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.The volume .for the occupatidnal cluster of 'Electio-MechaniCal
Installation and Repair is the result of the' research pkoceddres
which.are described in Part III of the final 'report volume. The
research initially involved the identification of tasks which are

required for entry into the occupations 'found in the 11lectro-biechani-

cal Installation and Repair Cluster. Thebetasks are classified

into .two. categoriesi

,Level I Those tasks which areaneeded immediatelyupon job entry.
Level II- Those tasks which are not needed immedi-

ately for job 'entry into*an occupation,
but will be needed soon after enteringthe occupation.

Each job entry task was then emalyzed with respect to the

areas of human.,.tequirement (commUnication, measurement mathematics,

science: skills and information) which are necessary for the per-

formance of the. task.
. The taSk statements, and the areas of human

requirement. are written in behavioral terms which provide, the in-

structor 74th a description of what the stadent sliould.be able to

do after- he has had the learning everience.

Tlhe areas of ,hUMan 'req4iteMent that are common to the occupa-

tions Pioluded in the ElectroMechanical Installation and Repair

Cluster have bOon determined and are identified in the task analysis
section in the 'following *Inners

A -comppa to all occupations
. ,
Comm * to mOre than one occupation

Coon within the occupation



for the teacher at the end of the task analysis section. The task
is Olown the top of the page with the .headings-for.the -areas of
huritan4 requirement: listed below the task. ,;Under each beading the
behavioral stater is have .been' arranged .in-a suggested. instruction-
alalt.s0querk0O. 'the,t'eaciler: with an instrucr,

Emttern, that can also ,.be used to 'develop ;leespn plans lnat!,..,

erials of ..i,nst;uctipn, and visual;

A course outline has been developed for, each occupatAon. in the
Electro4ledhanicel Installation and Repair Cluster.- The outlines
are based upon an analysis of the job entry tasks and the identifi.

.1 ,



JOB ENTRY TASKS

ELECTRO-MECHANICAL INSTALLATION ARD REPAIR

A list of tasks have been identified in
this section of the report that are needed
for entry into the occupations includold in
the electro-mechanical installation and re-
pair cluster. The job, entry tasks for the
cluster are classified into two categories:

-Level I -

Level I

those ,tasks which are needed'
imrqediateiy upon job entry.

those taeiks' which are not
needed irmadiately for job
Brit r into 'ail OcCulietion,
but will be needed soon af-
ter entering the occupation.



LEVEL 1 `OB ENTRY TASKS

Air Conditioning & Refrigeration Servicing

Task

1116 Skatements

2 Testing lines with detection device for leaks

4 Evacuating the entire system with a vacuum pump to
remove all non.condensibles.

Removing the cover from the unit for ease of servicing,

Replacing the cover on the unit to restore 'to theoriginal condition.

Business Machine Servicing

2. Disassembling the typewriter for cleaning.

3: Cleaning typewriter to remove dirt,

7. Removing the defective part(s) of the typewriter.

12, Cleaning the calculator to remove dirt.

17. Disassembling the adding machine for cleaning.

18. Cleaning the adding machine to remove dirt.

Home Appliance Servicing

Observing the symptoms to determine the defect (s) in smallheating element appliances.

Edsassembling small beating element appliances for test-ing and repairing.

Isolating the defect to a particular section of the beat--ing element appliance.

Isolating the defect to a particular component of the heat-
ing element appliance.

Replacing the defective part (5) of small .heating elementappliances.

israssmilkandark..--



Reassembling the repaired small heating element appliance.

Retesting the assembled small heating element appliance.

Observing the symptoms to determine the defect(s) in small
motor driven appliances.

It

10. Disassembling small electric motor appliances for testing
and repairing.

11. Isolating the maChanical defects to a particular section
of the small electric motor appliances.

12. Isolating the electrical defect(s) to a particular section
of the small electric motor appliances.

\D. Isolating the defect to a particular component of the small
electric motor appliance.

14. Replacing the defective part(s) of the small electric motor
appliances.

15. Testing the operation of the repaired small electric motor
appliances.

16. Reassembling the repaired small electric motor appliance.

17. Retesting the repaired small electric motor appliances.

18. Connecting the electrical supply to the electric range in
the home.

Checking the installation of the electric range and making
any final adjustments necessary.

20. Explaining the operation of the electric range to the cus-
tomer.

21. Installing
home.

Connecting
the home.

the vent system .for the automatic dryer in the

the,electrical supply to the automatic dryer in

Testing thWinstallation of-the.automatic dryer
any final adjustments necessary,

and making

Explaining'the operation of the automatic dryer to the
-custemer.

1
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26. Connecting the electrical supply to the cutomatic wadherin the home.

27. Checking the' instaliztion of the automatic washer and mak-*ing any final adjustments necessary.

28. Explaining the operation of the automatic washer to thecustomer.

29. Connecting the electrical supply to the refrigerator inthe 'home.

30. Checking the installation of the refrigerator and makingany final adjustments necessary.

31. Explaining the operation of the refrigerator to the custo-mer.

32. Observing the symptoms to determine the defect(s) in anautomatic washer.

33. Disassembling the automatic washer in order to make thenecessary repair(s).

37. Replacing the defective part(s) of the automatic washer.
42. Retesting the assembled automatic washer.

46. Disassembling the automatic electric dryer in order tomake the necessary repair (s)

48. Replacing the defective part(s) of the automatic electricdryer.

51. Testing the operation of the automatic electric dryer.
52. Making any final adjustments to the repaired automaticelectric dryer.

53. Retesting the assembled automatic electric dryer.

55. Disassembling the refrigerator in order to make the neces-
sary repair(s)

59. Replacing the defective part(s) of the refrigerator.

62. Testing the operation of the refrigerator.

63. Making any final adjustments to the repaired refrigerator.

64. Retesting the assembled refrigerator.

617, 'Disassembling the electric range in order to make the nec-
essary rePair(8).
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70. Replacing the defective pert(s) of the electric range.

72. ReasseMbling the repaired electric range.,

73. Testing the operation of the electric range.

74. Making any final adjustments to the repaired electric range.

.75. Retesting.the asseMbied electric range.

Radio and Television Servicing

1. Observing the symptoms to determine the defective
stage of the radio.

2. Checking the tubes in the suspected defective stage of the
radio.

3. Removing the chassis from the cabinet for ease of servic-
ing.

5. Replacing the defective components in a particular stage
of the radio.

Replacing the chassis in the cabinet after a final inspec-
tion of the radio.

7. Making final operational checks and adjustment to the radio.

8. Observing the symptoms to determine the defective stage of
the television set.

9. Checking the tubes in the suspected stage.

10. Removing the chassis from the cabinet for ease of servic-
*ng

12. Replacing the defective components in a particular stage
of the television set.

Replacing the chassis in the cabinet after a final inspec-
tion of the television set

14. Making final operational checks and adjustment to the tele-
vision set.

er,
"1-1 '



LEVEL JOB ENTRY TASKS

Air Conditioning & Refrigeration Servicing

Task Statements

-1.. Installing tubing between case and condensing unit.

Installing gages on condensing unit to charge the unit
with refrigerant.

Replacing the defective components .n the refrigeration
unit.

Business Madhine Servicing

Observing the symptoms to determine the defects in a type-writer.

Isolating the mechanical defects to a particular sectionof the typewriter.

Isolating the electrical defect(s) to a particular compon-
ent of the tYPewriter.

Isolating the mechanical defect(s) to a particular compon-
ent of the typewriter.

Replacing the defective part(s) of thetypewriter.

Reassembling the'repaired typewriter.

Testing the operation of the repaired typewriter.

Disassembling the calculator for cleaning.

Removing the defective part (s) of the calculator.

ePlacing the defective part (s) of the calculator.

Reassembling the repaired calculator.

Testing the operation of the repaired calculator.

emoving the defective part(s) of the adding machine.

20. Replacing the defective part(s) of the adding machine.

21. Reassembling the repaired adding machine.

Testing the operation of the repaired add:kng madhine.



Home Appliance Servicing

34. Isolating the electrical defect(s) to a particular section
of the automatic wadher.

35, Isolating the mechanical defect( ) to a particular section
of the automatic washer.

36. Isolating the defebt(s) to a particular component in an
automatic ,washer.

Repairing the, defective part(s) of the automatic washer.

39. Reassembling the repaired automatic washer.

40. Testing the, operation of the automatic washer.

Making any final adjustments to the repaired automatic
washer.

43. Observing the symptoms to determine the defect(s) in an
automatic electric dryer.

44. Isolating the electrical defect(s) to a particular section
of the automatic electric dryer.

45. Isolating the mechanical defect(s) to a particular section
of the automatic electric, dryer.

47. Isolating the defect(s) to a particular component in an
automatic electric dryer.

49. Repairing the defective part(s) of the automatic electric
dryer.

5 Reassembling the repaired automatic electric dryer.

4. Observing the symptomd to determine 'the 'defect(s) in a re-
frigerator.,

solating the electrical defect(s) to a prticular section
of the refrigerator.

5 '';Solating.':'. the::-MedhaniCal.:defeCttd) to a

partietilar.-component a ;707--..,. . .:

particular section

epaa:ring the defeCtiye part(s) of the refrigeratOr.

Reassembling the repiiied refrigerator.



Observing the symptoms to determine they defect(s) in an
electric. range.

Isolating. the electrical defect(s) to a particular, sec-
tion of the electric range.

68. Isolating the mechanical defect(s) to a particular sec-
tion of the electric range.

69. Isolating the, defect(s) to a particular component in an
electric range.

Repairing the defective part(s) of the electric range.

Radio and Television Serviain

Isolating the defective components in a particular stage
of the radio.-

11. Isolating the defective component_s in
of the television set.

a particular stage

Installing an, outdoor televisions antenna and :.transmission
line.



TASK ANALYSIS

ELECTRO-MECHANICAL INSTALLATION AND REPAIR

This section of the report identifies theresults of an analysis of the job entry tasks
with respect to the areas of human requirement
(communicatiori, measurement, mathematics, sci-
ence, skills, and information) needed for the
performance of the tasks. The task statements
and the areas of human requirement are written
in behavioral terms which provide the instruct--or with a description of what the student
should be able to do after he has had the learn-
ing experience. The areas of human requirement
that are Common to the occupations in the clus-
ter have been determined and are identifiedv
the following manner:

A Common to all occupations.

Common to more than one occupation.

within the occupation. ,z



TASK 1: INSTALLING TUBING BEM= CASE AND CONDENSING UNIT

CONI.,WNIWON

1 Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks:

a. Installation procedures and techniques
b. Service procedures
c. Type, function and rating of defective. part
d. Electrical supplies
e. Repair and replaceMent of components

. Special-service tools'
g, .Electrical codes

Interpreting instructions and information located on the
data plate of the Unit.

AMMO=
1. Measuring the inside diameter

ing with calipers and rule.

* 2. Measuring the length of tUbin
of 1/16 of an inch.

MA2MMIOS

1. Adding numbers and fractions to determine total length of
tubing.

and outside

with steel

diameter of tub-

tape to accuracy

fignadt2

0 4

Explaining the physical properties
worked or exposed to the elements.

Bending tubing with a machine

of copper when being

and spring to fit the unit.

Cleaning tubing with abrasive .cloth for soldering to re:-
move corrosion.

Cutting tubing to specific lengths with

Reaming tubing to remove the inside burr with hand

tubing cutter

Flaring, tubing a flarin 0 insure, proper

reamer.

,p



6. Soldering tubing with soft or si1ver solder with a torch.

INFORMTION

1 Explaining how to make allowances for bends.

2. Apply the proper care, maintenance and storage'of tube
cutters.

Selecting the*proper'Aypehs of flUxes and solders for
their respective uses.

* 4. Selecting/ the proper type.ic size of reamer for the job
tO be done.

5. Practicing- safety precautiOns when soldering.

TASK 2: TESTING LINES WITH DETECTION DEVICE FOR LEAKS

MEI:MOTION

Interpreting drawings, specifications, manufacturer's
catalogues,, service manuals, schematics and handbooks.

* 2: Thte*reting-instrUcti-ons and information located on the
f: the' unit.

Explaining- :the,,chemistry of refrigerants
action contact- with .other Materials,.

and their re,-

Regulating the pressure* on a halide -leal,c detector,

Apigying the ro r rocedures when using halide leak de-
tector.

using an electronic
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4. Applying the proper procedures when checking for refrige-
rant leaks when using:

a. Soap test
b. Litmus paper
c. Sulphur stick

CittiATION

* 14, Recognizing the different types of refrigerants.

2 Demonstrating proper safety precautions when testing for
refrigerant leaks in enclosed spaces.

Practicing safety procedures when handling refrigerants.

4. Selecting the proper type of refrigerant according to
speOfications.

TASK INSTALLING GAGES ON CONDENSER TO CHARGE T7HE UNIT WITH
REFRIGERAft

MagailililON

1 Iriterpreting draWings specifications, manufacturer 0 s
catalogues, service manuals, schematics and handbooks.

Interpreting instructions and information located on the
data plate of the unit.

zneerpreting gauges to determine the depth and duration of
vacuum as indicated ih,,specifications.

Demonstrating the proper proceddres wlien.conneOting a ser-..

vice gauge manifold-when charging refrigerator system.

:09.41*$#0'-'the..Ye#

,10
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Recognizing types and use of manometers.
3 s Recognizing types and use of 'wet wick vacuum indicators.

4. Re.ognizing necessary care when using vacuum indicators.
;

Recogn.izing the results: of excessive prpssures in, the re.-
frigerator system.

66 Applying the proper care, maintenance and storage of in--
-struments.

TASK 4; EVACUATING'ADNTIRE SYSTEM KTEI VACUUM PUMP TO REMOVE ALL
NON-CONDENSIBLES

1. Reading instruments (gauges) to determine desired vacuum.
Interpreting gauges to determine= the depth and duration
of vacuum :'as indicated in{ specifications.

Measuring refrigerant in system with a pressure gauge.)

1. ExPlaining the process of changin .a..11qUid:to a gas.

.. .

TION.

Demonstrating the procedure of using vicuum pumps to evac-
uate,(thevii;ysteM6i,

Cattrag Tioluttltimpegf.:of.

rcury in the lir:Item.
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A 7 Recognizing the various types' of fastening devices.

8 Recognizing the various types-c, uses and characteristics
of threaded fasteners.

A 9. Recognizing the various types and uses of washers.
10. Applying the proper methods of removing threaded fasten-

ers.

Recognizing, the difference between right, and left had
threads.

TABS,. 6; REPLACING THE DEFECTIVE COMPONENT CS IN THE REFRIGERATION
UNIT

COMMEXCATION

InteFpretinTdriwings, specifications, 'manufacturer's
catalogues, service manuals, schematics and handbooks.

.gigaLLMENT

Measuring the inside diameter and outside
ing with calipers and rule.

2 Ileasuring the length of tubing:with steel
of 1/8 of an inch,

refrigerant in

diameter of tub-

tape to accuracy

system with a pressure gauge.

Adding numbers and fractions to determine total length of

zing the properties of non-ferrous metals when mak-
as4ese cOnnectibIls

using a, torch for
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6 2. Cutting tubing to specific length with tubing cutter.

3. Reaming tubing to remove the inside burr with hand reamer.

0 4. Flaring tubing for coupling with a flaring tool to insure
proper seal.

. Charging the refrigeration system with the specified re-
frigerant.

6. Replacing the.: defective components with the appropriate
tools.

INFORMATION

1 Selecting the proper type of solder recommended for re-
frigeration sweated joints.

0 2. Selecting the proper type and size of reamer for the
job to be done.

A 3. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers
f. Levels

A 4* Applying the proper care,. maintenance & storage of tools.
A 5. Recognizing the proper methods of holding wrenches.

A 6. Applying the proper methods of holding work.

-7. Applying methods of holding pliers for pulling, pressing
and twisting.

A8. Recognizing the results of using pliers for removing nuts
and bolts.

A 9. Applying the proper procedures- for cutting with diagonalcutters. ,.'.

4:10. OeterMining the ?proper methOds;:pi stripping wire.

11*_--edognizing::the various::typ*; of fastening devices.

