ,2634

.294

.2759

.2829

.0076 .2905

.0057, .2962

.0048 %3010

.0046 '3056

.0047 .3403

.0054 .3157

,0078' 3235

.0046 ..3281

.0050 .3331

.0046 .3377

.0042 ;3419

48 .3467

;0038 .3505

.0038 .3543

.0068 .3611

.0049 .3660

.0053 .3713

.0055 .3768

.0059 .3827

.0066 .3893,



CUMULATIVE SUM OF AVERAGE PE'RCENT TIME SPENT By ALL MEMBERS

AVERAGE 'PERCENT TIME SPENT BY ALL MEMBERS- 41.

AVERAGE PERCENT TIME SPENT BY ALI NUBERS PdFORMINC--.

RINKED BY PERCENT OF MEMBERS yERFORMINC I

D-TSK

E 7I7

TASK TITLE,

Use a service.cylinder '.8250$ .0075

Pi ,20 Use fly,wheel,pullers :8000 .0040

C 06 Clean metal .8000 .0068

C 07 tssemble & supports parts
. .8000 ' .0067

D 40 .Use dial thermometer .8000 .0070

D 16 Wire circuits ahd deck rrasurements .8000 .0053

D 30 Test n open type capacitor-start motor.
---,

,8000 .0065

, E.' 06 Operat gauge manifold'. 48000 ,608,8

I

,.0062 .3955

.0032 .3987

'.0055 .4042'

,.0054 .4096

.0056 .4152

.0043 .41'95

.0052 .4247

.0070 .4317

E .15 Repair d leak using epoxy compounds .8000 .0057 .0045 .4362

B 03. !,,leapre with st,eel rule or tape ::7750 .0034 .0026 .4388

w li 21 ,Use pump service tools. '.7750'\ .0057 .0044 .4432

1-,

r,

C '05 Fit mating parts.& estabAsh clearances'
. 7750,: ,. 0067 .0052 ,4484

(C,' 15 SiNer brazt coppei alloys &.7750 ,0057,' .0045 .029-
'n 04. .Therimocouple temperature tester ,

1..7750 4058 .0045, .4574

D 07 Use volt-wattmeter .7750 .0072 .0056 .4730

D 08 Use clamP'-on volt ammetq .7750 '.0058 .0045 .4675

D, 23 Check a solid sbate relay .7750 .0051 .0040 .4715

E 01 Identify asumbly devices and tools .7750' .0073 .0056. .4171.
:

.

E 08 . Install & test access valves & Process tube adaptors .7750 .0075 .0058 .4829
,

C. 22 Lighttorch" '.. .7500 ' .0057 ,.0043 4,

C 23 Adjust flame .7500 .0058 .0044 -A-.4916

D 21 Check A potential relay
. \. .7500 .0053 ,.0040 .4956

,

Al:02' Prepare service order t .7250 ,.0170 .0124 .5080

C ..17, Shut off valve & bleed Off acetylene .7250 .0057 .0041 .5121

C: '21 Select.proper rod & torch t,ips .7250 .0065 .0047 .5164
E 05 ,Make .a complete tubing ass6bly .7250 .0071 .0052 .5220

C 12' )BrazC mild steel (7000 .0051 .0036 .5256

q 27 Check components & Wiring of a 24 volt circuit .7000, . .0061 .0042 .5298

C 18 Set up and test equipment .6750 .0051 .0034 .5332

C 24 Weld mild steel .6750 .001 .0034 ,.-5366



.'
CUMULATIVEIOM OF AVERAGE PERCENT TIME SPENT BY ALL fIEMBERS

kERAGE PERCENT TIME SPENT BY ALL MEMBERS
k

AVERAGE, PERCENT TINE SPENT BY ALL MEMBERS PERFORMING--

!,k7F,D BY

D-TSK

PERCENT OF MEMBERS PERFORMING -- I

TASK TITLE

C 19

E 14

Fit mating parts

Install guages on an external drive refrigerating

.6500 .0064 .0042 .5408

system .6500 0076 , .0049 .5457

A 05 Establish method of payment .6250 .0161. .0101 .5558

A 17 Make call-back to check customer saiisfaction .6250 .0046 .0029 .5587

E 22 , Use hand truck .6250 .0047 k .0030 .5617

C 20 Clamp and support parts .6000 .0039 .0024 .5641

C 27 Cut using oxyacetylene!' ,6000 .0035, .0021 .5662

'C 25 Weld pipe .5750 .0055' 0032 .5694

D 26

E '09

Dismantle, repair Vassemble a.single-phase mot&

pismantleosseMble and test extern4 drive nst6n

.5500' :0046. .0025 .5719

type compressor .5500 .0080 ,0044 .5763

C 14 Silver braze stainless steel,
, .5250 .0049' .0026 .5789

D 14 Use sling psychromoter .5250 .0045 .0024 .5813

B 01 Identify and replace unsafe'tools .5000 .0042 .0021, .5834

B 06 Use torque wrench .5000 .0046 .0023 .5857 ,

D 11 Use thermistor temperature tester . .5000 .0038 .0019 .5876

E 10 Dismantle, assemble and, test ad external, drive rotary

type compressor .5000 .0078 .0039 .5915

M 0 Check circuitry o the compressor prolector and relay .5000, .0075 .0037 .5952

M. 03 , Check relay .5000 1,.0072 .0036. .5988

'M 05 Check circulation'fan motors .0077 .0039 .6027

'M 07 Attach manifold and gauges to .service valves and check

pressure .5000 .0083 .0042 .6069

M 08 Install in-line service valves and measure,pressures .5000 .0065 .0033. .6102

M 09 Check compressor efficiency .5000 .0066 .001 .6135

M 10 Locate le4 in-trefrigeration system using electronic

leak detOttor .5000 .0061 ;0031 .6166

M 11 Locate lea in a refrigeration sy'ste using halide

torch .5000 .0085 ,0042. .6208

4

1

23



ciATIVE SUM OF AVERAGE PERCENT IME SPENT BY ALL MEMBERS

AV GE PERCENT TIME SPENT BY ALL MBERS

AVERAGE PERCENT TIME SPENt BY ALL MMBEáS PERFORMING--

UNKED ?,Y PERCENT OF MEMBERS PERFORMING

D-ISK 'TASK TITLF
1

M 12 Locate leak in

i

a refrigeration system u ing bubble

method

M 13 Cheek unit opJratibn-oil level-sight gla s-moisturi

'indicator

15 Check, test and.adjust thermoStatic exPansion valve

1,1' 17 Check adjust low pressure safety coktrol,

M 18 Check an adjust high pressule safety control,

M 19 Adjusc and calibrate'oil pressure control

21 'Check and adjgst water valve

14 25 Check condensate pump and drain

M 26 Check blowef assembly and filter

M 27 Chlk heat pump reversing sltem

N 01 EVacuate a refrigeration system

N 02 Pump system.down into receiving tank

N 03 Recharge system using sight,glass

N 04 Recharge system weighing in refrigerent

N 10 Remove and replace capacitor

N 14 Remove and replace fan motors

,N 15 Repair leak in copper lines of system

N 16 Remove and replace compressor

N 17 Add oil to system

q
N 21 , Remove and replace thermostatic expansion vlve

N 22 Install a drier, sight glass or moisture indlcator

N 23 Remove'and replace high or low pressure pafety

cottrol

N 30 Balance the air conditioning system

N 31 Check and replace filters clean indoor & outdoor

coils

B 13 Operate bench grinder

M 01 Hook hermetic compressor diNctly to power supply

24

I I

1 .5000 .0088 .0044 .6252

.5000 .0105 .0053 .6305

.5000 .0068 .0034 .6339'

.5000 .0064 .0032 .6371,

/1 :500 0' .0064 .0032 .6403

_.5000 .0049 .0025 .6428

..5000 .0044 .0022 .6450

';5000 '.0069 .0035 .6485

.5000 ;0d81 .0041 .6526

.5000 ;0076 i .0038 .6564,

.5000 .0078 .0039 ,6603

.5000 .0047 .0023 ..6626

.5000 .0087 .0044 .6670

;5000 .0040 .0020 .6690

.5000 .0065 :0033 .6723

.5000 .0087 .0044 .6767

.5000 .0084 .0042 .6809

.5000 .0090 .0045 .6854

.5000 .0078 .0039 .6893

.5000 .0072 .0036 .6929

.5000 .0075 .0038 .6967

.5000 .0087' , ;0043, .7010

.5000 4084 .10042 .7052

.5000 .0106 .0053 .7105

.4750 .0040 .0019 .724

.4750 .0068 .0032, .-J56
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CUMULATIVE SUM OF AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALI MEMBERS PERFORMING-- I

RANKED BY PERCENT OF MEMBERS PERFORMING

1

D-TSK TASK TITLE

M 06 Check and adjust control thermostat .4750

m 23 ChecUlumidity with sling psychrometer .4750

M 24 Checf-and adjust humidstat, .4750

N 05 Fill dial a charge .4750

N 06 Recharge a refrigeration system using dial a charge .4750

N 07 Remove and replace control thermostat, .4750 ,

N. 09 Remove and replace motor overload protector .4750

N 25 Remove and replace oil pressure safety control .4750

N 28 ;),Remove and replace condensation pump motor .4750

B 23 Use dollie 11.4500

C 13 Braze cast iron .4500

C 26 Weld cast iron .4500

m 22 Check hot gas defrost dolenoid and val\-, ,4500

N 08 Remove and replace defrost timer .4500

N 12 Remove and replace defrost terminator , .4500

N 13 Remove and replace relay .4500

N 18 Remove restriction from capillary tube .4500g,k4,

N 29 Remove and replace humidistate ,4500

M 16 Check and adjust pressure motor control .4250

M 20 Cieck icemaker for operation .4250

N 11 Remove and replace defrost heater .4250

N 24 Remove and replace high or low pressure motor control .450

D 03 Use oven tester ..4000

F 01 Troubleshoot & diagnose refrigerator or fre'ezer

problems .4000

F 02 Replace or adjust thermostats .4000

F 05 Repair and replace relayS, overload devices .4000

F 06 Repair & replace defroster controls, heater & timer .4000

F 09 Adjust tubing to eliminate noise .4000

F 10 Remov and install door gasket .4000

t.