41MIGMENEr
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a 12% Recognizing the various*types, uses and characteristics
of threaded fasteners.

A 13. Recognizing the various types and uses of washers.

14. Applying the proper methods of installing threaded fasten-
ers.

A 15. Recognizing the difference between right and left hand
threads.

TASK REPLACING COVER ON UNIT TO RESTORE TO ORIGINAL CONDITION

sutimmarism

1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals; schematics and handbooks.

AMU
1. Replacing cover platesusing the appropriate tools.

A 1. Selecting the proper type and size of:

a. Screwdrivers d. Cutters
b. Pliers e. Nutdrimrs
c. Wrenches f. Levels

A.2.. Applying the proper care, maintenance & storage of tools.

A 3. Recogniting_ the proper methods of holding wrenches.

A 4. Applying the proper methods of _holding the work.

A 5, Applying methods of holding pliers for pulling, pressing
and twiSting.

A 6. RecogniZing the results of using pliers for removing nuts
and bolts.

4:7. Applying the proper procedures- for cutting with diagonal
cutters.-

8. Determining the proper methods of stripping wire.
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4 9. Recognizing the various types of, fastening devices.

A 10. Recognizing the various types, uses and characteristics
of threaded fasteners.

11. Recognizing the various types and uses of washers.

A 12. Applying the proper methods of installing threaded fasten-
ers.

A 13. Recognizing the difference between right and left hand
threads.
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TASK 1: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECTS IN A
TYPEWRITER

commuNIcATIot

* 1. Interpreting the customer complaint concerning the mal-
function of the typewriter.'

IfiLQL,L4

1. Operating the typewriter in order to observe the mal-
function.

2. Visually inspecting for obvious defects in the typewriter.

INFORMATION

0 1. Explaining the basic operation of the typewriter.

TASK 2: DISASSEMBLING THE TYPEWRITER FOR CLEANING

ZNIENifAnal

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks:

a. Installation procedures and techniques
b. Service procedures
c. Type, fumtion and rating of the .defective part
d. Electrical supplies
e. Repair and replacement of the_components
f, Special service tools
g. Electrical codes

SKILLS

0 1. Removing the ribbon from the typewriter by hand.

0 2. Removing the platen from the typewriter by hand.

0 3. Removing the feed rolls. from the typewriter by hand.

0 4. Removing the rubber feet from the typewriter with a screw-
driver.
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.

A 5. Removing all oiher rubber or fabric parts or parts which
might be affected by cleaning solution with the appro
priate tools,

A 6. Removing the carriage assembly with the appropriate
tools.

A 7. Removing all side and cover plates mith the appropriate
tools.

A 8. Remoiring screws from, various parts of the typewriter
with a screwdriver.

A 9. Removing electrical components and connections ftom the
typewriter with the appropriate tools.

INFORMATION

0 1. Recognizing the various parts of the typewriter.

A 2. Selecting the proper type and size of screwdrivers for
job to be done:

a. Regular
b. Ratchet
co Offset
d. Spiral
e. Insulated
f. Wedge, clip (screw holding)

A 3. Selecting the proper types of 3crewdriver tips:

a. Standard slot
b. Cross (Phillips)
c. Square (Robertson)
d. Socket
e. Other's

A 4. Selecting the proper types of wrendhes for the job to
be done:

a. Open end
b. Box end

I, a. Socket
d. Adjustable
e. Spanner (book, face, sPeoial)

A 51, Selecting proper types.L,and,sizes of attachments for-soc-
ket wrenches:

a. Ratchets
lb. Extensions
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A 6. Recognizing the proper methods of,holding wrendhes.

A 7. Selecting the proper type, size and characteristics of
pliers for the work to be done:

a. Slip joint
b. Combination
c. Long, round, and needle nose
d. Crimping
e. Vise grip

A S. Applying the proper methods of holding the work.'

A 9. Applying methods of holding pliers for pulling, press-
ing and twisting.

A 10. Recognizing the results of using pliers for removing
nuts and bolts.

A 11. Selecting the proper types and sizes of cutters for the
job to be done:

a. Side, end and diagonal
b. Wire stripper
c. Knives

A 12. Applying the prcper procedures for cutting with diago-
nal cutters.

A 13. Determining the proper methods of stripping wire.

A 14. Selecting the proper size and type of nut-driver to use
for the job to be done.

A 15. Applying the proper care, maintenance and storage of
tools.

A 16. Recognizing the various types of fastening devices:

a. Threaded fasteners
b. Keys, rivets and springs
c. Cotter pins and shear pins
d. Retaining rings

A 17..Recognizing the various types, uses and characteristics
of threaded fasteners:

a. Bolts and nuts
b. Cap screws
c. Machine screws
d. Seat screws
e, 'Sheet metal .and seafttappitng,-serews
f. Stud bolts
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A 18. Recognizing the various types and uses Df washers:

a. Flat
b. LoCk

A 19. Applying the proper methods of installing threaded fast-
eners.

a 20. Recognizingithe difference between right and left hand
threads.

TASK 3 CLEANING TYPEWRITER TO REMOVE DIRT

COMMUNICATION

0 1. Interpretating the directions on Gleaning sOlutiOns
for proper mixing.

MEASUREMENT

0 1. Measuring liquids in ounces, pints, quarts, gallons.

_SCIENCE

0 1. Recognizing the flammable and explosive properties of
cleaningr-solutiont,N

§muA

* 1.' Blowing loose dirt from the typewriter with compressed
air.

0 2. Washing the typewriter with water to remove loose dirt.

0 3. Placing the typewriier in the- cleaving- solution.

0 4. Placing the typewriter in an oven to evaporate all pos-
sible moisture.

5. Vubricating the typewriter by spraying with a light oil.

2112015101=

ft 1. Selecting-thertIP

typewriter.
ofteloluttion,for cleaning the
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2. Applying the proper safety precautions:

* a. Wearing protective clothing when Working with
cleaning agents & solvents

* b. Applying proper ventilating procedures when work-
ing with cleaning agents & solvents

TASK 4: ISOLATING THE MECHANICAL DEFECTS TO A PARTICULAR SECTION
OF THE TYPEWRITER

CMEMNIC..UT)

* 1. Reading the manufacturer's service reference chart for
possible cause of defects.

j4EASUREMENT

* 1. Checking clearances between parts with a feeder gauge.

AKILL4

*. 1. Eliminating the possible cause
particular component is found.

'2. Visually inspeectingr for broken
other obvious. defects.,

of the

parts

defect until the

missing screws or

INFORMATION

1. Explaining the basic operation of the typewriter.

0 2. Explaining the function & movement of each part of the
ypewriiter.

-

TASK 5: ISOLATING.,THE ELECTRICAL DEFECTS TO &PARTICULAR COM-
PONENT ,Ori;TH-#6TYPEWRITER: ''f

t71,,

A 1. Interpreting drawings,- specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.
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* 2. Interpreting meter readings to determine the
condition of the components.

MILLI

* 2,

Connecting electrical meters in the proper manner.

Inspecting the electrical components with a continuity
tester or Volt -Ohm meter to eliminate the possible cause
of trouble until the defective component is found.

INFORMATION

0 1. Recognizing the various parts of the typewriter.

* 2. Recognizing the importance of proper connection of ap-
propriate electrical meters.

Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 4. Applying the proper care, maintenance and storage of
electrical meters.

* 5. Determining the correct method of inspectinge checking,
calibrating electrical meters to known standards.

0 6. Observing safety precautions when working with live cir-
cuits.

TASK 6: ISOLATING THE MECHANICAL DEFECT(S) TO A PARTICULAR COM-
PONENT OF THE. TYPEWRITER

COMMUNICATION

0 1. Interpreting the manufacturer.'s diagrams to follow the
movement of parts in the typwriter.

2 Fe. wiiimg the manufacturer's service reference ch
tar-possible Cause of trouble.

!
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SILLS

1. Visually inspecting for obvious medhanical defects in
the typewriter.

* 2, Eliminating the possible cause of the defect until the
particular section is found.

INFORMATION

0 1. Explaining the basic operation of the typewriter.

0 2. Explaining the function & movement of each part of the
typewriter.

0 3. Recognizing the various parts of the typewriter.

TASK 7: REMOVING THE DEFECTIVE PART (S) OF THE TYPEWRITER

COMMUNICATION

a 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

0 2. Interpreting the manufacturer's diagrams to follow
the movement of parts in the typewriter.

SKILLS

0 1. Removing-the defective part with special tools indicated
by the service manual.

A 2. Removing the defective part with the appropriate tools.

INFORMATION

0 1. Recognizing the various parts of the typewriter.

A 2. Selecting the proper type and size of:

A, screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

A 3,APP41044 thft:Pficper care,. nOztenance & storage of toOls.
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A 4. Recognizing the proper methods of holding wrenches,

A 5. Applying t7e proper methods of holding the work.

A 6. Applying methods of holding pliers for pulling, press-ing and twisting,

A 7..Recognizing the results of using pliers for removing
nuts and bolts.

A 8. Applying the proper procedures for cutting with diagonal
cutters,

A 9. Determining the proper methods of stripping wire.

A 10. Recognizing the various types of fastening devices.

A 11. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 12. Recognizing the various types and uses of washers.

A 13. Applying the proper methods of installing threaded fast-eners.

A 14. Recognizing the difference betWeen right and left hand
threads.

TASK 8: REPLACING THE DEFECTIVE PART (s) OF THE TYPEWRITER

LOMMEIghlUN

A 1.-Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MILLI

0 1. Replacing the defective parts with special tools as in-
dicated by service manuals.

A 2. Replacing the .defective parts with the appropriate' tools.

* 3, Lubricating parts to specifications indicated in the
service manual.

NFOMATION

OT 1 -Recognition of the various parts of the typewriter.
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0 2. Practicing safety precautions noted in the service manual.

A 3, Selecting the proper type and size of:

a. Screwdrivers
b. Plirs
c. wrenches
d. Cutters
e. Nutdrivers

A 4. Applying the proper care, maintenance de storage of tools.

A 5. Recognizing the proper methods of holding wrenches.

A 6. Applying the proper methods of holding the work.

A 7. Applying methods of bolding pliers for pulling, pressing,
and twisting.

A 8. Recognizing the results of using pliers for removing nuts
and bolts.

6 9. Applying the proper procedure for cutting with diagonal
cutters.

A 10. Determining the proper methods of stripping wire.

A 11. Recognizing the various types of fastening devices.

A 12. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 13. Recognizing the various types and uses of washers.

A 14. Applying the proper methods of installing threaded fast-
eners.

A 15. Recognizing the difference between right and left hand
threads.

TASK 9: REASSEMBLING THE 'REPAIRED TYPEWRITER

CORMUNICATION

It'L Interpreting drawings' speCifications, manufacturer's
catalogues, service manuals, schematics and handbooks.
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AMU
01. Reassembling the repaired typewriter with

tools as indicated by the service manual.

4 2. Reassembling the repaired typewriter with
ate tools.

special hand

the appropri-

INFORMATION

Recognizing the various parts of the typewriter.

4 2. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

4 3. Applying the proper care, maintenance & storage of tools.

4 4. Recognizing the proper methods of holding wrenches.

4 5. Applying the proper methods of bolding the. work.

A 6. Applying methods of holding pliers for pulling, pressing
and twisting.

4 7. Recognizing the results of using pliers for removing nuts
and bolts.

4 S. Applying the proper procedures for cutting with diagonal
cutters.

4 9. 'Determining the proper methods of stripping wire.

4 10. Recognizing the various types of fastening devices.

4 11. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 12. Recognizing the various typeL iand uses of washers.

A 13. Applying the proper methods of installing threaded fast-
eners.

A 14..Recognizing the difference between right a0 left hand
#hreadE6
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TASK 10: TESTING THE OPERATION OF THE REPAIRED TYPEWRITER

COMMUNICATION

* 1. Interpreting instructions from the service. manual for
check points on the typewriter.

SKILLS

1.Operating the typewriter to determine performance.

INFORMATION

0 1. Explaining the basic operation of the typewriter.

0 2. Explaining the function and movement of each part of the
typewriter.

TASK 11: DISWEMBLING THE CALCULATOR FOR CLEANING

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

A 1. Removing all rubber components from the calculator with
the appropriate tools.

A2,.Removing the cover plates from the calculator with the
appropriate tools.

A 3: Removing all electrical components and connections from
the calculator with the appropriate tools.

A. 4. Removing screws from various parts of the calculator with
a screwdriver.

0 5. Removing the parts. of the calculator. with' special tools
indicated by theservice manual.

6.. Removing all parts which might be harmed by the cleaning
solution.
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INFORMATION

0 1. Recognizing the various parts of the calculator.

0 2. Practicing safety procedures noted in the service manual
when disassembling the calculator.

43. Selecting the proper type and size of:
a. Screwdrivers c. Wrenches e. Nutdrivers
b. Pliers d. Cutters

A 4. Applying the proper care, maintenance & storage of tools.

A 5. Recognizing the proper methods of holding wrenches.

4 6. Applying the proper methods of holding the work.

A 7. Applying methods of holding pliers for pulling, pressing
and twisting.

A 8. Recognizing the results of using pliers for removing nuts
and bolts.

A 9. Applying the proper procedures for cutting with diagonal
cutters.

A 10. Determining the proper methods of stripping wire.

A 11. Selecting the proper size & type of nutdriver for the job
to be done.

A 12. Recognizing the various types of fastening devices.

4 13. Recognizing the various types, uses and characteristics
of threaded fasteners.

4 14. Recognizing the various types and uses of washers.

A 15. Applying the proper methods of removing threaded fasten-
ers.

4 16. Recognizing the difference between right and left hand
threads.

TASK 12: CLEANING THE CALCULATOR TO REMOVE DIRT

ICATION

0 1. Interpreting the directions on cleaning solutions
or proper mixing.
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MEASUREMENT

0 1. Measuring liquids, in ounces, pints, quarts, gallons.

SCIENCE

0 1. Recognizing the flammable and explosive properties of
cleaning solution.

SKILLS

* 1. Blowing lcose dirt from the calculator with compressed
air.

0 2. Washing the calculator with water to remove loose dirt.

0 3. Placing the calculator in the cleaning solution.

0 4. Placing the calculator in an oven to evaporate all pos-
sible moisture.

* 5. Lubricating the typewriter by spraying with a light fail.

INFORMATION

* 1. Selecting the proper type of solution for cleaning the
calculator.

2. Applying the proper safety precautions:

* a. Wearing protective clothing when working with clean-
ing agents & solvents

* b. Applying the proper ventilating procedures when
working with cleaning *gents and solvents

TASK 13: REMOVING THE DEFECTIVE PART(S) OF THE CALCULATOR

afflt1WQTIMI

A 1. Interpreting drawings, specifications, manufacturer's
catalogues service manuals, schematics and handbooks.

0 2.. Interpreting the manufacturer's diagrams to follow the
movement of parts in the cAlculator.
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SKILLS

0 1. Removing the defective part with special tools indicated
by the service manual.

A 2. Removing the defective part with the appropriate tools.

INFORMATION

0 1. Practicing safety procedures noted in the service manual
when diaassembling the calculator,

* 2. Arranging the parts in an orderly procedure to prevent
loss or damage when disassembling the calculator.

0 3. Recognizing the various parts'of the calculator.

TASK 14: REPLACING THE DEFECTIVE PART(S) OF THE CALCULATOR

OMMENNIMU
A 1. Interpreting drawings, specification, manufacturer's

catalogues, service manuals, schematics and handbooks.

SKILLS

0 1. Replacing the defective parts with special tools as in-
dicated try the service manuals.

A 2. Replacing the defective parts with the appropriate tools.

* 3. Lubricating parts to specificatioha indicated in the ser-
vice manual.

INFORMATION

0 1. Recognizing the various parts of the calculator.

0 2. Practicing safety precautions noted in the servicemanual.

A3, 'Selecting the proper type and size'. of:
a. Screwdrivers
13.1 'Pliers

c. Wtendhes
d. Cutters
e. Nutdrivers

,t



A 4.

A 5.

A 6.

47.

A 8.

A 9.

10.

A 11.

A 12,

A
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Applying the proper care, maintenance & storage of tools..

Recognizing the proper methods of holding wrenches.

Applying the proper methods of holding work. .

Applying methods of holding pliers for pulling, pressing
and twisting.

Recognizing the results of using pliers for removing nuts
and bolts.

Selecting the proper types and sizes of cutters for the
job to be done.

Applying the proper procedures for cutting with diagonal
cutters.

Determining the proper methods of stripping wire.

Recognizing the various types of fastening devices.

13. Recognizing the various types, uses, and characteristics
of threaded fasteners.

Recognizing the various.types and used of washers.

Applying the proper methods of installing threaded fast-
eners.

Recognizing the difference between right and left bead
threads.

A 16.

TASK 15: REASSEMBLING THE REPAIRED CALCULATOR

COMMUNICATION

a 1. Interpreting drawings, specification, manufacturer's
catalogues, service manuals, schematics and 'handbooks.

SKILLS

01.

A 2.

Reassembling the repaired calculator
as indicated by service manual,

40413801PbX4V the. repAire0 ;..olAgiAlator
ate tools. rr

with special tools

with the appropri-
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0 1. Recognizing the various parts of the calculator.

A 2. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

A 3. Applying the proper care, maintenance & storage of tools.

A 4. Recognizing the proper methods of holding wrenches.

A 5. Applying the proper mebtods of holding the work.

A 6. Applying methods of holding pliers for pulling, pressing
and twisting.

A 7. Recognizing the results of using pliers for removing nuts
and bolts.

A 8. Applying the proper procedure for cutting with diagonal
cutters.

A 9. Determining the proper methods of stripping wire.

A 10. Recognizing the various types of fastening devices.

A 11. Recognizing the various types, uses and characteristics
of threaded fasteners.

4 12. Recognizing the various types and uses of washers.

A 13. Applying the proper methods of installing threaded fast-
eners.

A 14. Recognizing the difference between right and left hand
threads.

TASK 16: TESTING THE OPERATION OF THE REPAIRED CALCULATOR

zikvjganag
T. -Ititeipreting instructions from the 'menace manual forcheck points on the calculator.
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lo Operating the calculator to determine performance.

INFORMATION

0 1. ExpltAning the basic Operation of the calculator.

0 2. Explaining the function & movement of each part of the
calculator.

TASK 17: DISASSEMBLING THE ADDING MACHINE FOR CLEANING

COMMUNICATION

.A 1. Interpreting drawings, specifications, manufacturer's
ce-alogues, service manuals, schematics and handbooks.

SKILLS

0 1. Removing the ribbon front a printing type adding machine.

0 2. Removing the platen from a printing type adding machine.

0 3. Removing the feed rolls from a printing type adding machine.

0 4. Removing the rubber feet from a printing type adding ma-
chine.

0 5. Removing all other rubber or fabric parts or parts which
might be affected by cleaning solution.

A 6. Removing all side and cover plates with the appropriate
tools.

A Removin4 screws'from the various parts of '`the typewriter
with a screwdriver.

INFO TION

0 1. Recognizing the various parts of the adding machine.

0 2. Practicing safety Pxoceduras noted in the service manual
mben disasseMblingthe adding madhine
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4 3. Selecting the proper type and size of:

a4 Screwdrivers
b. Pliers
c. Wrenches
6. Cutters
e. Nutdrivers

4 4. Applying the proper care, maintenance & storage of tools.

4 5. Recognizing the proper methods of holding wrendhes.

4 6. Applying the proper methods of holding the work.

4 7. Applying methods of holding pliers for pulling, pressing
and twisting.

4

A

8. Recognizing the results of using pliers for removing nuts
and bolts.

9. Applying the proper procedures for cutting with diagonal
cutters.

a 10. Determining the proper methods of stripping wire.

A 11. Recognizing the var :.ous types of fastening. devices.

4 12. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 13, Recognizing the various types and uses of washers.

11 14, Applying the proper methods of removing threaded fasten-
ers.

a 15 Recognizing the difference ..between right and left hand
Threads.

TANK CLEANING THE-ADDING tMACHINE TO REMOVE DIRT

COMMUNICATION

Interpreting the directions on cleaning solutions
for

i.fEAguREM1.17LT:

1. Measuring liquids in ounces, pints, quarts and gallons.
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MAKE
0 1. Recognizittg the flammable and explosive properties of

cleaning solutionS.

* 1. Blowing loose diit from the adding machine with compressed
air.

0 2. Washing the adding machine with water to remove loose dirt,

0 3. Placing the adding machine in the cleaning solution.

0 4. Placing the adding machine in an oven, to evaporate all
possible moisture.

* 5. Lubricating' the typewriter by: spraying with a light oil.

INFORMATION

Selecting the proper type of solution for cleaning the
adding machine.

2. Applying the proper safety precautions:

* a. Wearing protective clothing when working with
cleaning agents &' solvents

* b. Applying proper ventilating procedures when work-
ing with cleaning agents & solvents

TASK 19: REMOVING THE DEFECTIVE PART S 'OF THE ADDING MACHINE

COMMUNICATION

InteriDreting drawings, specifications, manufacturer's
catalogues, service Manuals, schematics and handbooks.

0 interpretirig the-manufacturees diagrams to follow the
movement of parts in the adding machine.

KILLS

1. Removing the defective part with special tools indicated
by the service manual.
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2. Removing the defedtive part with the appropriate tools.

INFORMATION

1. Following parts movement from the adding machine
service manual,

O 2.: Practicing safety ,procedures noted in, the.service manual.

A 3. Seledtin4 the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
do Cutters
e. Nutdrivers

A-4. Applying the proper care,. maintenance & storage of tools.

A 5. Recognizing the proper methods of holding wrenches.

A 6. Applying the proper methods of holding the work.

4 7. Applying methods of holding pliers for pulling, pressing
and twisting.

A 8. Recognizing the results of using pliers for removing nuts
and bolts.

A 9. Applying the proper procedures for cutting with diagonal
cutters.

A 10. Determining the proper methods of stripping wire.

A 11. Recognizing the various types of fastening devices.

4 12. Recognizing the various types, uses and characteristics
of threaded fasteners.

4 13. Recognizing the various types and uses of washers.

A 14 Applying the proper methods of ,installing threaded fast-
eners,

differen0e-between right hand
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TASK 20: REPLACING-THE DEFECTIVE PART(S) OF THE ADDING MACHINE

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

0.1. Replacing the defective part with special tools as indi-
cated by the service manual.

A 2. Replacing the defective part with the appropriate tools.

* 3. Lubricating the parts to specifications indicated in the
service manual.

INFORMATION

1. Recognizing the various parts of the adding machine.

0 2. Practicing safety precuations noted in service manual.

A 3. Selecting the proper type and size-of:

as Screwdrivers
b. Pliers.
c. Wrenches
d. Cutters
e. Nutdrivers
f. Hammers
g. Chisels
h. Punches
i. Pullers
j. Levels

a 4. Applying the proper care, maintenance & storage of tools.

A 5. Recognizing the proper methods of holding wrenches.

A 6, Applying the proper methods of holding the work.

4 7. Applying methods of holding pliers forpulling, 'pressing
and twisting,

Recognizing the results of using pliers for removing nuts
and bolts.

9. Applying the pr9per procedures for cutting with diagonal
cut' erg

.111MIMMIMPAMAOl,
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A 10. Determining the proper methods of stripping wire.

A 11. Recognizing the various types of fastening devices.

A 12. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 13. Recognizing the various types and uses of washers.

A 14. Applying the proper methods of installing threaded fast-
eners.

15. Recognizing the difference between right and left hand
threads.

TASK 21: REASSEMBLING THE REPAIRED ADDING MACHINE

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
cataloguest service manuals, schematics and handbooks.

SKILLS

0 1. Reassembling the repaired adding machine
as indicated by the sertiice manual.

4 2. Reassembling the repaired adding machine
priate tools.

with special tools

with the appro-

ZNEOMATION

0 1. Recognizing the various parts of the adding machines.

A 2. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
ic. Wrenches
d. Cutters
e, Nutdrivers

A 3, Applying the proper care, maintenance & storage of tools.

A 4. Recognizing the proper methods of holding wrenches.

4 5. Applying tIe proi,er methods of Illdingthe work.
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A 6. Applying methods of holding pliers for pulling, pressing
and twisting.

A 7. Recognizing the results of using pliers for removing nuts
and bolts.

A 8". Applying the proper procedures for cutting with diagonal
cutters.

a 9. Determining the proper methods of stripping wire.

a 10. Recognizing the various types of fastening devices.

A 11. Recognizing the various types, uses and Characteristics
of threaded fasteners.

4 12. Recognizing the various types and uses of washers.

4 136 Applying the proper methods of installing threaded fast-
eners.

4 14. Recognizing the difference between right and left hand
tbreads.

TASK 22: TESTING THE OPERATION OF THE REPAIRED ADDING MACHINE

COMMUNICATION

* 1. Interpreting instructions from the service, manual for
check points.

SKILLS

1. Operating the. adding machine to determine performance.

INFORMATION

0 1. Explaining the basic operation of the adding machine.

2. Explaining the function & movement of each pait of the
adding machine.
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TASK 1: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECT (S) IN
SMALL HEATING ELEMENT APPLIANCES

COMMUNICATION

* 1. Interpreting the customers complaint concerning the mal-
function of the appliance.

0 2. Writing the malfunctions of the appliance on a service
ticket.

SKILLS

0 1. Operating the appliance in order to observe the malfunc-
tion.

2. Visually inspecting for obvious defects in the appliance.

* 3. Visually inspecting for obvious defects in the cord and
plug on the appliance

INFORMATION

0 1. Explaining the basic operation of the appliance.

TASK 2: DISASSEMBLING SMALL HEATING ELEMENT APPLIANCES FOR TEST-
ING AND REPAIRING

giatMlig-ATION.

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks
to determine:

a, Installation procedures and techniques
b. Service procedures
c. Type, function and rating of defective part
d. Electrical supplies
e. Repair and replacement of components
f. Special service tools
g. Electrical codes

SKILLS

A 1. Removing the fasteners and the cover plate of the
appliance with the appropriate tools.
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INFORMATION

1. Selecting the proper type and size of screwdrivers for
the job to be done.

A

a. Regular
b. Ratchet
lc. Offset
d. Spiral
e. Intulated
f. Wedge, "clip (screw holding)

2. Selecting the proper types of screwdriver tips:

a. Standard slot
b. Cross (Phillips)
c. Square (Robertson)
d. Socket
e. Others

A 3. Selecting the proper types of-wrenches for the job to
be done:

a. Open end
b. Box end
c. Socket
d. Adjustable
e. Spanner (hook, face, special)

A 4. Selecting proper types and sizes of attachments for sock-
et wrenches:

a. Ratchets
b. Extensions,

A 5. Recognizing the proper methods of holding wrenches.

A 6. Selecting the proper type, size and chara teristics of
pliers for the work to be done:

a. Slip joint
b. Combination
c, Long, round, and needle nose
d. Crimping
e. Vise grip

A 7. Applying the proper mebtods of holding the work.

A 8. Applying methods of holding pliers for pulling, pressing
and twisting.

A 9. Recognizing the results of,using,pliers for removing nuts,
and bolts.
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A 10. Selecting the proper types and sizes of cutters for the
jokto be done:

a. Side, end and diagonal
b. Wire stripper
c. Knives

A 11. Applying the proper procedures for cutting with diagonal
cutters.

a 12. Determining the proper methods of stripping wire.

A 13. Selecting the proper size & type of nutdriver for the
job to be done.

a 14. Applying the proper care, maintenance and storage of
tools.

a 15. Recognizing the various types of fastening devices:

a. Threaded fasteners
b. Keys, rivets and springs
c. Cotter pins and shear pins
d. Retaining rings

A 16. Recognizing the various types, uses and characteristics
of threaded fasteners:

a. Bolts and nuts
b. Cap screws
c. Machine screws
d. Set screws
e. Sheet metal and self-tapping screws
f. Stud bolts

A 17. Recognizing the various, types and uses of washers:

a. Flat -

b. Lock

A 18. Applying the proper methods of installing threaded fast-
eners.

A 19. Recognizing the difference between right and left hand
threads.

20. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles
a

* Removing jewelry & items of clothing containing
metal fasteners

Avoiding work situations where moisture is present
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* d. Disconnecting the appliance from the power'supply
before starting repair operations

* e. Properly grounding the appliance
. ,

TASK 3: ISOLATING THE DEFECT TO A PARTICULAR SECTION OF THE HEAT-
- ING ,ELEMENT APPLIANCE

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Reading the manufacturer's service reference chart
for possible causes of the trouble.

* 3. Interpreting meter readings to determine the
condition of the components.

MATHEMATICS

* 1. Computing Ohm s Law to determine amperage, voltage and
resistance.

SCIENCE

* l. Explaining the electron theory of current ,flow in the ap-
pliance.

SKILLS

0 1. Visually inspecting for obvious electrical defects in the
appliance.

* 2. Connecting electrical meters in the proper manner.

3. Inspecting the electrical components with the appropri-
ate electrical meters to locate the defective section.

*4 Determining voltage, and resistance 'in the appliance with
----a Volt-Ohm meter.

INFORMATION

1. Explaining the basic operitiOn of the appliance.
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Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting eolfis

* b. Removing jewelry & items of clothing containing
metal

c. Avoiding work situations where moisture is present

Diiconnecting the appliance from the power supply
before starting repair operations

e. Properly grounding the appliance

Recognizing the importance of proper connection of ap-
propriate electrical meters.

* 4. Selecting the appropriate ,electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 5, Applying the proper care, maintenance & storage of electri-al meters.

* 6. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

TASK 4: ISOLATING THE DEFECT TO .A PARTICULAR COMPONENT OF THE
HEATING ELEMENT APPLIANCE

COMMUNICATION

1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

Interpreting meter readings to determine condition, of the
components.

Interpreting instructions and information located on the
data plate, of the unit.

MATHEMATICS

1. CompitiPg,Phre it Law to determine amperage, voltage and
resistance.
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SCIENCE

* 1. Explaining the electron theory of current flow in the
appliance.

SKILLS

A 1. Connecting the electrical meters in the proper manner.

A 2. Inspecting the switch in the heating element appliance
for defects with a contunity tester or the appropriateelectrical meter.

a 3. Inspecting the heating element assembly for defects with
a contunity tester or the appropriate electrical meter.

A 4. Inspecting the internal wiring connections for defects
with a contunity tester or the appropriate electrical
meter.

Determining voltage and resistance in the appliance with
a Volt-Ohm meter.

* 6. Visually inspecting for obvious defects in the cord and
plug on the appliance.

INFORMATION

0 1. Applying the proper methods of checking for electrical
grounds.

Inspecting for defective accessories:

a. Blanket and pad materials
b. Plastic feet & handles
c. Insulation
d. Pilot lights
e. Grill plates

Recognizing the importance of proper connections when
using the appropriate electrical meters.

Selecting the appropriate electrical metersfor the job
to be done:

a-. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
4. Volt-Ohm. meter 1

5. .Applying the proper care, maintenance & storage of elec-
trical meters.

_J.



* 6. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

= ,

7. Applying the proper safety precautions:

a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
,metal fasteners'

Avoiang work situations where. moisture .is present

Disconnecting the appliance friam the power supply
before starting repair operations

e. Properly grounding the appliance

TASK 5: REPLACING THE DEFECTIVE PART(S
APPLIANCES ,

COMKUNICATION

OF SMALL ,HEATING ELEMENT

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, sdhematics and handbooks.

MATHEMATICS

t
* 1. Computing Ohm's Law to determine amperage, voltage, and

resistance.
.4

SCIENCE.

1. Explaining the characteristics of4terielKand parallel
circuits used in the appliance.

A 1 Replacing open type heating: element coils with. . the ap.
propri ate tools.

3

A 2. Replacing beating elements and insulators:A4ith-*the ap-
propriate tools.

A 3. Replacing broken or damaged wirettrwith theAippropriate
Ltaate.

Tying underwriters knot when replacing- ;awe:
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Repairing breaks in open -type coils with solderless con-
nections using crimping pliers.