.0074

.0031

.0048

.0040

0041

054

.0055,

.0082

.0043

0049

.0024

.0032

.0030

.0032

.0027

.0059

.0033

.0041'

.6069

.0042

.0026

.0077

.0066

.0084

.0074

.0071

.0075

.0068

.0053 2

'0035

.0015

.0023

.0019

.0019 .,

.0026

.0026

.0039

.0020

.0022

.0011

,0015

.0014

,0014

.0012

.0027

.0015

.0018

.0029

.0018

.0011

.0033

.0627

.0034

.0030

.0028

.0030

.0027

.0021

.7191

.7206

.7229

.7248

.7267

.7293

.7319

.7358

.7378

.7400

.7411

.7426

.7440

.7454

.7466

.7493

.7508

.7526

.7555

.7573

.7584

.7617

.7644

.7678

.7708

.7736

.7766

.7793

.7814
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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

D-TSK TASK TITLE

F 13 Clean fins & tubing of condenser .4000 .0063 .0025 .7839

G ,131 Troubleshoot & diagnose range unit problems .4000 .0069 .0028 .7867

G 02 Read & interpret wiring diagram .4000 .0071 .0028 ;7895

G 03 Test and replace switches ', . .4000 .0070 .0028 ;7923

G, 05 Test and replace thermostats .4000 ;0070 .0028 .7951

G 06 Test and replace automatic timers .4000 :0068 .0027 .7978

G 08 Adjust doors .4000 .0063 .0025 .8003

G 09 Repair light .4000 .0052 .0021 .8024

G 13 Adjust and clean burners .4000 .0054 .0022 .8046

G .14 Adjust and clean pilots .4000 .0060 .0024 '.8070

G 15 Test and replace thermostats .4000 464 .0025 .8095

G 16 Test and replace timers .4000 .0062 .0025 .8120

G 17 Repair light ± .4000 .0052 .0021 .8141,di

G 18 Use oven test thermometer .4000 .0069 .0028 .8169 lif

H 01 Troubleshoot &diagnose washing machine problems .4000 .0081 .0033 .8202

H 02 Replace timers .4000 .0064 .0026 .8228

H 03 Replace solenoids .4000 .0061 .0024 .8252

H 04 Replace or repair regular motor .4000 .0058 .0023 .8275

'H 05 Replace throw-away motor. .4000 .0062 .0025 ..8300

H 06 Replace water pump .4000 .0069. .0028 .8328

H 08 Clean or replace inlet valve .4000 .0070 .0028 .8356

H 09 ReplagOelts
,

.4000 .0065 .0026 .8382

H 12 Test and replace control panel switches .4000 '.0064 .0026 .8408

H 13 'Explaa washability prOblems to customer .4000 ;0075 .0030 .8438

H 14 Adjust belts and pulleys ;4000 .0062 .0025 .8463

H 15 Analyze problem with timed fill switch .4000 .0056 .0022 .8485

I 01 Troubleshoot & diagnose dryer problems .4000 .0075 .0030 . .8515

I 02 Replace timers . .4000 ,0061 .0025 .8540

I 03 Replace thermostats . .4000 :0069 .0027 .8567

I 05 Replace motors ''

li

.4000 .0057 .0023 .8590
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RANKED BY

4

D-TSK

,I 06

I 07

I 09

I 11

I 12

I, 13

14

i 15

I,, 16

J 01

J 02

J 03

J ,04

J 06

\I 07

I.J 08

J 09

F 11

G 04

G 10

G 19

G 20

H 10

'I 08

L 01

L 02

M 14

F 03

F 08

G 07

01 I

CUMULATIVE SUM OF AVERAGE PERWT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SMT BY ALL MEMBERS

AVERAGE PERCENT TIME SPENT BY ALL MEMBERS PERFORMING--

PEkCINT OF MEMBERS gRFORMING

I ' I

TASK TITLE

Replace heating element .4000 .0072 .0029 .8619

Replace drum seals (felts) .4000 .005911 .0023 .8642

Clean lint from system ).4000' .0071 .0028 .8670

Test gas valve .4000 .0060 .0024 .8694

Test and repair cOnstant pilot .4000 .0061 .0025 .8719

Test, repair or replace automatic pilot .4000 0068 .0027 .8746

Replace drum seals , .4009 .0959 .0023 .8769

Test and replace thermostats .4000 .0067 ,.0027- .8796

Test and replace high limit's switch' .4000 .0064 .0026 .8822

TroUljeshoot & diagnose dishwasher problems .4000 .0072 .0029 .8851

Replace motors \ .4000 .0067 .0027 .8878

Replace solenoids .4000 .0063 .0025 .8903

Clean or replace water valve .4000 , .0069 .0027 .8930

Replace pump, seal kit or pump assembly .4000, .00721 .0029 .8959

Replace timers
,

.4000 ''..0961 ,. .0024 .8983

Replace heating elements
'.\

.4000 4050 .0020 .9003

Replace pump and motor assembly .4000 .0Q69 .0028 .9031

Repair automatic icemaker .3750 .0061 .0023 .9054

Test and replace surface units. .3750 , .01)70 .0026 .9080

Test, replace or repairlitlf-cleaning oven unit .3750 .0065 .0025 .9105

Change oven from natural gas to LP. gas .3750 .0049 .0019 .9124

Repair selilcleaning oven .3750 .0055 .0021 .9145

Check'and repair overload protectors .3150 .0049 .0018 .9163

gepair vent system .3750 .0055 .0021 .9184

TroublOhoot and\analyze problem .3750 .0066 ,0025 .9209

Clean qndensers and evaporator .3750 .0959 .0022 .9231

Check and adjust automatic expansion valve, .3750 .0069 .0026 .9257

Test, repair and replace compre9ors .3500 .0058 .0020 .9277

Locate & repair refrigerant leak J500 .0056 .0020 .9297

Test, replace or repair automatic, surface unit with .3500 .0056 .0020 .9317

sensors



CUMULATIVE SUM OF AVERAG1 PERCENT TIME SPENT BY ALL MEMBERS

AVERAGE PERCENT TIME SPE BY ALL MEMBERS,:

AVERAGE PERCENT TIME SPENT

RANKED BY PERCENT OF MEMBERS PERFORMING

D- TSK TASK TITLE

I 04

I 17

K 0

.L 031

L 0

M 04

A 03

B 16

H 07

J 05

K 03

'K, 06

lit 06

A 01

C 11

K 04

K' 05

L 04

L 07

L 09

F 04

F 07

F 12

I 10

J 10

K 02

G 12

H' 11

L 05

D 13

32

Test & replace relays-overload switch

Clean vent system .

Free stuck cutters

Replace blower,motors

Test and,replace shorting and running cap

Check circuitry on defrost equipment

Check service file for past service history

Cut internal and external threads

Repair trans-gear case

Replace overload switch

ReplaCe motors

Repair or replace switches

Replace & adjust thermostats, relays & overldads

Answer telephone service call and make appt

Repair or replace electronic control boards

Check overload protectors

Replace cutters

Test, repair and replace compressors

Locate and repair refrigerant leak

Discharge and recharge system

Test, repair and replace evaporators

Repairor replace condensers

Service or replace capillary tube

Install dryer

Install dishwasher

Inspect and replace seals

Install range

Install washing mach,ine

Repair and install capillary tubing

Use thermostat tester

ALL MEMBERS PERFORMING--

.3500

.3500

k .3500

.3500

.3500

.3500

.3250

.3250

.0055

.0062

.0072

.0059

.0058

.0030

.0214

.0028

.3250 .0046

.3250 .0053

.3250 .0050

.3250 .0051

,3250 .0057

.3000 ;0484

.3000 .0061

.3

.3000 .0045

.3000 .0053

.3000 .0049

.3000 .0055

.2750 .0057

.2750 .0046

.2750 .0051

.2750 .0039

.2750 .00334

.2750 .0056

.2500 .0032

.2500 .0041

.2500 .00421

.2250 .0057

,.0019

.0022

,0025

.0021

.0020

.0010

.0070

.0009

.0015

.0017

,0016

.0016

.0019

.0145

.0018

.0017

.0014

.0016

0015

,0 16

.0 6

.0013

I 0014

.0011

.0089

,,,'.01115

.0008

.004

.0010

.0013

.9336

.9358

.9383

.9404

.9424

.9434

,9504

.9513

.9528

.9545

.9561

.9577

.9596

.9741

.9759

.9776

.9790

.9806

.9821

.9837

.9853

.9866

.9880

.9891

.9900

.9915

.9923

.9933

.9943

.9956
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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 KY PERCENT OF MEMBERS PERFORMING

U-TSK TASK TITLE

L 10

B 15

K' 07

N 19

D 15

N 26

N 27

C 28

N 20

Install a wiudow unit

Operate drill press

Install a food waste disposal-siphon break '

Remove and replace capillary tube

Use a closed end manometer

,,Remove and replac ot gas defrost solenoid & valve

Repair evaporato with epoxy(
Form, bend and hardface

Remove? lace automatic expansion valve

.2250

2000

.2000

.2000

.1750

.1750

.1750

.1000

.1000

.0031

.0023

.0046

.0056

.0039

.0039

.0028

,0031

.0061

.0007

.0005

.0009

.9911

.0007

.0007

.0005

.0003

'.0006

.9963

.9968

.9977

.9988

.999

1.0002

1.0007

1,0010

1.0016

0

34



APPLIANCE RLPAIR, REFRIGERATION & AIR CONPITIONER
TASK INVENTORY

BACKGROUOINFUMAT ION
A

1 CHeck your'present job title:
. 11.

Appliance Repatirman Supervi'sor

Refrigeration & Air Other (specify)
Conditioning Repairman

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

years

3. Where did you receive your training?

On-the-job (self-learnd)

1-i1itary school

Private vocational school 7

Apprenticeship program

High Schbol program

Community College Program

Adult Education Programd

check one or more)

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

Yes No

3 6



PI'l A7ILI NI AIN, I I:1 rd 1 I 01'1 /MO Al (IWWI 1 ION INC.

INViNIORY

1 1 '11(. 1 1 HN', iM WWI I I I NC, I A'A I NH11Y

Ldyefully (l'ead each et the 1,LJ t alumentr; an& plot.e a check mdrk
((.1 in the (.olumn loheled Check tor each fd,A which you perform OH
ynur pre,,ent joh.

After checkin 111 tor,Vs which you perform, then rdLe only the tasks
you hove che ked hy pla(ing a number 1, 3, 4 or r.) in the column
loheled Lim( S)enj. which mo,,t, closely e,Jimdte!, the dmount of time
you spend in performing the task.

lime spent means the total Lime you spend on each task you are
rating, compdred with the time you spend o.r.i../..uach of the other tasks
you do.

AL the hottom on any-page, write in and r`ate any tasks you do which
. dre not listed.