* 6. Replacing the defective cord and/or plug.

INFORMATION

1 Selecting the proper types of heating elements for a
particular appliance:

a. Open
b. Sealed
c. Glass panel
d. Infrared
e. Thermo-electric

Identifying different types, purposes, and uses of termi-
nal blocks.

Recognizing the proper methods. of mounting and wiring
heating elements.

4. Recognizing the necessity of setting range surface heat-
ing element level and flat.

Recognizing the importance'. of even stretching when in-
stalling open type heating elements.

A 6. Selecting the proper type and size of:

a, Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

4 7. Recognizing the proper methods of holding wrenches.

A 8. Applying the proper methods of holding the work.

A 9. Applying methods of holding pliers for pulling, pressing,
and twisting.

4 10. Recognizing the results of using pliers for removing nuts
and bolts.

A 11. Applying the proper procedures for cutting with diagonal
cutters.

4 12. Determining, the proper methods of stripping wire.

A 13. Recognizing the various types of fastening devices.



`A 14`. Recognizing the various types, uses and characteristics
of threaded fasteners..

A 15. Recognizing the various types and uses of washers.

A 16. Applying the proper methods of installing threaded fast-
eners.

A 17. Recognizing the difference between right and left hand
threads.

18. Applying the proper safety precautions:

a. Wearing safety shoes with non-conducting soles

b. Removing jewelry & items of clothing containing
metal fasteners

Avoiding work situations where moisture is present

* d.-Disconnecting the appliance from the power supply
before starting repair operations

Properly grounding the appliance

0 19. Explaining the importance of observing recommended pro-
cedures when tightening down plates, covers, and flanges.

TASK 6: TESTING THE OPERATIONS OP THE REPAIRED. SMALL HEATING
ELEMENT APPLIANCES

COMMUNICATION

* 1. Interpreting meter readings to determine the
condition of the components.

MATHEMATICS

1. Computing Ohm's Law to (determine amperage; voltage and
resistance.

0 1 Explaining the function of conductors and insulators.



0 2. Explaining the various method of heat transfer :.

a. Conduction
b. Convection
c. Radiation

SKILLS
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* 1. Determining voltage and resistance in the appliance with
a volt-Ohm meter.

* 2. Connecting the electrical meters in the proper manner.

INFORMATION

* 1. Inspecting the electrical components with the appropri-
ate electrical meters.

2. Recognizing the importance of proper connections when
using the appropriate electrical meters.

* 3. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt -Ohm water

* 4. Applying the proper care, maintenance and storage of el-
ectrical meters.

* 5. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

TASK 7: REASSEMBLING THE REPAIRED SMALL HEATING ELEMENT APPLIANCE

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

a 1. Replacing the fasteners and cover plates with the
appropriate tools.

4.
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0 2. Cleaning all dirty components with a small brush.

0 3. Dressing contacts on plug-in type, elements with abrasivecloth.

A 4. Applying lubricant on linkage and levers of the appliance,

INFORMATION

0 1. Applying the proper methods of checking for electrical
grounds.

0 2. Recognizing the various parts of the appliance.

A 3. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

A 4. Applying the proper care maintenance and storage oftools.

4 5. Recognizing the proper methods of holding wrenches.

4 6. Applying methods of holding pliers for pulling, pressingand twisting.

A 7. Recognizing the results of using pliers for removing nutsand bolts.

A 8. Applying the proper procedures for cutting with diagonalcutters.

A 9. Determining the proper methods of stripping wire.

A 10. Recognizing the various types of fastening devices.

A 11. Recognizing the various types, uses and characteristicsof threaded fasteners.

A 12. Recognizing the various types and uses of washers.

A 13. Applying the proper methods of installing threaded fast-eners.

4 14. Recognizing the difference between right and left handthreads.
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15. Applying the proper safety precautions:

* a, Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

0 16'. Explaining the importance of observing recommended pro-
cedures when tightening down plates, covers, and flanges.

TASK 8. RETESTING THE ASSEMBLED SMALL HEATING ELEMENT APPLIANCE

COMMUNICATION

* 1. Interpreting instructions from the service mannal
for check points.

SKILLS

0 1. Operating the appliance to determine performance.

INFORMATION

1. Explaining the basic operation of the appliance.

TASK 9: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECT(S) IN SMALL
MOTOR DRIVEN APPLIANCES

COMMUNICATION

* 1. Interpreting the customers complaint concerning the mal-
function of the appliance.

0 2, Witing the malfunctions of the appliance on a service
ticket.
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SKILLS

0 1. Operating the appliance in order to observe the malfund-
tion.

2. Visually inspecting for obvious defects in the appliance.

* 3. Visually inspecting for Obvious defects in the cord and
plug on the appliance.

INFORMATION

1. Explaining the basic operation of the appliance.

TASK 10: DISASSEMBLING SMALL ELECTRIC MOTOR APPLIANCES FOR TEST-
ING AND REPAIRING

COMMUNICATION

1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

4 1. Removing fasteners and cover plates of the appliance with
the appropriate tools.

* 2. Removing soldered connections with a soldering iron.

INFORMATION

A 1. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c, Wrenches
d. Cutters
e. Nutdrivers

A 2. Applying the proper care, maintenance & storage of tools.

A 3. Recognizing the proper methods of holding wrendhes.

A 4. Applying the proper methods of holding work.

'A 5. Applying methods of holding pliers for pulling, pressing,
and twisting.
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A 6. Recognizing the results of using pliers for removing nuts
and bolts.

A 7. Applying the proper procedures for cutting with diagonal
cutters.

A 8. Determining the proper methods of stripping wire.

A 9. Recognizing the various types of fastening devices.

4 10. Recognizing the various types, uses, and characteristics
of threaded fasteners.

4 11. Recognizing the various types and uses of washers.

A 12. Applying the proper methods of removing threaded fasteners.

A 13. Recognizing the difference between right and left hand
threads.

14. Applying the proper safety pr6cautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

* 15. Selecting the proper types and size soldering irons.

* 16. Selecting the proper types of tips for soldering irons.

17. Recognizing the importance of tinning the tip of the sol-
dering iron.

* 18. Determining the correct composition of solders to use on
the appliance.

Recognizing the importance and purposes of flux when sol-
dering.

* 20. Applying the proper methods of transferring heat to work.

* 21. Selecting the correct solders and fluxes.

* 22.. Selecting the proper methods of applying solder.
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TASK{ 11: ISOLATING THE MECHANICAL DEFECTS TO A PARTICULAR SECTIONOF THE SMALL ELECTRIC MOTOR APPLIANCES

pONIMUNICAT ION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Reading the manufacturer's service reference chartsfor possible causes of trouble.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the theory of electron flow in the appliance.

SKILLS

0 1. Visually inspecting for obvious defects in the appliance.
* 2. Inspecting the appliance for defects with a continuitytester or Volt-Ohm meter.

Eliminating the possible causes of defects until the par-ticular defective section of the appliance is found.

A 4. Connecting electrical meters in the proper manner.

INFORMATION

0 1. Applying the
grounds.

Applying the
cuits.

proper

proper

methods of checking for electrical

procedure of tracing electrical cir-

Applying the proper safety precautions:

a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containingmetal fasteners

* c. Avoiding work situations where moisture is present
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* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

TASK 12: ISOLATING THE ELECTRICAL DEFECT(S) TO A PARTICULAR SEC-
TION OF THE SMALL ELECTRIC MOTOR APPLIANCES

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Interpreting the meter readings to determine thecondition of the components.

MATHEMATICS

* 1. Computing Ohm's Lay to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the electron theory of current flow in the
appliance.

SXILLS

* 1. Connecting electrical meters in the proper manner.

A 2. Inspecting the switch in the appliance for defects with
a contunity tester or the appropriate electrical meters.

A 3. Inspecting the internal wiring connections
with a contunity tester or the appropriate
meters.

A 4. VIsually inspecting for obvious defects in
plug on the appliance.

Inspecting for defective accessories:

a.
b.
c.
d.
e.
f.

Heaters
Brushes
Magnets
Cutters
Blades
Batteries

for defects
electrical

the cord and
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4 6. Inspecting the small motor appliance for defects with acontunity tester or the appropriate electrical meters.

0 7. -Cleaning dirty components with a small brush.

INFORMATION

0 1. Applying the proper methods of checking for electricalgrounds.

0 2. Applying the proper procedure for tracing electrical cir-cuits.

* 3. Determining the correct methods of inspecting, checking,and calibrating electrical meters to know standards.

* .4. Recognizing 'the importance of proper connection of appro-priate electrical meters.

* 5. Selecting the appropriate electrical meters for the jobto be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt -Ohm meter

* 6. Applying the proper care, maintenance & storage of elec-trical meters.

7. Applying the proper safety precautionss

* a. Wearing safety shoes with non-conducting soles

b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance



TASK 13: ISOLATING THE DEFECT TO A PARTICULAR COMPONENT OF THE
SMALL ELECTRIC MOTOR APPLIANCE

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Interpreting the meter readings to determine the
condition of the components.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage, and
resistance.

SCIENCE

* 1. Explaining the electron theory
pliance.

Explaining the characteristics of series and parallel cir-
cuits used in the appliance.

of current flow in the ap-

SKILLS

* 1. Inspecting the switch in the small electric motor appli-
ance for defects with a contunity tester or the appropri-
ate electrical meters.

Inspecting the internal wiring connections for defects
with a. contunity tester or the appropriate, electrical
meters.

A 3. Visually inspecting for obvious defects in the cord and
plug on the appliance.

4. Connecting electrical meters in the proper manner.

5. Inspecting for defective accessories:

a. Heaters
b. Brushes
c. Magnets
d. Cutters
e. Blades
f. Batteries

6. Inspecting for defective condensers, resistors and thermo-
stats.



0 Cleaning dirty components with a small brush.

INFORMATION

0 1. Applying the proper procedure for diagonosing incorrect
operation or malfunction.

0 2. Applying the proper methods of checking for electrical
grounds.

0 3. Applying the proper procedure for tracing electrical cir-
cuits.

Recognizing the importance of proper connection of appro-
priate electrical meters.

* 5. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 6. Applying the proper care, maintenance & storage of elec-
trical meters.

* 7. Determining the correct methods of inspecting, checking,
and calibrating electrical meters to known standards.

8. Applying_ the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

-* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

Properly grounding the appliance
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TASK 14: REPLACING THE DEFECTIVE PART (S) OF THE SMALL ELECTRIC
MOTOR APPLIANCES

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

0 1. Cleaning all dirty components with a small brush.

0 2. Dressing the contacts on plug-in type elements with
abrasive cloth.

* 3. Soldering wires and electrical connections with a
soldering iron.

INrORMATION

A 1. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

A 2. Applying the proper care, maintenance and storage of tools.

A 3. Recognizing the proper methods of holding wrenches.

A 4. Applying the proper methods of holding the work.

A 5. Applying methods of holding pliers for pulling,
pressing, and twisting.

A 6. Recognizing the results of using pliers for removing
nuts and bolts.

A 7. Applying the proper procedures for cutting with
diagonal cutters.

A 8. Determining the proper methods of stripping wire.

* 9. Selecting the proper types and size soldering irons.

* 10. Selecting the proper types of tips for soldering irons.
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* 11.

* 12.

* 13.

Recognizing the importance of tinning the tip.of thesoldering iron.

Determining the correct composition of solders to useon the appliance.

Recognizing the importance and purposes of flux when
soldering.

* 14. Applying the proper method of transfering heat to work.

* 15r Selecting the correct solder and flux.

* 16. Selecting the proper method of applying solder.

A 17. Recognizing the various types of fastening devices.

A 18. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 19. Recognizing the v ious types and uses of washers.

A 20. Applying the proper methods of installing threaded fast-
eners.

A 21,. Recognizing the difference between right and left hand
threads.

22. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting reoair opt,..etions

* e. Properly grounding the appliance

TASK 15: TESTING THE OPERATION OP THE REPAIRED SMALL ELECTRIC
MOTOR APPLIANCES

COMMUNICATION

* 1. Interpreting the meter readings to determine the
condition of the components.
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MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and re-
sistance.

SCIENCE

* 1. Explaining the characteristics of series and parallel cir-
cuits.

0 2. Explaining the various methods of heat transfer.

0 3. Explaining the function of conductors and insulators.

SKILLS

* 1. Connecting electrical meter in the proper manner.

2. Inspecting the appliance for defects with a continuity
tester or the appropriate electrical meters.

INFORMATION

* 1. Recognizing the importance of proper connection of appro-
priate electrical meters.

* 2. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp -meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter.

Applying the proper care, maintenance and storage of elec-
trical meters.

* 4. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

TASK 16: REASSEMBLING THE REPAIRED SMALL ELECTRIC MOTOR APPLIANCES

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
catalogues, service, manuals, schematics and handbooks.
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SKILLS

A 1. Replacing fasteners and cover plates with the appropri-
ate tools.

0 2. Cleaning all dirty components with a smalrbrush.

INFORMATION

0 1. Recognizing the various parts of the appliance.

A 2. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

A 3. Recognizing the proper methods of holding wrenches.

A 4. Applying the proper methods of holding the work.

4 5. Applying methods
and twisting.

A 6. Recognizing the
and bolts.

of holding pliers for pulling, pressing

results of using pliers for removing nuts

A 7. Applying the proper procedure for cutting with diagonal
cutters.

A 8. Determining the proper methods of stripping wire.

0 9. Explaining the importance of observing recommended proce-
dure when tightening down plates, covers, and flanges.

10. Applying the proper safety precautions:

* a. Wearing safety shoes with ron-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance
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TASK 17: RETESTING THE REPAIRED SMALL ELECTRIC MOTOR APPLIANCES

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer'scatalogues, service manuals, schematics and handbooks.
* 2. Interpreting the-meter readings to determine thecondition of the components.

SKILLS

0 1. Operating the appliance to determine performance.
* 2. Connecting electrical meter in the proper manner,

* 3. Inspecting the appliance for defects with a continuitytester or the appropriate electrical meters.

INFORMATION

1. Explaining the basic operation of the appliance.

* 2. Recognizing the importance of proper connection of
appropriate electrical. meters.

Selecting the appropriate electrical meters for thejob to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 4. Applying the proper care, maintenance and storage of
electrical meters.

Determining the correct method of inspecting, checking,calibrating electrical meters to known standards.

TASK 18: CONNECTING THE ELECTRICAL SUPPLY TO THE ELECTRIC RANGEIN THE HOME

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, sdhematics and handbooks;
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a. Installation procedures and techniques
b. Service procedures
c. Type, function and rating of defective part'
d. Electrical supplies
e. Repair and replacement of components
f. Special service tools
q. Electrical codes

* 2. Interpreting instructions and information located on the
data plate of the unit.

Interpreting the. meter readings to determine the
electrical values at the service outlet.

MEASUREMENT

0 1. Measuring voltage at the service outlet with a voltmeter
to determine the amount of voltage for the appliance.

0 2. Measuring current at the service outlet with an amp-probe
to determine the amount of current available for the ap-
pliance.

SKILLS

0 1. Connecting the receptacle to the power line with a screw-
driver.

0 2. Connecting a pigtail to the electric range with a screw-
driver.

* 3. Connecting electrical meters in the proper manner to de-
termine if there is sufficient electrical power to oper-
ate the appliance.

INFORMATION

* 1. Applying the proper safety precautions by properly ground-
ing the appliance.

0 2. Following safety procedures when working with live circuits.

3. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers
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A 4. Applying the proper care, maintenance & storage of tools.

A 5. Recognizing the proper methods of holding wrenches.

6. Applying the proper methods of holding the work.

A 7. Applying methods of folding pliers for pulling, pressing
and twisting.

A 8. Recognizing the results of using pliers for removing nutsand bolts.

A 9. Applying the proper procedures for cutting with diagonal
cutters.

A 10. Determining the proper methods of stripping wire.

0 11. Preventing damage to the finished surfaces when
installing the electric range.

* 12. Recognizing the importance of proper connection of ap-
propriate electrical meters.

* 13. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Contunity tester
d. Volt -Ohm meter

* 14. Applying the proper care, maintenance and storage of elec-
trical meters.

* 15o Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

TASK 19: CHECKING THE INSTALLATION OF THE ELECTRIC RANGE AND MAK-
ING ANY FINAL ADJUSTMENTS NECESSARY

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.
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SKILLS

1. Mounting accessories on the electric range with the ap-
propriate tools.

2. Manually setting controls and timing devices of the elec-
tric range.

0 3. Leveling the electric range with a. level.

INFORMATION

A 1. Selecting the proper type and size of

a. Screwdrivers d. Cutters
b. Pliers e. Nutdrivers
c. Wrenches f. Levels

A 2. Applying the proper care, maintenance & storage of tools.

4 3. Recognizing the proper methods of holding wrenches.

A 4. Applying the proper methods of holding the work.

A 5..Applying methods of holding pliers for pulling, pressing
and twisting.

4 6. Recognizing the results of using pliers for removing nuts
and bolts.

A 7. Applying the proper procedures for cutting with diagonal
cutters.

A 8. Determining the proper methods of stripping wire.

A 9. Recognizing the various types of fastening devices.

4 .10.1 Recognizing the various types, uses and characteristics
of threaded fasteners.

411. Recognizing the various types and uses of washers.

4412. Applying the proper methods of installing threaded fast-
eners.

13. Recognizing the difference between right and left hand
threads.
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TASK 20: EXPLAINING THE OPERATION OF THE ELECTRIC RANGE TO THE
CUSTOMER

COMMUNICATION

1. Interpreting the instruction manual concerning the aper-
-ating procedure of the electric range.

2. Explaining the operation of oven controls.

3. Explaining the operation of the heating elements.

4. Explaining the operation of the accessories.

SKILLS

1. Demonstrating the operation of the electric range to the
customer.

INFORMATION

1. Explaining the operation of the various types of ranges:

a. Conventional
b. Built-in
c. Table top

TASK 21t INSTALLING THE VENT SYSTEM FOR THE AUTOMATIC DRYER IN
THE HOME

COMMUNICATION

1. Interpreting the manufacturer's specifications for
the proper venting of the automatic dryer.

MEASUREMENT

* 1. Measuring vent opening for size with steel-tape.

* 2. Measuring length of duct necessary with steel tape.

SKILLS

1. Visually inspecting walls, windows or drain for best loc-
cation of vent.
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2. Installing the proper size and length of duct between
dryer and exhaust hood.

3. Installing the exhaust hood at least 12 inches from the
ground.

4. Installing the vent syst6min either of the following
manners:

a. Through the floor
b. Through the basement window
c. Through the outside wall

5. Removing window pane and replacing with sheet metal of
same dimensions.

6. Installing exhaust hood in sheet metal window insert.

7. Cutting hole in wood, plaster, brick or concrete for
mounting exhaust hood through floor or outside wall us-
ing the apprcpriate tools.

INFORMATION

1. Determining the type of vent necessary based on dryer
location.

Recognizing the importance of checking vent duct for leaks.

3. Recognizing the various types of vents and the necessity
of venting the dryer.

4. Selecting and using rulers, inside and outside calipers
to determine the required dimensions.

A 5. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 6. Recognizing the various types and uses of washers.

A 7. Recognizing the various types of fastening devices.

A 8. Applying the proper methods of installing threaded fast-
eners.

A 9. Recognizing the difference between right and left hand
threads.

10. Selecting the proper type and size of:

a. Screwdrivers
b. Pliem
c. Wrenches
d. Cutters
e. Nutdrivers
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0 11. Selecting the proper type & size of hammer for the job
to be done:

a. Ball-peen
b. Claw
c. Soft-faced

0 12; Selecting the proper type & size of chisel for the job
to be done:

a. Wood
b. Metal
C. Cold

0 13. Selecting the proper type & size of punches for the job
to be done:

a. Tapered
b. Parallel

A 14. Applying the proper care, maintenance and storage of tools.

TASK 22: CONNECTING THE ELECTRICAL SUPPLY TO THE AUTOMATIC DRYER
IN THE HOME

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MEASUREMENT

0 1. Measuring voltage at she service outlet with a voltmeter
to determine the amount of voltage for the appliance.

0 2. Measuring current at the service outlet with an Amp-probe
to determine the amount of current available to the appli-
ance.

SKILLS

* 1. Connecting

0 2. Connecting
pliers.

0 3. Connecting
driver.

electrical meters in the proper manner.

ground to the dryer using a screwdriver and

pigtail to the electric dryer using a screw-
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0 4. Connecting a receptacle to the pcJer line using screw-
driver.

4 5. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers

A 6. Applying methods of holding the pliers for pulling, pressing
and twisting.

A 7. Recognizing the results of using pliers for removing nuts
and bolts.

0 8. Recognizing the importance of following electrical code.

0 9. Applying the proper methods of preventing damage to fin-
ished surfaces.

* 10. Recognizing the importance of proper connections when
using the appropriate electrical rilters.

* 11. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 12. Applying the proper care, maintenance and storage of elec-
trical meters.

* 13. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

TASK 23: TESTING THE INSTALLATION OF THE AUTOMATIC DRYER AND MAK-
ING ANY FINAL ADJUSTMENTS NECESSARY

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

0 1. Leveling the automatic dryer to insure proper performance
with a level.
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2. Operating the dryer and inspecting for correct operation.

INFORMATION

0 1. Selecting the proper level for the, to be done.

TASK 24: EXPLAINING THE OPERATION OF THE AUTOMATIC DRYER TO THECUSTOMER

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

Explaining the importance and method of cleaning the linttrap.

Explaining the methods of protecting the finish on the
automatic dryer.

4. Explaining the care & cleaning of dryer drum.

5. Instructing the customer in loading dryer.

TASK 25: CONNECTING THE WATER SUPPLY TO THE AUTOMATIC WASHER INTHE HOME

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MEASUREMENT

* 1. Measuring the drain hose to proper length using a steel
tape.

SKILLS

0 1. Installing the water hoses using water pump pliers.

0 2. Connecting the drain hose to the washing machine using
water pump pliers.



72

INFORMATION

0 1. Recognizing the importance of checking for water-leaks
at all connections.

2. Recognizing the hot and cold water lines.

A 3. Recognising the various types of fastening devices.

A 4. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 5. Recognizing the various types and uses of washers.

A 6. Applying the proper methods of installing threaded fast-
eners.

4 7. Recognizing the difference between right & left hand
threads.

TASK 26: CONNECTING THE ELECTRICAL SUPPLY TO THE AUTOMATIC WASHER
IN THE HOME

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Interpreting instructions and information located on the
data plate of the unit.

* 3. Interpreting the meter readings to determine the
electrical values at the service outlet.

MEASUREMENT

0 1. Measuring voltage at the service outlet with a voltmeter
to determine the amount of voltage for the appliance.

0 2. Measuring current at the service outlet with an Amp-probe
to determine the amount of current available for the ap-
pliance.

SKILLS

* 1. Connecting electrical meters in the proper manner to de-
termine if there is sufficient electrical power to oper-
ate the appliance.
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0 2. Connecting a ground to the washer with screwdriver andpliers.

* 3. Plugging the line cord into the receptacle.

INFORMATION

* 1. Applying the proper safety precautions by properly ground-
ing the appliance.

2. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers

A 3. Selecting the proper type, size and characteristics of
pliers for the work to be done.

A 4. Applying the proper methods of holding the work.

4 5. Applying proper care and maintenance of pliers.

A 6. Applying methods of holding pliers for pulling, pressing,
and twisting.

4 7. Recognizing the results of using pliers for removing nuts
and bolts.

8. Preventing damage to finished surfaces when installing
the appliance.

9. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Properly grounding the appliance

* 10. Recognizing the importance of proper connections when
using the appropriate electrical meters.

* 11. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter
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* 12. Applying the proper care, maintenance and storage of
electrical meters.

* 13. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

TASK 27: CHECKING THE INSTALLATION OF THE AUTOMATIC WASHER AND
MAKING ANY FINAL ADJUSTMENTS NECESSARY

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

0 1. Leveling the automatic washing machine to insure proper
performance.

2. Inspecting the water hose and connections for leaks.

3. Inspecting the drain, hoses for leaks.

4. Operating the washer and checking for proper water temp-
erature in each cycle.

INFORMATION

0 1. Selecting the proper level for the job to be done.

TASK 28: EXPLAINING THE OPERATION OF THE AUTOMATIC WASHER TO THE
CUSTOMER

COMMUNICATION

1. Interpreting the instruction manual concerning the
operation procedures of the automatic washer.

2. Explaining the selection of cycles.

3. Explaining the operation of accessories.

0 4. Explaining methods of protecting the finish of the washer.
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TASK 29: CONNECTING THE ELECTRICAL SUPPLY TO THE REFRIGERATOR IN
THE HOME

SKILLS

* 1. Plugging the electric line cord into the wall receptacle.

TASK 30: CHECKING THE INSTALLATION OF THE REFRIGERATOR AND MAKING
ANY FINAL ADJUSTMENTS NECESSARY

SKILLS

0 1. Leveling the refrigerator to insure proper door swing.

2. Setting the automatic defrost timers.

3. Setting the temperature controls on the refrigerator.

TASK 31: EXPLAINING THE OPERATION OF THE REFRIGERATOR TO THE CUS-
TOMER

COMMUNICATION

1. Interpreting instruction manual concerning operating pro-
cedures of the refrigerator.

2. Explaining the adjustments of the shelves.

3. Explaining defrosting procedures.

0 4. Explaining the methods of protecting finish on the refrig-
erator.

TASK 32: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECT(S) IN AN
AUTOMATIC WASHER

COMMUNICATION

* 1. Interpreting the customer's complaint as to the malfunc-
tion of the washing machine.
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0 2. Writing the malfunctions of the appliance on a service
ticket.

SKILLS

1. Operating the automatic washer in order to observe the
malfunction.

2. Visually inspecting for obvious defects in the automatic
washer.

* 3. Visually inspecting for obvious defects in the cord &
plug on the automatic washer.

INFORMATION

0 1. Explaining the basic operation of the automatic washer.

TASK 33: DISASSEMBLING THE AUTOMATIC WASHER IN ORDER TO MAKE THE
NECESSARY REPAIR(S)

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

1. Removing various types of fastening devices using the ap-
propriate tools.

2. Applying penetrating oil or other fluids for freeing screws
and fasteners.

.INFORMATION

4 1. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c..Wrenches
d. Cutters

1

f. Hammers
g. Chisels
h. Punches
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0 2. Selecting the proper type and size of puller for the jobto be done:

a. Wheel
b. Gear
c. Shock
d. Seal
e. Bearing
f. Drive block
g. Others

A 3. Applying the proper care. maintenance & storage of tonic

4. Selecting the proper type of hammer when using shock pul-
lers.

A 5. Recognizing the proper methods of holding wrenches.

A 6. Applying the proper methods of holding the work.

A 7. Applying methods of holding pliers for pulling, pressing
and twisting.

A 8. Recognizing the results of using pliers for removing nuts
and bolts.

A 9. Applying the proper procedures for cutting with diagonal
cutters.

4 10. Determining the proper methods of stripping wire.

4 11. Recognizing the various types of fastening devices.

4 12. Recognizing the various types and uses of washers.

4 13. Recognizing the various types, uses and characteristics
of threaded fasteners.

4 14. Recognizing the difference between right & left hand
threads.

15. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

c. 'Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations



78

* e. Properly grounding the appliance

TASK 34: ISOLATING THE ELECTRICAL DEFECT(S) TO A PARTICULAR SEC-
TION OF THE AUTOMATIC WASHER

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Interpreting instructions and information located on the
data plate of the unit.

* 3. Reading the manufacturer's service reference chart
for possible causes of trouble.

Interpreting meter readings to determine condition of
the components.

MEASUREMENT

* 1. Measuring voltage at the service outlet with a volt-meter
to determine the amount of voltage for the appliance.

* 2. Measuring current at the service outlet with an amp -probe
to determine the amount of current available for the ap-
pliance.

MATHEMATICS

* 1..Computing Ohm's Law to determine amperage, voltage and re-
sistance.

SCIENCE

* 1. Explaining the electron theory of current flow in the ap-
pliance.

SKILLS

A 1. Connecting electrical meters in the proper manner.

* 2. Inspecting the electrical components with the appropriate
electrical meters to locate the defective section:

a. Controls
b. Ignition
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c. Solenoids
d. Relays
e. Protective devices
f. Motors
g. Wiring

3. Inspecting the water supply for leaks and correct pressure.

0 4. Applying the proper methods of checking for electrical
grounds.

INFORMATION

0 1. Recognizing the importance of checking for water leaks at
all connections.

0 2.. Explaining the operation of the automatic washer.

0 3. Recognizing the various parts of the automatic washer.

* 4. Recognizing the importance of proper connection of appro-
priate electrical meters.

* 5. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 6. Applying the proper care, maintenance and storage of elec-
trical meters.

Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

8. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

-* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance
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TASK 35: ISOLATING THE MECHANICAL DEFECTS) TO A PARTICULAR SEC-
TION OF THE AUTOMATIC WASHER

COMMUNICATION

Li 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

1. Inspecting the mechanical devices of the washer for de-
fects:

a. Pulleys
b. Drive unit
c. Suspension
d. Clutches
e. Agitator
f. Overload devices
g. Pumps

2. Visually inspecting the appliance for oil or water leaks.

3. Inspecting the mechanical internal devices for defects:

a. Gears
b. Connecting rods
c. Drive shafts

4. Inspecting the washer cabinet for:

a. Broken welds
b. Rattles
c. Dents
d. Chipped paint
e. Other obvious defects

INFORMATION

1. Recognizing the various parts of the automatic washer.

0 2. Recognizing the methods of water extraction:

a. With centrifugal force
b. Vacuum collapsed tubs

0 3. Explaining the basic operation of the automatic washer.

0 4. Recognizing the importance of checking for water leaks at
all connections.
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TASK 36: ISOLATING THE DEFECT(S) TO A PARTICULAR COMPONENT OF, THE
AUTOMATIC WASHER

COMMUWCATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

In;cerpreting instructions and information located on the
data plate of the unit.

* 3. Interpreting meter readings to determine the
condition of the components.

MEASUREMENT

0 1. Measuring voltage at the service outlet with a voltmeter
to determine the amount of voltage for the appliance.

0 2. Measuring current at the service outlet with an Amp-probe
to determine the amount of current available for the ap-
pliance.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the electron theory of current flow in the ap-
pliance.

SKILLS

* 1. Visually inspecting for obvious defects in the cord
and plug on the appliance.

* 2. Inspecting the electrical components with the appropriate
electrical meters to locate the defective component:

a. Timer
b. Motor.
c. Pump
d. Solenoids
e. Relays
f. Wiring
g. Controls
h. Protective devices
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* 3. Connecting electrical meters in the proper manne..

4. Inspecting the mechanical components of the washer for
defects:

a. Belts and pulleys
b. Bearings
c. Door hinge, latch and spring
d. Clutches

. Suspension

INFORMATION

0 1. Recognizing the various parts of the automatic washer.

* 2. Recognizing the importance of proper connections
when using the appropriate electrical meters.

Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 4. Applying the proper care, maintenance and storage of elec-
trical meters.

Determining the correct method of inspecting, checking
calibrating electrical meters to known standards.

TASK 37 REPLACING THE DEFECTIVE ]PART (S) OF THE AUTOMATIC WASHER

COMMUNICATION

A 1. Interpreting drawings, specification, manufacturer's
catalogues, service manuals, schematics and handbooks.

MEASUREMENT

* 1. Measuring .tolerances and clearances with feeler gauges.

MATHEMATICS

0 1. Calculating torque required to tighten threaded fasteners. ft
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SKILLS

A 1. Disconnecting all electrical connections to the defective
parts with the appropriate tools.

A 2. Removing all mechanical fastenings to the defective part
with the appropriate tools.

A 3. Installing the new part in the same position as the part
just removed with the appropriate tools.

A 4. Replacing all medhanical fasteners using the appropriate
tools.

A 5. Rewiring the electrical connections using the appropriate
tools.