APPLIANCL RLPAIR, REFRIGERATION AND AIR CON.DITIONING Page 1 of 19 Pages...___

r

Listed below are(a duty and 4he tasks which it
includes. Check all tasks w4ch you perform. Add
any tasks you do which are not listed, then rate
the tasks you have Lheck_ed.

Check Time Spent

If

1. Below Average
. Slightly Below
Average
Ayerage

,lightly Above
-Average

5. Above Average
.

A.

.

Working with'the Public & Customer,Relations

Done

1. Answer telephone service call asnd make appt.

2. Prepare service order .

'i.

3. Check service file foot past service history

4. Explain guarantee or warranty status

.5. Establish method of vyment
.

6. Obtain service schedule assignment from
dispatcher

7. Esjablish route & travel to destination

S. Liten to customer's complaints & observations

9. rest unit & diagnose trouble .



_............. ......... ............. ........_.. ,....... _..

APPI. IANC1 10 PAIR , Rt. IR IGI RA1 ION 1 A IR
I Page

all.)/ILOALU.41 IAA 1R.V.LRIDRA.
of

IC heck.

._..

19 Page,,

I LULL 2.,LiltLtiL

,

I i,,ted below aro a duty a ml I. he I. ,I ' k .; wh i ch i t.

Ok. lud(Y Ch0(k all to,,k,, which you perform. Add
any ta0.., you do Which are noe lited, then rate
the ta'J: yet.K.21,2 cheLked.

-
r

I"
A. Working with the Public & Cutomer Relation.;

(continued)

If

Pone

1. Below Average
',lighly Belowt

Average
3. Average
4. 1 ightly Above

Average
Above Average

4.

10. Explin malfunctiop&--cepairs needed

11. Estimate job4tosts &.explain to customer

12. Perform service or repairs required

I
13. Check unit for proper operation

14. Clean-up servicing area & unit

15. Complete the serVice order

16. Obtain customer's signature

17. Make call-back to check customer satisfaction

,

.

.

3 8

.,



______...,.... ..,.........._ ..._,....,ApPI lANLI M r A U,! p I i i16,fkAI luti A I 1

LUNPIlIONIHI; IA',1.. INVHIOPY U.

I t

,A,1d
I .1 I.1

____,.

i

the(

I.

k
4.

Ii.

......_

1 I I, t rd 14r low Arc A duty A nd t ho 1,4 ',1,.' wi, I , n

i !It 1 tote., . A 11 t A .,1. ', whi( h you pr r 1 orii .
Any I. .1..., yol I d I) w(4 ii h are no t I 1 t rd t hell

t 1)1. 1,i you no \ir ( hr, 1. rd . ,

s.

lime Hient
____.. _.... _ ....

hnlow Average
',lightly Relow
Average .

Average
Hightly Above
Average.
Above Averaqe

It

Hone
......_. . ----

k. inq Hand and Powr look

1. Identify dnd replace unk;ofe tools

,._. Care for and maintain hdnd tools

3. Aeasure with steel rule or tape
,

4. Use screwdrivers

S. Use wrenclies. sockets and nutdrivers
.

. Use torque wrench'

L
7, Cut oetal with hack saN

,
r

8. Use Chisels

9. Use punchelt

10. Use hammers and- mallets
e

11.. 'ile metal

12. Use pliers and wire strippers

13. Operate bench grinder,

14. Operate electric hand drill

1 . 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

22. Use hand truck

23. Use dollie 3 9



APPLIANCE REPAIR, REFRIGERATION & AIR
UNDITIONING TASK INVEN'TORY Page 4 of 19 Pages

Listed below are a duty and the tasks Which it
includes. Check all tasks which yau perform. Add
any tasks you do which are not listed, then rate
the tasks, you have checked.

Check Time Spent

If

1.

2.

3.

4.

5.

...

Below Average
Slightly Below
Average . .

Average
Slightly:Above
Average
Above Average

..,

i

C. Solderin , Brazing and Welding

Done

V/

\
Soft Soldering

.

l'. Fit parts & clean surfaces
,

2. Apply flux
. .

3. Operate soldering gun, copper or torch '
.

4. Clean joints (flux)

Brazing
,

.4

q

5. Fit mating parts & establish clearances
,

.
.

6.0cok,ean metal

7. Assemble & support parts
,

----.

8. Apply flux
.

9. Adjust regulator

-10. Light torch
i

11. Adjust flame

12. Braze-mild steel .

13. Braze cast iron
N,

14. Silver braze stainlec- steel f

15. Silver braze copper diloys
_

I ,

.

16. Clean joints (flux))

*
i

)7. Shut off valve & bleed off acetylene
I

...',',

Oxyacetylene Welding
_

18. Set up and' test equipment

19. Fit mating parts

20. Clamp and support parts 4 0



APPLIANCE REPAIR, REFRIGERATION & AIR
CaNDITIONLNG TASK INVE1iTORY Page 5 of _1,.) Pages

Listed below are a duty and the tasks which it
jncludes. 'Check all tasks which you perform. Add
any tasks you do which are not listed, then rate
the tasks you have checked.

Check Time Spent

If
1. Below Average
2VSlightly Below

Average
3. Average
4. Slightly Above

Average
5. Above AverageC. Soldering, Brazing and Welding

(continued)

Done

Oxyacetylene Welding continued

21. Select proper rod & torch tips

22. Light torch

23. Adjust flame

24. Weld mild, steel
,

25. -Weld pipe .