A 6. Applying lubricant on linkage & levers of the appliance.

INFORMATION

0 1. Selecting the proper lubricant necessary for the moving
parts of the appliance.

0 2. Recognizing the various parts of the automatic washers

A 3. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers
f. Hammers
g. Chisels
h. Punches

A 4. Applying the proper care, maintenance and storage of tools.

A 5. Recognizing the proper methods of holding wrenches.

A 6. Applying the proper methods of holding the work.

A 7. Applying methods of holding pliers for pulling, pressing
and twisting.

4 8. Recognizing the results of using pliers for removing nuts
and bolts.

A 9. Applying the proper procedures for cutting with diagonal
cutters.

A 10. Determining the proper methods of stripping wire.
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A 11. Recognizing the various types of fastening devices.

A 12. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 13. Recognizing the various types and uses of washers.

A 14. Applying the proper methods of installing threaded fast-
eners.

A 15. Recognizing the difference between right and left hand
threads.

16. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

TASK 38: REPAIRING THE DEFECTIVE PART(S) OF THE AUTOMATIC WASHER

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MEASUREMENT

* 1. Measuring tolerances & clearances with feeler gauges.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the characteristics of series and parallel
circuits used in the appliances.
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SKILLS

* 1. Eliminating the possible causes of defects until the par-
ticular defective section of the appliance is found.

A 2. Repairing broken wires, replacing loose screws, cleaning
or tightening switch contact with the appropriate tools.

A 3. Disconnecting all electrical connections to the defectivepart with the appropriate tools.

A 4. Removing all mechanical fastenings to the defective partwith the appropriate tools.

* 5. Cleaning all dirty components with the appropriate clean-ing agents or solvents.

A 6. Rewiring the electrical connections using the appropriatetools.

A 7. Replacing all mechanical fasteners using the appropriatetools.

A 8. Applying lubricant on linkage & levers of the appliance.

INFORMATION

0 1. Recognizing the possibility of repairing the part in the
washer.

0 2. Recognizing that repairs requiring extensive power tools
should be done in the shop.

* 3. Recognizing the proper types of solvents and cleaning
agents needed for cleaning parts.

0 4. Recognizing the various parts of the automatic washer.

5. Selecting the proper methods of repairing, replacement,
and/or servicing electrical components and assemblies:

a. Timer motor and escapement
b. Water level control devices
c. Cover interlock switches
d. Mix and fill valves
e. Solenoids
f. Germicidal lamps and signals
g. Temperature control switches
h. Wiring

6. Selecting the proper methods of repairing, replacement
and/or servicing mechanical components and assemblies:
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a. Tub and cabinet assembly
b. Suspension assembly
c. Cover and batching mechanism
d. Water activating devices
e. Detergent and bleach dispenser mechanism
f. Drain and suds return pumps
g. Inlet valves
h. Speed change devices
i. Drives, flexible shaft, couplings, belt and friction
j. Brakes and clutches
k. Laundry retaining devices
1. Soil traps

7. Recognizing the various methods of water extraction:

a. Centrifugal force
b. Vacuum collapsed tubs

8. Recognizing the proper types, uses and methods of repair-
ing pumps:

a. Direct or friction drive
b. Type of impellers
c. Water directional devices
d. Effects of foreign objects in pump

9. Applying the proper methods and procedures in repairing
drive mechanisms:

a. Importance of proper lubrication
b. Installation and replacement of gears and bearing
c. Techniques of adjusting gear mesh
d. Methods of cutting and installing gaskets

10. Applying the proper methods of repairing motor:

a. Changing rotation
b. Determining speed

11. Recognizing the types, function and method of repair and/
or replacement of timers, switches and overload devices.

0 12. Applying the proper methods and procedures for installing
keyt, springs, pins, and retaining rings.

A 13. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers
f. Hammers
g. Pundhes
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A 14. Applying the proper care, maintenance & storage of tools.

A 15. Recognizing the proper methods of holding wrenches.

A 16. Applying the proper methods of holding the work.

A 17. Applying methods of holding pliers for pulling, pressing
and twisting.

A 18. Recognizing the results of using pliers for removing nutsand bolts.

A 19. Applying the proper procedures for cutting with diagonalcutters.

A 20. Determining the proper methods of stripping wire.

A 21. Recognizing the various types of fastening devices.

A 22. Recognizing the various types,-uses and characteristics
of threaded fasteners.

A 23. Recognizing the various types and uses of washers.

A 24. Applying the proper methods of installing threaded fast-eners.

a 25. Recognizing the difference between right and left handthreads.

A 26. Explaining the importance of observing recommended pro-
cedures when tightening down plates, covers, and flanges.

* 27. Selecting the proper types of solution for cleaning com-
ponents.

* -28. Selection of the proper types and size soldering irons.

* 29. Selection of the proper types of tips for soldering irons.

Recognizing the importance of tinning the tip of the sol-
dering iron.

Determining the correct composition of solders to use on
the appliance.

Recognizing the importance and purposes of flux when sol-
dering.

* 33. Applying the proper method of transfering heat to work.

34. Selecting the correct solder and flux.

35. Selecting the proper method of applying solder.

* 30.

* 31.

* 32.
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36. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* c. Disconnecting the appliance form the power supply
before starting repair operations

* e. Properly grounding the appliance

* f. Wearing protective clothing when working with clean-
ing agents & solvents

* g. Applying proper ventilating procedures when working
with cleaning agents & solvents

TASK 39: REASSEMBLING THE REPAIRED AUTOMATIC WASHER

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS
A

A 1. Replacing screws and fasteners with the appropriate tools.

* 2. Cleaning all dirty components with recommended solvents,
brush and/or compressed air.

A 3. Replacing all cover plates with ne appropriate tools.

INFORMATION

A 1. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d, Cutters
e. Nutdrivers
f. Hammers
g. Punches
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A 2. Applying the proper care, maintenance & storage of tools.

A 3, Recognizing the proper methods of holding wrenches.

A 4. Applying the proper methods of holding the work.

A 5. Applying methods of holding pliers for pulling, pressing
and twisting.

A 6. Recognizing the results of using pliers for removing nutsand bolts.

A 7. Applying the proper procedures for cutting with diagonal
cutters.

A 8. Determining the proper methods of stripping wire.

0 9. Explaining the improtance of observing recommended proce-
dures when tightening down plates, covers and flanges.

A 10. Recognizing the various types of fastening devices.

A 11. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 12. Recognizing the various types and uses of washers.

A 13. Applying the proper methods of installing threaded fasten-
ers

A L4. Recognizing the difference between right and left hand
threads.

15. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance
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TASK 40: TESTING THE OPERATION OF THE AUTOMATIC WASHER

SKILLS

0 1. Checking all connections and mountings
pair or replacement.

0 2. Observing operation of new or. repaired
function and for excessive vibration.

INFORMATION

after making re-

part for proper

0 1. Recognizing that incorrect wiring may blow a fuse or burn
up part.

0 2. Recognizing that loose or incorrect mounting may cause
breakage of parts.

0 3. Explaining the basic operation of the automatic washer.

TASK 41: MAKING ANY FINAL ADJUSTMENTS TO THE REPAIRED AUTOMATIC
WASHER

SKILLS

1. Adjusting the machine and the components found mal-
functioning in testing the operation for optimum performance.

INFORMATION

0 1. Explaining the basic operation of the automatic washer.

TASK 42: RETESTING THE ASSEMBLED AUTOMATIC WASHER

COMMUNICATION

1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

1. Operating manually the controls to start the appliance.



91

2. Observing the operation of the washer through complete
cycles, noting accuracy of the timing mechanism.

INFORMATION

1. Explaining the basic operation of the automatic washer..

TASK 43: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECT(S). IN AN
ELECTRIC DRYER

COMMUNICATION

1. Interpreting the customers complaint as to the malfunction
of the automatic electric dryer.

0 2. Writing the malfunction of the appliance on a service
ticket..

SKILLS

1. Operating the automatic electric dryer in order to ob-
serve.the malfunction.

2. Visually inspecting the appliance for obvious defects.

3. Visually inspecting for obvious defects in the cord &
plug on the appliance.

4. Analyzing the causes of poor drying:

a. Humidity
b. Venting
c. Moisture

INFORMATION

0 1. Expluin..ng the basic operation of the electric dryer.

TASK 44: ISOLATING THE ELECTRICAL DEFECT (3) TO A PARTICULAR SEC-
TION OF THE AUTOMATIC ELECTRIC DRYER

COMMUNICATION

1. Interpreting drawings, specifications, manufacturer's
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catalogues, service manuals, schematics and handbooks.

* 2. Reading,the manufacturer's service reference charts
for possible causes of trouble.'

* 3. Interpreting meter readings to determine the
condition of the components.

MEASUREMENT

0 1. Measuring voltage at the service outlet with a voltmeter
to determine the amount of voltage for the appliance.

0 2. Measuring the current at the service outlet with an
Amp-probe to determine the amount of current available
for the appliance.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the electron theory of current flow in the ap-
pliance.

SKILLS

* 1. Connecting electrical meters in the proper manner.

* 2. Inspecting the electrical components with the appropriate
electrical meters to locate the defective section:

a. Controls
b. Ignition
c. Solenoids
d. Relays
e. Protective devices
f. Motors
g. Wiring

* 3. Inspecting the electrical devices and eliminating the pos-
sible causes until the particular defective section is
found.

0 4. Inspecting the temperature setting devices with a pyro-
meter.
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INFORMATION

0 1. Recognizing the various parts of the electric dryer.

0 2. Explaining the basic operation of the electric dryer.

* 3. Recognizing the importance of proper connection of ap-
propriate electrical meters.

* 4. Selecting the appropriate electrical meters for the jobto be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohmmeter

* 5. Applying the proper care, maintenance and storage of elec-trical meters.

* 6, Determining the correct method of inspecting, Checking .

calibrating electrical meters to known standards.

7. Applying the proper safety precautions

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* a.. Disconnecting the appliance from the power supply
before starting repair operations

Properly grounding the appliance

TASK 45: ISOLATING THE MECHANICAL DEFECT(S) TO A PARTICULAR SEC-
TION OF THE AUTOMATIC ELECTRIC DRYER

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

Reading the manufacturer's service reference charts
for possible causes of trouble.
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SKILLS

1. Inspecting the dryer for proper motor operation.

2. Inspecting the air circulation system for proper opera-
tion.

3. Inspecting the cabinet or tub of the dryer for rattles.

INFORMATION

0 1. Recognizing the various parts of the electric dryer.

0 2. Applying the proper procedure for diagnosing the
malfunctions or incorrect operation.

TASK 46: DISASSEMBLING THE AUTOMATIC ELECTRIC DRYER IN ORDER TO
MAKE THE NECESSARY REPAIR (S)

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

A 1. Removing the various types of fastening devices using
the appropriate tools.

0 2. Applying penetrating oil or other fluids for freeing
screws and fasteners.

INFORMATION

0 1. Recognizing the various parts of the electric dryer.

A 2. Selecting the proper types and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers
f. Hammers
g. Chisels
h. Punches
i. Pullers
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A 3. Applying the proper care, maintenance & storage of tools.

A 4. Recognizing the proper methods of holding wrenches.

A 5. Applying the proper methods of holding the work.

A 6. Applying methods of holding pliers for pulling, pressing
and twisting.

A 7. Recognizing the results of using pliers for removing nuts
and bolts.

4 8. Applying the proper procedures for cutting with diagonal
cutters.

A 9. Determining the proper methods of stripping wire.

A 10. Recognizing the mechanical advantage of wrenches.

4 11. Recognizing the importance of correct fit, of wrenches on
head of bolts and nuts.

* 12. Selecting the proper type of pundhes.for the job to be
done.

* 13. Selecting the proper type of hammer for the job to be
done.

* 14. Selecting the proper type of hammer when using shock pul-
lers.

* 15. Selecting the proper type of puller for the job to be done.

* 16. Selecting the proper type of chisel for the job to be done.

A 17. Recognizing the various types of fastening devices.

A 18. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 19. Recognizing the various types and uses of washers.

A 20. Applying the proper methods of installing threaded fast-
eners.

A 21. Recognizing the difference between right and left hand
threads.

* 22. Selection of the proper types and size soldering irons.

* 23. Selection of the proper types of tips for soldering irons.

* 24. Recognizing the importance of tinning the tip of the sol-
dering iron.
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* 25. Determining the correct composition of solders to use on
the appliance.

* 26. Recognizing the importance and purposes of flux when sol-
dering.

* 27. Applying the proper method of transfering heat to work.

28. Selecting the correct solder and flux.

* 29. Selecting the proper method of applying solder.

30. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

TASK 47: ISOLATING THE DEFECT(S) TO A PARTICULAR COMPONENT OF THE
ELECTRIC DRYER

COMMUNICATION

A 1. Interpreting drawings, specification, manufacturer's
'catalogues, service manuals, schematics and handbooks.

* 2. Interpreting instructions and information located on the
data plate of the unit.

Interpreting meter readings to determine the condition
or the components.

MEASUREMENT

6 1. Measuring voltage at thg service outlet with a voltmeter
to determine the amount of voltage for the appliance.

$ 2. Measuring current at the service outlet with an Amp-probe
to determine the amount of current available for the ap-
pliance.
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MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the electron theory of current.. flow in the, ap-
pliance.

SKILLS

* 1. Visually inspecting for, obvious defects in the cord and
plug or eledtrical connection on the. electric dryer.

* 2. Inspecting the electrical components with the appropriate
electrical meters to locate the defective component;

a. Timer
b. Motor
c. Solenoids
d. Relays
e. Wiring
f. Controls
g. Protective devices

Connecting electrical meters in the proper manner.

4. Inspecting mechanical components of the dryer for defects:

a. Belts and pulleys
b. Bearings
c. Door hinge, latch and spring

INFORMATION

0 1. Recognizing the various parts of the electric dryer.
A .

* 2. Recognizing the importance of proper connections
when using the appropriate electrical meters.

Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 4. Applying the proper care, maintenance and storage of elec-
trical meters.
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* 5. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

0 6. Apply the proper procedure for tracing electrical circuits.

TASK 48: REPLACING THE DEFECTIVE PART(S) OF THE AUTOMATIC ELECTRIC
DRYER

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MATHEMATICS

* 1. Computing Ohm's
resistance.

2. Calculating the
fasteners.

SCIENCE

Law to

torque

determine amperage,

required to tighten

voltage and

threaded

* 1. Explaining the electron theory of current flow in the ap-
pliance.

Explaining the characteristics of series and parallel cir-
cuits used in the appliance.

SKILLS

A 1. Disconnecting all electrical connections to the
defective parts using the appropriate tools.

A 2. Removing all mechanical fastenings to the defective parts
using the appropriate tools.

A 3. Installing the new part in the same position as the part
just removed with the appropriate tools.

A 4. Replacing all mechanical fasteners with appropriate tools.

A 5. Rewiring all electrical connections with the appropriate
tools.

A 6. Applying lubricant on linXage & levers of the appliance.
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INFORMATION

A 1. Recognizing the various parts of the electric dryer.

2. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

TASK 49: REPAIRING THE DEFECTIVE PART(S) OF THE AUTOMATIC ELECTRIC
DRYER

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MEASUREMENT

1. Measuring toleran!es & clearances with feeler gauge.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the characteristics of series and parallel cir-
cuit.

SKILLS

* 1. Eliminating the possible causes of defects until the par-
ticular defective section of the appliance is found.

2. Disconnecting all electrical connections to the defective
parts with the appropriate tools.
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A 3. Repairing broken wires, replacing loose screws, cleaning
and tightening switch contacts with the appropriate tools.

A 4. Removing all mechanical fastenings from the defective part
with the appropriate tools.

* 5. Cleaning dirty components using the appropriate cleaning
agents & solutions.

A 6. Rewiring the electrical connections with the appropriate
tools.

A 7. Replacing all mechanical fasteners with the appropriate
tools.

* 8. Applying lubricant on linkage & levers of the appliance.

0 9. Applying penetrating oil or other fluids for freeing screws
and fasteners.

INFORMATION

0 1. Recognizing the possibility of repairing the part in the
dryer.

0 2. Recognizing that repairs requiring extensive power tools
should be done in the shop.

* 3. Recognizing the proper types of solvents and cleaning agents
needed for cleaning parts.

0 4. Recognizing the various parts of the electric dryer.

0 5. Selecting the proper lubricant necessary for the moving
parts of the electric dryer.

0 6. Selecting the proper methods of repairing, replacement
and/or servicing electrical components and assemblies.

0 7. Selecting the proper methods of repairing, replacement
and/or servicing mechanical components and assemblies.

8. Applying the proper methods and procedures in repairing
drive mechanisms.

9. Applying the proper methods of repairing motor:

a. Changing rotation
b. Determining speed

10. Recognizing the types, function and method of repair and/or
replacement of timers, switches and overload devices.
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0 11. Applying the proper methods and procedures for installing
keys, springs, pins, and retaining rings.

A 12. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers
f. Hammers
g. Chisels
h. Punches
i. Pullers

13. Applying the proper care, maintenance & storage of tools.

A 14. Recognizing the proper methods of holding wrenches.

A 15. Applying the proper methods of holding the work.

A 16. Applying methods of holding pliers for pulling, pressing
and twisting.

A 17. Recognizing the results of using pliers for removing nutsand bolts.

A 18. Applying the proper procedures for cutting with diagonal
cutters.

A 19. Determining the proper methods of stripping wires.

0 20. Explaining the importance of observing recommended proce-
dures when tightening down plates, covers, and flanges.

A 21. Recognizing the various types of fastening devices.

A 22. Recognizing the various types, uses and characteristics
of threaded fasteners.

4 23. Recognizing the various types and uses of washers.

A 24. Applying the proper methods of installing threaded fasten-ers.

A 25. Recognizing the difference between right and left hand
threads.
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TASK 50: REASSEMBLING THE REPAIRED AUTOMATIC ELECTRIC DRYER

COMMUNICATION

A 1.. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

A 2. Replacing-fasteners & cover plate with the appropriate
tools.

SKILLS

1. Replacing screws and fasteners using the appropriate tools.

2. Cleaning all dirty components with recommended solvents,
brush and/or compressed air.

INFORMATION

A 1. Selecting the proper type and size of:

a. Screwdrivers f. Hammers
b. Pliers g. Chisels
c. Wrenches h. Punches
d.
e.

Cutters
Nutdrivers

i. Pullers

A 2. Applying the proper care, maintenance & storage of tools.

A 3. Recognizing the proper methods of holding wrenches.

A 4. Applying the proper' methods of holding the work.

A 5. Applying methods of holding pliers for pulling, pressing,
and twisting.

Recognizing the results of using pliers for removing nuts
and bolts.

4 7. Applying the proper procedureS for cutting with diagonal
cutters.

A 8. Determining the proper methods of stripping wire.

4 9., Recognizing the various types of fastening devices.

A 10. Recognizing the various types, uses and characteristics
of threaded fasteners.



A 11. Recognizing the various types and uses of washers.

A 12. Applying the proper methods of installing threaded fasten-ers.

A 13. Recognizing the difference between right and left handthreads.

14. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry Etc items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

TASK 51: TESTING THE OPERATION OF THE AUTOMATIC ELECTRIC DRYER

SKILLS

1. Checking all connections and mountings after making re-pair or replacement.

Testing repair by actual operation of the part.

3. Observing operation of new or repaired part for proper
function and for excessive vibration.

INFORMATION

0 1. Recognizing
up part.

0 2. Recognizing
breakage.

that incorrect wiring may blow fuse or burn

that loose or incorrect mounting may cause

0 3. Explaining the basic operation of the electric dryer.
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4. Explaining the effects of incorrect temperature on:

a. Drying time
b. Fabrics and fibers

TASK 52: MAKING ANY FINAL ADJUSTMENTS TO THE REPAIRED AUTOMATIC
ELECTRIC DRYER

SKILLS

1. AdjustinT.the machine and the components found
malfunctioning in testing the operation for optimum
performance.

TASK 53: RETESTING THE ASSEMBLED AUTOMATIC ELECTRIC DRYER

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

0 1. Operating manually the controls to start the electric
automatic dryer.

Observing the operation of the dryer through complete
cycles, noting accuracy of the timing mechanism.

INFORMATION

0 1. Explaining the basic operation of the electric dryer.

TASK 54: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECT(S),IN A
REFRIGERATOR

COMMUNICATION

* 1. Interpreting the customer's complaint to malfunction of
the refrigerator.

la

41.

4
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0 2. Writing the malfunction of the appliance on a service
ticket.

SKILLS

1. Visually inspecting the appliance for obvious defects.

INFORMATION

0 1. Explaining the basic operation of the refrigerator.

TASK 55: DISASSEMBLING THE REFRIGERATOR IN ORDER TO MAKE THE
NECESSARY REPAIR (S)

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

4 1. Removing cover plates with a screwdriver to expose
compressor.

INFORMATION

A 1. Recognizing the various parts of the refrigerator.

4 2. Selecting the proper type and size of screwdrivers.,

4 3. Recognizing the various types of fastening devices.

A 4, Recognizing the various types, uses and characteristics
of threaded fasteners.

4 5. Recognizing the various types and uses of washers.

4 6, Applying the proper methods of installing threaded fasten-ers.

4 7, Recognizing the difference between right and left hand
threads.
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8. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

TASK 56: ISOLATING THE ELECTRICAL DEFECT(S) TO A PARTICULAR SEC-
TION OF THE REFRIGERATOR

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

Interpreting instructions and information located on the
data plate of the unit.

0 3. ReadingLthe manufacturer's service reference charts
for possible causes of trouble.

* 4. Interpreting meter readings to determine the conditionof the components.

MEASUREMENT

05 1. Measuring voltage at the service outlet with a voltmeter
to determine the amount of voltage for the appliance.

0 2. Measuring current at the service outlet with an Amp-probe
to determine the amount of Current available for the ap-
pliance.

MATHEMATICS

1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

*' 1. Explaining the electron theory of current flow in the ap-
pliance.
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SKILLS

* 1. Inspecting the home electrical supply with the appropri-
ate electrical meters.

* 2. Inspecting the electrical system of the applianes with
the appropriate electrical meters:

a. Controls
b. Motor
c. Compressor
d. Wiring
e. Capacitor

* 3. Inspecting the electrical components with the appropriate
electrical meters to locate the defective section.

* 4. Connecting electrical meters in the proper manner.

INFORMATION

.0 1. Applying the proper procedure
cuits.

0 2. Applying the proper procedure
or improper operation.

for tracing electrical cir-

for diagnosing malfunctions

* 3. Recognizing the importance of proper connection of appro-
priate electrical meters.

* 4. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Contunuity tester
d. Volt-Ohm meter

* 5. Applying the proper care, maintenance, & storage of elec-
trical meters.

* 6. Determining the correct method of inspecting, checking
calibrating electrical meters to known standards.

TASK 57: ISOLATING THE MECHANICAL DEFECT(S) TO A PARTICULAR SEC-
TION OF THE REFRIGERATOR

COMMUNISATION

Al. Interpreting drawings, specifications, manufacturer's
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catalogues, service manuals, schematics and handbooks.

0 2. Reading the manufacturer's service reference charts
for possible causes of trouble.

MEASUREMENT

* 1. Measuring refrigerant in the system with a pressure gauge.

SKILLS

1. Visually inspecting the refrigerant tubing for damage or
wear (kinks, nicks, or breaks).

2. Checking the temperature inside the refrigerak:or with a
recording thermometer.

3. Inspecting the door gasket seal for tightness.

4. Inspecting the refrigerant tubing for leaks with a Hallide
leak detector.

INFORMATION

0 1. Applying the proper procedure for diagnosing
or improper operation.

2. Applying the proper methods of using Hallide
and interpreting the results.

malfunctions

leak detector

TASK 58f ISOLATING THE DEFECT (S) TO A PARTICULA7, COMPONENT IN A
REFRIGERATOR

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Interpreting instructions and information located on the
data plate of the unit.

* 3. Interpreting meter readings to determine the condition
of the components.

Interpreting gauges to determine the depth and duration
of vacuum as indicated, in specifications.
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MEASUREMENT

0 1. Measuring the vol'cage at the service outlet with a volt-meter to determine the amount of voltage for the appliance.

0 2. Measuring the current.at the service outlet with an Amp-probe to determine the amount of current available
for the appliance.

* 3. Measuring the refrigerant in the system with a pressuregauge.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

Calculating the amount of refrigerant needed in the lines.

SCIENCE

* 1. Explaining the electron theory
pliance.

Explaining the characteristics of series and parallel cir-
cuits used in the appliance.

of current flow in the ap-

SKILLS

* 1. Inspecting the refrigerant tubing for leaks with a Hallide
leak detector.

A 2. Applying the proper procedures for tracing. the
refrigerant flow.

* 3. Visually inspecting for obvious defects in the cord and
plug or electrical connection on the appliance.

* 4. Applying the proper procedures of tracing electrical cir-
cuits.

* 5. Connecting electrical meters in the proper manner.

* 6. Inspecting the electrical components with the.appropriate.
electrical meters to locate the defective component.

INFORMATION

0 1. Recognizing the va-ious parts of the refrigerator.
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Recognizing the importance of proper connections
when using the appropriate electrical meters.

* 3. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter

* 4. Applying the proper care, maintenance & storage of elec-
trical meters.

* 5. Determining the correct method of inspecting, checking
calibrating electrical meters to known standards.

TASK 59: REPLACING THE DEFECTIVE PART(S) OF THE REFRIGERATOR

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

2. Interpreting gauges to determine the depth and duration
of vacuum as indicated in specifications.

MEASUREMENT

* 1. Measuring refrigerant in system with a pressure gauge.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

Calculating the amount of refrigerant required to charge
the system.

SKILLS

0 1. Charging the refrigerator systems with the specified re-
frigerant.
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2. Applying the proper procedures for replacing the follow--ing in the appliance with the appropriate tools:

a. Capacitor
b, Drier
c. Compressor
d. Solenoid
e. Door gasket
f. Broken tubing

INFORMATION

* 1. Recognizing the different types of refrigerants used in
refrigerators.

* 2. Explaining the effects of contaminants in the system:

a. Mercury
b. Moisture
c. Non-condensable gasses
*d. Dirt

A 3. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

A 4. Applying the proper care, maintenance and storage of tools.

4 5. Recognizing the proper methods of holding wrenches.

4 6. Applying the proper methods of holding the work.

4 7. Applying methods of holding pliers for pulling, pressing
and twisting.

4 8. Recognizing the results* of using pliers for removing nutsand bolts.

4 9. Applying the proper procedures for cutting with diagonal
cutters.

4 10. Determining the proper methods of stripping wire.

A 11. Recognizing the various types of fastening devices.
A 12. Recognizing the various types, uses and characteristics

of threaded fasteners.

4 13. Recognizing the various types and uses of washers.
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A 14. Applying the proper methods of installing threaded fast-
eners.

A 15. Recognizing the difference between right and left hand
threads.

16. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e. Properly grounding the appliance

TASK 60: REPAIRING THE DEFECTIVE PARTS) OF THE REFRIGERATOR

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the characteristics of, series and parallel cir-
cuits used in the appliance.

SKILLS

1. Demonstrating the procedure of using vacuum pumps to re-
move contaminants in the system.
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INFORMATION

* 1. Explaining the effects in the system of:

a. Mercury
b. Moisture
c. Non-condensable gasses
d. Dirt

A 2. Applying the proper care, maintenance & storage of tools.
* 3. Applying the proper safety precautions when working withrefrigerants.

TASK 61: REASSEMBLING THE REPAIRED REFRIGERATOR

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer'scatalogues, service manuals, schematics and handbooks.

SKILLS

1. Removing all gauges & manifolds from 'the system.

A 2. Replacing cover plates with a screwdriver.

INFORMATION

A 1. Selecting the proper type and size of screwdrivers.
A 2. Applying the proper care, maintenance & storage of tools.
A 3. Recognizing the various types of fastening devices.
A 4. Recognizing the various types, uses and characteristicsof threaded fasteners.

A 5. Recognizing the various types and uses of washers.
A 6. Applying the proper methods of installing threaded fasten-ers.

A 7. Recognizing the difference between right and left handthreads.
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8. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles
* b. Removing jewelry & items of clothing containingmetal fasteners

* c. Avoiding work situations where moisture is present
* d. Disconnecting the appliance from the power supplybefore starting repair operations

TAST 62: TESTING THE OPERATION OF THE REFRIGERATOR

SKILLS

1. Checking all connections and mountings after making re-pairs for leaks.

2. Testing repairs by actual operation of the refrigerator.
3. Observing operation of new or repaired part for properfunction.

4. Testing temperature control for performance.

Tmrinnitamm-retAlor&Is wiunr2..L J.L/111

0 1. Explaining the basic operation of the refrigerator.

TASK 63: MAKING ANY FINAL ADJUSTMENTS TO THE REPAIRED REFRIGERATOR

SKILLS

1. Adjusting the temperature control knob to-weather condi-tions.
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TASK 64: RETESTING THE ASSEMBLED REFRIGERATOR

COMMUNICATION

1. Reading the recording from the thermometer to determine
performance.

MEASUREMENT

1. Measuring the temperature cycling intervals.

SKILLS

1. Operating the repaired refrigerator for 72 hours with a
recording thermometer attached.

INFORMATION

1. Testing in a quiet room in order to check for noise.

TASK 65: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECT (S) IN AN
ELECTRIC RANGE

COMMUNICATION

* 1. Interpreting the customer's complaint as to the malfunction
of the electric range.

0 2. Writing the malfunction of the appliance on a service
ticket.

SKILLS

Operating the appliance in order to observe the malfunction.

2. Visually inspecting the appliance for obvious defects.

* 3. Visually inspecting for obvious defects in the cord & plug
on the appliance.

INFORMATION

0 1. Explaining the basic operation of the electric range.



116

TASK 66: ISOLATING THE ELECTRICAL DEFECTS) TO A PARTICULAR SEC-
TION OF THE ELECTRIC RANGE

COMMUNICATION

1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Interpreting instructions and information located on
the data plate of the unit.

* 3. Reading the manufacturer's service reference chartsfor possible causes of trouble.

* 4. Interpreting meter readings to determine the conditionof the components.

MEASUREMENT

* 1. Measuring voltage at the service outlet with a voltmeter
to determine the amount of voltage for the appliance.

Measuring current at the service outlet with an Amp-probe
to determine the amount of current available for the ap-
pliance.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the electron theory of current flow in the ap-
pliance.

SKILLS

1. Inspecting the electrical system of the appliance for de-
fects:

a. Elements
b. Heat controls
c. Switches
d. Electrical system
e. Timing devices
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* 2. Inspecting the electrical components with the appropri-
ate electrical meters to locate the defective section.

* 3. Connecting electrical meters in the proper manner.

INFORMATION

0 1. Explaining the importance of checking for electrical
grounds.

0 2. Applying the proper procedure for tracing electrical cir-
cuits.

0 3. Applying the proper procedure for diagnosing malfunctions
or improper operation.

* 4. Recognizing the importance of proper connection of appro-
priate electrical meters.

* 5. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt -Ohm meter

* 6. Applying the proper care maintenance & storage of electti-
cal meters.

* 7. Determining the correct method of inspecting, checking,
calibrating electrical meters to known standards.

TASK 67: DISASSEMBLING THE ELECTRIC RANGE IN ORDER TO MAKE THE
NECESSARY REPAIR(S)

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

4 1. Removing the heating elements from the electric range with
the appropriate tools.

A 2. Removing to oven case and/or side panels with the appro-
priate tools.



A 3. Removing oven door with the appropriate tools.

4 4. Removing various types of fasteners in the electric
range with the appropriate tools.

4 5. Removing cover panels necessary to make repairs with a
screwdriver.

6. Disconnecting home power before attempting repairs on
the electric range.

7. Removing table top range unit from built in cabinet us-
ing the appropriate tools.

INFORMATION

4 1. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers

A 2. Applying the proper care, maintenance & storage of tools.