26. Weld cast iron
...)

--t27. Cut using oxyacetylene _ .

28. Form, bend and har'aface
)

-

"4

_

,

.
.

, .

_

-,

4 1
.



APPL1ACE REPAIR, P.EFRIGENTIn & An;
CTITI0NT:1 TASK TNVFNTIIRY Page 6 of 19 ''ages

Lis,ted below are a duty and the tasks which-
includet) . Check, all tasks uhich yew perform. Add
any tasks you do uhich are not liste-d, then rate
the tasks you have checked. 4

Ch.eck Time Spent ,

.

If

1. Below verageA

2. Slightly Below
Average

3. Aveyage
4. Slightly Akve

AVerage
5. Above Average

.

. D. Testing Electrical Circuits and Components

-,

------\\)

Done

V/

. Identify electric components

2. . ead electrical wiring diagramst,.

3. lse oven tester ./ .

4. Use thermocouple temperature tester.
.

5. Use\ohmmeter '

6. Use v 1 hMmeter

,

7. Use volt-wkttmeter

8. Use clamp-on volt ammeter ,

.

/

9. Use test probes

10. Use dial thermometer

,11. Use thermistor temperatOre tester.
'..i

12. Use time and temperature recorder

13.,-' se thermostat. tester ,

14. Use ng psychrolo Ler ,

15. Use a closed .end, manometer

.

16.' 1,-Iire circuits and check measurements
.

17, .n,djust and test switches

16. Check circuit protective devices

.

:p1ce wires and me,.ke connections
_

O. Chc2cL a current relay

21. nhLC!: 3 dotential relay
_

.2'2. Checs 1, thumal rHay

23. CheL solid stat, relay 4 2. .



APPLIANCE REPAIR, REFRIGERATION & AIR
COaDITIONING TASK INVFNTORY Page of 19 Pages

Ltsted below are a duty and the tasks which it
includes. Check all tasks which you perform. Add.
any tasks you do whichare not listed, then rate
the tasks you have checked. ..

Check! Time Spent

If

1. Below Average
2. Slightly Below

verage
3. Average
4: Slightly Ablite

Average
5. Above AverageD. Testing Electrical Circuits and Components

,(continued)
.,

.

-

la

Done

,

24. Check a solenoid valve
.I

.

.
.

25. Check and adjust a thermostat
_

26 Dismantle, repair & assemble a single-phase
motor

, _

A
27,. Check components & wiring of a 24 volt circuit

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

.

29. Check component's & wiring of a 240 volt
circuit .

30. Test an open type capacitor-start motor

31. Test a capacitor-start hermetic motur

32. Test & operate a capacitor-start capacitor-
run hermetic motor

.

,

,

,

,

,

,

.

/ .

4 3 . .



. APPLIANCE REPAIR, REFRIGERATION & AIR.
CONDITIONING TASK INVENTORY Page

11.

8 of 19 Pages
*

Listed below are a duty and the tasks which it
includes. Check all tasks which yoi perform. Add
any tasks ybu do which are not lis ed, then rate
the tasks you have checked.

.

Check Time Spent

If
1.

72.

3.

'-4.

5.

Below Average
Slightly Be1oW
Average
Average
Slightly Above
Average
Abdve Average

\

E.-

.

,

Making Mechanical Rei.,irs . .\

Donel

1/

1. Identify assembly devices and tools

2. lake flared tube connections

3. Repair soldered or brazed connection
,

4. Make a swaged tubing connectioz

5. MaKe a complete tubing assembly

6.
,

Operate gauge manifold

7. Operate servi,ce valves
,..

8. Install & test access valves & process
tube adaptors

9. 'Dismantle, assemble and test external
drive piston type compressor

41

10. Dismantle, assemble and test an external
driyeirntary type com.laressnr

11. InstaIl belts and adjust pulleys and bestts

12. leasure teMperatures

13. Test for leaks

14. Install gauges on an external driye
re'frigerat-Ing system

15. Repair a leak using epoxy compounds

16.
A

Evacuate a system

17. Use a service cylinder

,

A

k
4 4.



APPLIANCE REPAIR, REFRIGERATION & AIR
rONNTTONINn TACK INVENTORY '

,

Page 9 of 19 Pages

Listed below are a duty and the tasks .yllich it
includes. Check all tasks which you perfor.n. Add
any tasks you do which are not listed, thor, rate
the tasks you have checked,

Check Time Spent

If

1. Below Average'
2. Slightly Below

Average
3. Average
4. Slightly Above

Average
5. Above Ave4ge

)

.

F. Repairing Refriger tors and Freezers
Done

V/

1. Troubleshoot & diagnose refrigerator or
freezer problems

2. Replace or adjust thermostats

3. Test, repair and neplace compressors

4. Test, repair and replace evaporators

5. Repair and replace relays, overload devices

6. Repair & replace defroster controls, heater
and timer

7. Repair or replace condensers
8. Locate & repair refrigerant leak

*

9,. Adjust tubing to eliminate noise

10. Remove and install docyr gasket .

11. Repair automatic icemaker
.

12. Service or replace capillary tube
,

13. Clean fins & tubing of condenser

,
.

,

%

,
.

/

%

#' 4 5
,



APPLIANCEREPAIR, REFRIGERATION & AIR
CONDITIONING TASK INVENTORY Page 10 of 19 Pages

wListed below are a duty and the tasks 011-4)ch it
includes. Check all tasks which you perTOrm. Add
any tasks you do which are not listed, then rate
the tasks you have checked.

Check Time Spnt

If

1. Below Aver0e
2. Slightly B low

Average
3. Average
4. Slightly Above

Average
5. Above Avera e

G. Repairing Rang'es

,

Done

,

Electric

1. Troubleshoot & diagnose range unit problems
1

2. Read & interpret-wiring diagram

3. Test and replace switches

4% Test arid replace surface units

5. Test and replace thermostats r

.

I

. Test and replace automatic timers
.

7. Testeplace or repair automatic surface
unit wi-th sensors

8. Adjust doors'

9. Repair light
,

.10. Test, replace or repair self-cleaning oven
unit

11, Repair or replace electronic control boards
.

. ,

,

12. Install range,
,

Gas

,

13. Adjust and clean burners 40

14. Adjust and clean pilots
, 1-

.,

15. Test and replace thermostats

16. Lest and replace time,rs
.

17. Repair lipt
a

18. Use oven test thermometer
-

19. Change oven from natural gas to LP. gas :

20. RepaAir self-cleaning oven

r
4 6 _

.



.APPLIANCE REPAIR, REFRIGERATION & AIR
CONDITIONING TASK INVENTORY

Page 11 of 19 Pages

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
the tasks you have -Checked. 0

Check Time Spent

If

Done

V.

1."Be1ow Average
,2. Slightly. Below

Average
3. Average
4. Slightly Above

Average
5. Above AverageH. Repairing Washing Machines

1. Troubleshoot & diagnose washing machine probs. 'Y
2. Replace tiMers

.

3. Replace' solenoids

4. Replace,or repair regular motor
.

.

5. Replace throw-away motor

6. Replace water pump :

7. Rep.air trans-gear case

8. 'Clean or replace inlet valve
. .

9. Replace belts
f\

10. Check and repair overload protectors

11. Install washing machine

12. ,-Test and replace control panel switches

13. Explain washability problems to customer

14. Adjust belts and pulleys

15. Analyze problem with timed fill switch
\

,

,

-

\;-'

47



APPLIANCE REPAIR, REFRIGERATiON & AIR
TCONDITIONING TASK INVENTORY Page 12 of 19 Pages

Li/sted below are a'd,uty and the tAks which it
ij includes. Check all tasks which you perform. Add
:- any tasks you do which are not listed, then rate

the tasks you have checked.

Check Time Spent

If

---,---.

1. Below Average
2. Slightly Below

Average
3. Average
4. Slightly Above

Average
5. Above Average

i

I. Repairing Dryers

Done

k/

Electric
0

,

1.. Troubleshoot & diagnose dryer.problems

2. Replace timers

3. Replace th,ermostats
.

4. Test & replace relays-overload switch

5. Replace motors
_

6. Replace heating elient

c
7. Replace drum seals (felts)

8. Repair vent system .

9. Clean lint from system

10. Install dryer , /
Gas

11. Test gas valve
.

12. Test and repair constant pilot

13: Test, repair ar repla%e automatic pilot '

14. Replace drum seals

15. Test and replace thermostats

'16. Test and replace high limits switch

17. Clean vent system
-

I
A

Y
i

..
4 8



APPLIANCE REPAIR, REFRIGERATION & AIR
CONOTTIONINg TASV TVVENTORY Page 13 of 19 Pages .

Listed Oelow 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
the tasks you have checked.

Check Time Spent

If

Done

1. Below Average
2. Slightly Below

Average
3_ Average
4. Slightly Above

Average
5. Above A erage

.

J. Repairing Dishwashers
.

.1. Troubleshoot & diagnose dishwasher problems

2. Replace motors
.

3. Replace sole'noids

4. Clean Dr replace water valve

5. Replace overload switch

%

6. Replace pump, seal kit or pump assembly

7. Replace timers

8. Replace heating elements

9. Replace pump and motor assembly

10. Install dishwasherr
_

,
,

. .

,

.
.

4 9



APPLIANCE REPAIR, REFRIGERATION & AIR
CONniTTONTNri TASK AUENTORY Page 14 of 19 Pages

Listed below,are a duty and the tasks which it
includes. Check all tasks which you perform. Add
any ta.sks you do which are not 'listed, then rate
the tasks you have checked.

Check Time Spent
.

If

Done

1.

2.

3.

4.

5.

Below A/Verage
Slightl(y Below'
Averagel
Averago' ,

Sli'ghtly Abowe'.
Average
Above

' K. Repairing DispOsals

,

1. Free stuck cutters
.

4

2. Inspect and replace seals

3. Replace motors

4. Check overload protectors

_5. Replace cutters

6. Repitir or replace switches
.

7. Install a food wase disposal-siphon break

)
. _

.

I

. .

.

r,

(--
,

'L) 0



APPLIANCE 'REPAIR, REFRIGERATION & AIR
CONDITIONING TASK,INVENTORY Page 15 of 19 Pages

Listed below are a duty and the tasks which it
inc)ude's. Check all tasks which you perform. Add
aniftask's you'do which are not listed, then rate
*.the:'Iaks you have checked.

.,,

Check Time Spent

If

1 .

2.

3.

4.

5.

.

Below Average
Slightly Below
Average
Average
Slightly Above
Average
Above Average

'

L. Repairing Window AO.:-. nditioners

Done

. Troubleshoot and analyze problem

. Clean condensers and evaporator

.. Replace blower motors
.

. Test, repair and replace compressors

. Repair and install capillary tubing

6. Replace and adjust thermostats, relays and
overloads

. Locate and repair refrigerant leak

B. Test and replace shorting- and running
capacitors

9. Discharge. and recharge system

10. Install a window unit
#

..

..

,

_

5 1 , .



APPLIANCE REPAIR, REFRIGERATION & AIR
TDSV

Page 16 19 Pages
CONDITIONima INvENTOPY

Listed below are a duty and the tasks which
includes. Check all tasks which you perform.
any tasks you do which are not listed, then
the tasks you have checked.

i't

Add
rate

Check Time Spent

If

1.

2.

3.

4.

5.

Below Average
Slightly Below
Average
Average
Slightly Above
Average
Above AveTage

.

. Troubleshooting Refrigeration and Air
Conditioning Equipment

Done

v/

1. Hook hermetic compressor directley to power. .
supply .

t. uneck circuitry ot the compressor proLeuLur
-and relay

3. Check relay

4. Check circuitry on defrost equipment .

5. Check. circulation fan motors

i
lb

6. Check and adjust control thermostat
AL

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

8. Install in-line serrice valVes and measure
Pressures

9. Check compressor efficiency

10. Locate leak'in a refrigeration system using
electrmic leak detector

,

11. Locate leak in a refrigeration system
using halide torch

12. Locate leak in a refrigeration system using
bubble method

13. Check unit operation-oil level-sight glass-
moisture indicator _

)

14. Check and adjust automatic expansion valve

15. Check, test and adjust thermostatic expansion
valve

16. Check and adjust pressure motor control

17. Check and adjust low pressure safety control

18: Check .and adjust high pressure safety control .

19. Adjust a'nd calibrate oil sressure control

20. Check icemaker for operation
.

.

2/. Check and adjust water valve

22. Check hot gas defrost solenoid and valve

23. Check humidity with sling psychrometer

5 2



APPLIANCE REPAIR, REFRIGERATION &
CONDITIONING EOUIPMENT

AIR
Page 17 of 19 Pages

Listed below are a duty and the tasks which it
includes. Clu,eck all tasks which you perform. dd
any tasks do whlch are .not listed, then r t

the tasks ou have checked.
.

Check Time Spent

If

Done

1.

2.

3.

4.

5.

/

Below Average
5lightly Below.
Average
Average
Slightly Above
Average
Above Average

'4\

)

Troubleshooting Refrigeration and Air
Conditioning Equipment (conti,cued)

24. Check and adjust humidstat
f

25. Check condensate ipump and drain

26. Check blower assembly an'd filter

27. Check heat pump reversing system

. .

t

A
,

s,

0

5 3 .



APPLIANCE AIR, REFRIGERATION & AIR i

CONDITIONIk ., TASK VENTORY

4
.

Page 18 of 19 Pages

Listed below are a du and the tasks which it
includes. Check all ta s which you perform. Addi
any tasks you.do which are not listed, then rate
the tasks you have checi(ed.

Check'''. Time Spent

If

1. Below Average
2. Slightly Below

Average
3. Average
4. Slightly Above

Average
5. Above Average

.

,

N. Servicing.& Rep.airing Refrigeration & Air
tonditioning Equipment

r

Done

V/

.

1. Evacuate a refrigeration system ,

r
2. Pump system down into receiving tank

3. Recharge system using sight glass

4. Recharge system weighing in refrigerent
.

s

.
,

.5. Fill dial a charge

, 6. Recharge a refrigeration.system using dial .

a charge
.

7 Remove and replace control tharmostat

8. RemoVe and replace defrost timer

9. Remove and replace motor overload protector

\-----.41 . Remove and replace capacitor

11. Remove and replace defrost heater

12. Remove and replace defrost termi-nator .

.13. Remove aTid replace relay
0 ,

14. Remove and replace fan motors
.

.

15. Repair leak in copper lines of system

16. Remove and replace compressor

17. Add oil to system

18. Remove restriction"from capillary tube'

:19. :Pemove and replace capillary tube
.

20. ,Remove 4 d replace automatic expansion valve

21. Remove and replace thermostatic expansion
. valve:-

22. Install a drier, sight glass or moisture
indicator

23. Removeand replace high or low pressure
safp-41--e-Kntrol

.



APPLIANCE REPAIR, REFRIGERATION & AIR
CONDLTIONING IASI( INVENTORY

Page 19 of 19 Pages

Listed below are a duty and the task which it
includes. Check all tasks which you perform. Add
any tasks you do which are not listed, then rate
the tasks you have che.cked. ,

Check T me Spent

If

1. Below Average
2. Slightly Below

Average
3. Average
4. Slightly Above

Average
5. Above AverageN. Servicing & Repairing Refrigeration & Air

Conditioning Equipment (continued)

Done

24. Remove and replace high'or low pressure
motor control

25. Remove and replace oil pressure safety
control

-

26. Rqmove arid replace hot gas defrost solenoid
and valve

.

.

27. ,Repair evaporator-with epoxy
(

28. Remove and replace
;

condensatiop ump motor

29. R and replace humidistat

. 30. Balance the air conditioning system -

3, Check and replace filters clean indoor &'-''
outdoor coils.

,

w
----..

t

'-

. .

e

.

.

.

,

,
.

,

. ,

5 b
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