A 3. Recognizing the proper methods of holding wrenches.

A 4. Applying methods of holding pliers for pulling, pressing
and twisting.

A 5. Recognizing the results of using pliers for removing nuts
and bolts.

A 6. Applying the proper procedures for cutting with diagonal
'cutters.

A 7. Determthing the proper methods of stripping wire.
A 8. Recognizing the various types of fastening devices.
A

9. Recognizing the various types, uses and characteristics
of threaded fasterners.

A 10. Recognizing the various types and uses of washers.'

A 11. Applying the proper methods of Installing threaded fasten-
ers.

A
12. Recognizing the difference between right and left hand

threads.
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13. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b., Removing jewelry items of clothing containing
metal fasteners,

t.

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

* e Properly grounding the appliance

TASK 68: ISOLATING THE MACHANICAL DEFECT(S) TO A. PARTICULAR SEC-
TION OF THE ELECTRIC RANGE

COMMUNICATION

4 1. Interpreting draWings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

* 2. Reading lthe manufacturer's service reference charts
for possible causes of trouble.

SKILLS

1. Inspecting the hinges and counterbalances on doors of the
appliance.

Inspecting rotisseries and special broiling accessories
of the appliance.

INFORMATION

1. Applying the proper procedure for diagnosing malfunctions
or improper operation.

TASK 69: ISOLATING THE DEFECT(S) TO A PARTICULAR COMPONENT IN AN
ELECTRIC RANGE

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
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catalogues, service manuals; schematics and handbooks.

Redding the manufacturer's service reference
for possible causes of trouble.

Interpreting meter readings, to determine the
of the components.

charts

condition

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

*#1. Explaining the electron theory of current flow in the ap-
pliance.

SKILLS

1. Inspecting the electrical components with a continuity tester
or the appropriate electrical meter:

a. Elements
b. Heat controls
c. Switches
d. Timing devices
e. Wiring
f. Automatic controls

2 Inspecting for grounds or short circuits in the appliance.

3. Inspecting for defective oven or panel lights.

* 4. Connecting electrical meters in the proper manner.

4 5. Visually inspecting for obvious defects in the cord and
plug on the appliance.

INFORMATION

1. Selecting the proper method of obtaining various heat
ranges.
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Recognizing the types, purposes, and function of switches:

a. Rotary
Push button

c. Multi-heat
d. Micro
e. Interlock

0 3 Applying the proper procee'ure for tracing electrical cir-
cuits.

4. Recognizing the types, purposes and functions of auto-
matic controls used in electric ranges:

a. Hydraulic
b. Hi-metallic
c. Thermistors
d. Time clocks
e. Minute minders
f. Pneumatic

5. Applying the proper method of checking and adjusting tem-
peratures.

6. Recognizing the types, purposes, function and servicing
of lights used in electric ranges:

0 8.

* 9.

a. Oven lights
b. Cooking top lights-incandescent, fluorescent
c. Signal lights
d. Methods of lowering voltage for low-voltage pilot

lights

Recognizing the types of hinges and counter-balances on
doors and the:

a. Importance of lubrication on rollers and pivots
b. Effects of improper spring tension

Recognizing the various parts of the electrical range.

Recognizing the importance of proper connection of appro-
priate electrical meters.

* 10. Selectin4 the 'appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohm meter
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* 11. Applying the proper care, maintenance and storage ofelectrical meters.

* 12. Determining the correct method of inspecting, Checkingcalibrating 'electrical meters to known standards.

TASK 70: REPLACING THE DEFECTIVE PART(S) OF THE ELECTRIC RANGE

COMMUNICATION

A I. Interpreting drawings, specifications, manufacturer'scatalogues service manuals, schematics and handbooks.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage andresistance.

SCIENCE

* 1. Explaining the characteristics of series and parallelcircuits used in the appliance.

SKILLS

a 1. Applying-the proper types of lubricants where needed inthe electric range.

Replacing the gasket around the oven unit with a screw-driver.

A 3. Disconnecting all electrical connections to the defectivepart with a screwdriver.

A 4. Removing all mechanical fasteners with the appropriatetools.

A 5. Installing new part with the appropriate tools.

6. Replacing various types of lights found in electric ranges.
A 7. Rewiring all electrical connections using the appropriatetools.

6 8. Replacing oven door windows using the appropriate tools.
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INFORMATIONM19 tip:

0 1. Selecting the proper lubricant necessary for the moving
parts of-the electric range.

A 2. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
d. Cutters
e. Nutdrivers
E. Levels

A 3. Applying the proper care, maintenance & storage of tools.

A 4. Recognizing the proper methods of holding wrendhes.

A. 5. Applying the proper method for holding work.

A 6. Applying method of holding pliers for pulling, pressing
and twisting.

A 7. Recognizing the results of using pliers for removing nuts
and bolts.

A 8. Applying the proper procedures for cutting with diagonal
cutters.

A 9. Determining the proper methods of stripping wire.

A 10. Recognizing the various types of fastening devices.

A 11. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 12. Recognizing the various types and uses of washers.

A 13. Applying the proper methods of in3talling threaded fasten-
ers.

4. Recognizing the difference between right and left hand
threads.

15. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

c Amoiding work situations where moisture is present

do Disconnecting the appliance from the power supply .
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before starting repair operations

* e. Properly grounding the appliance

TASK 71: REPAIRING THE DEFECTIVE PART(S) OF THE ELECTRIC RANGE

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the characteristics .of series & parallel cir-
cuits in the appliance.

SKILLS

A 1. Repairing hinges and counter-balances on doors:

a. Adjustments to frame of door
b. Adjustments to hinge of door

0 2. Rewiring the oven unit with the appropriate tools.

A 3. Repairing broken wires with solderless connection and
crimping tool.

A 4. Cleaning the tightening switch contacts with abrasive
cloth and a screwdriver.

4 5. Rewiring all electrical connections with the appropriate
tools.

4 6. Removing mechanical fasteners with the appropriate tools.

7. Removing defective part with the appropriate tools.

8. Installing and mounting the repaired part with the appro-
priate tools.

9. Applying lubricant on linkage and levers of the appliance.
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a. Screwdrivers d. Cutters
b. Pliers Nutdrivers
C. Wrenches

A 2. Applying the proper care, maintenance & storage of tools.

4 3, Recognizing the proper methods of holding wrenches.

.A 4. Applying the proper methods of holding the work.

A 5s Applying methods of holding pliers for ,pulling, pressing
and twisting.

A 6. Recognizing he results of using pliers for removing' nuts
and bolts.

A 7. Applying the proper procedures for cutting with diagonal
cutters.

A 8. Determining the proper methods of stripping wire.

A 9. Recognizing the various types of fastening devices.

A 10. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 11. Recognizing the various types and uses of washers.

A 12. Applying the proper methods of installing threaded fasten-
ers.

4 13. Recognizing the difference between right and left hand
threads.

0 14.

15.

Recognizing the various parts of the electric range.

Recognizing the importance and method of proper connection
of elements.

16. Applying the proper method of checking and adjusting temp-
eratures.

0 17. Selecting the proper lubricant necessary for the moving
parts of the electric range.

18. Recognizing the importance of correct. temperatures.
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TASK 72: REASSEMBLING THE 'REPAIRED ELECTRIC RANGE

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, sdhematics and handbooks.

SKILLS

0 1. Cleaning all dirty components with a small brush.

A 2. Replacing all components and fasteners with the appropri-
ate tools.

A 3. Replacing all cover plates with the appropriate tools.

0 4. Cleaning terminals for good contact with dbrasive cloth.

INFORMATION

A 1. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches_
d. Cutters
e. Nutdrivers
f. Levels

A 2. Applying the proper care, maintenance & storage of tools.

A 3. Recognizing the proper methods of bolding wrenches.

A 4. Applying the proper methods of holding the work.

A 5. Applying methods oE holding pliers for pulling, pressing
and twisting.

4 6. Recognizing the results of using pliers for removing nuts
and bolts.

A 7. Applying the, proper procedures for cutting with diagonal
cutters.

A 8. Determining the prope: methods of stripping wire.

A 9. Recognizing the various types of fastening devices.

A 10. Recognizing the various types uses and characteristics
eof threaded fasteners.
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4 12. Applying the proper methods of installing threaded fasten-
ers.

1 13. Recognizing the difference between right and left band
threads.

14. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is present

* d. Disconnecting the appliance from the power supply
before starting repair operations

Properly grounding the appliance

TASK. 73: TESTING THE OPERATION OF THE ELECTRIC RANGE

SKILLS

1. Checking all connections and mountings
pair or repaacement.

Observing operation of new or repaired
function.

after making re-

part for proper

0 3., Testing a selected temperature range with a pyrometer.

INFORMATION

1. ReCognizing the importance of proper connections of heat-
ing elementi.

TASK 74: MAKING ANY FINAL ADJUSTMENTS. TO THE REPAIRED ELECTRIC
RANGE

KILL

Acijusting the appliance and components for optimum per
formance.
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A 2. Adjusting oven doors for proper closure with the appro-
priate tools:

INFORMATION

1. Explaining the results of improper rack adjustments:

a. In baking
b. In broiling

TASK 75: RETESTING THE ASSEMBLED ELECTRIC RANGE

SKILLS

1. Operating the controls to the varibus units of the
electric range manually,

0 2. Explaining the basic operation of the electric range.
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TASK 1: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECTIVE STAGE
OF THE RADIO

COMMUNICATION

A 1. Interpreting drawings, specifications: manufacturer's
catalogues, service manuals, schematics and handbooks:

a. Installation procedures and techniques
b. Service procedures
c. Type, function and rating of defective part
d. Electrical supplies
e. Repair and replacement of components
f. Special service tools
g. Electrical codes

Reading block diagram to follow stages in the radio.

Locating the different stages of the radio from the sche-
matic diag 4m.

SCIENCE

1. Explaining the characteristics and function of radio waves.

SKILLS

1. Recognizing obvious broken parts and leads of the
radio components.

0 2. Listening to the performance of the radio to locate defects.

A 3. Visually inspecting for obvious defects in the cord and
plug of the radio.

INFORMATION

0 1. Explaining the function of each stage of a radio..

2. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

b. Removing jewelry & items of clothing containing
metal fasteners.

* C. Avoiding work situations Where moisture is preseat.

* d. Properly grounding the radio
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TASK 2: CHECKING THE TUBES IN THE SUSPECTED DEFECTIVE STAGE OF
THE RADIO

COMMUNICATION

A 1. Interpreting drawings, specifications, manufacturer's
cataloges, service manuals, schematics and 'handbooks.

0 2. Reading tube chart and tube manual to determine the type
& rating of the tube.

0 3. Interpreting meter readings of tube tester to determine
tube condition.

MEASUREMENT

1. Comparing measured tube valves with specification.

SCIENCE

* 1. Explaining the electron theory of current flow in the
radio.

SKILLS

0 1. Operating a tube tester to determine condition of tubes.

0 2. Straightening tube pins with a pin straightener to facil-
itate testing.

0 3. Removing tubes from a radio chassis by hand or with a
tube puller.

0 4. Testing for gassey tubes with a tube tester.

0 5. Testing for shorts or open filaments with the tube tester.

INFORMATION

0 1. Recognizing the different types of tubes by dbservation.

0 2. Recognizing the different types of tube sockets by
observation.

0,3 Recognizing the different types of tube testers.
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TASK 3: REMOVING THE CHASSIS FROM THE CABINET FOR EASE OF SER-
VICING

COMMUNICATION

4.

0 1. Reading the manufacturer's schematic to find the
disconnect point of the built-in antenna.

SKILLS

* 1. Disconnecting the line cord from the wall. receptacle.

0 2. Removing knobs from front of cabinet.

* 3. Unsoldering antenna leads from built-in antenna With sol-
dering gun.

A 4. Removing the fasteners holding the chassis to the cabinet
using the appropriate tools.

INFORMATION

* 1. Arranging parts in an orderly procedure to prevent loss
or damage.

A Selecting the proper type and size of screwdrivers for
the job to be done:

a. Regular
b. Ratchet
c. Offset
d. Spiral
e. Insulated
f, Wedge, clip (screw holding)

A 3. Selecting the proper type of screwdriver tips:

a. Standard slot
b. Cross (Phillips)
c, Square (Robertson)
d. Socket
e. Others

A 4. Selecting the proper types of wrendhes for the job to be
done:,

a. Open end
b. Box end
c. Socket
411. Adjustable
e. Spanner (hook, face, special)
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A

A 5. Selecting the proper types and sizes of attachments
for the socket wrenches:

a. Ratchets
b. Extensions

A 6. Recognizing the proper methods of holding wenches.

A 7. Selecting the proper type, size and characteristics of
pliers for the work to be done:

A

a. Slip joint
b. Combination
c. Long, round, and needle nose
d. Crimping
e. Vise grip

B. Applying the,proper methods of holding the work.

4 9. Applying methods of holding pliers for pulling, pressing
and twisting.

10. Recognizing the results of using pliers for removing nuts
and bolts.

A 11. Selecting the proper types and sizes of cutters for the
job to be done:

a. Side, end and diagonal
b. Wire stripper
c. Knives

A 12. Applying the proper procedures for cutting with diagonal
cutters.

A 13. Determining the proper methods of stripping wira.

A 14. Selecting the proper size & type of nutdriver for the job.

A 15. Applying the proper care, maintenance and storage of tools.

m 16. Recognizing the various types of fastening devices:

a.Threaded fasteners.
b. Keys, rivets and springs
c. Cotter pins and shear pins
d. Retaining rings .

A 17. Recognizing the various types, uses and characteristics
of threaded fasteners:

ad, Bolts and nuts
b. Cap screws
C. Iftchine screws-
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d. Set screw
e. Sheet metal and self-tapping screws
f. Stud bolts

A 18. :Recognizing the various types and uses of washers:

a. Flat
b. Lock

A 19. Applying the proper methods of installing threaded fast-eners.

a 20. Recognizing the difference between right and left handthreads.

21. Selecting the proper type & size of soldering iron orsoldering gun.

* 22. Selecting the proper types of tips for soldering irons orsoldering gun.

23. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containingmetal fasteners

* c. Avoiding work situations where moisture is present.

*' d. tdsconnecting the appliance from the power supply
before starting repair operations

6. Discharging the capacitors of the appliance

* f. Properly grounding the (ppliance

TASK 4: ISOLATING THE DEFECTIVE COMPONENTS IN A PARTICULAR STAGEOF THE RADIO
.

COMMUNICATION

* 1. Reading the manufacturer's service reference chartsfor possible causes of trouble.

0 2. Reading the manufacturer's schematic to locate the components.
* 3. Interpreting meter readings to determine the condition

of the coMponents,
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MEASUREMENT

* 1. Measuring resistance, voltage, and current flow in the
different stages of the radio using the appropriate
electrical meters.

MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage and
resistance.

SCIENCE

* 1. Explaining the characteristics of series & parallel
circuits used in the radio.

* 2. Explaining the electron theory of current flow in the
radio.

SKULLS

1. Injecting a signal in the proper sequence to isolate
the defective stage.with a signal generator.

2. Connecting electrical meters in the proper manner.

3. Checking 'tbe resistance in a particular stage of a
radio with a Vc lt-Obin meter.

* 4. Inspecting the electrical components with the appropri-
ate electrical meters to eliminate the possible cause
of trouble until the defective component is found.

ZRZW21M
0 1. Recognizing the various parts of the radio.

0 2. Recognizing the color code of resistors.

0 3. Explaining the function of each stage of the radio.

* 4. Recognizing the importance of proper connections
wben using the appropriate electrical meters.

* 5. Selecting the Appropriate electrical meters for the jobto be done:

a. Voltmeter c. Continuity teeterb. Amp-meter or profAm-e d. Volts-Ohm, meter
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* 6. Applying the proper .N.tre, maintenance and storage of
electrical meters.

* 7. Determining the correct method of inspecting, Check-ing, calibrating electrical meters to known 'standards.

8. Applying the proper safety precautions:

* a. Wearing safety Shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is pre-sent

* d. Disconnecting the radio from the power supply
before starting repair operations

e. Discharging the capacitors of the radio

* f. Properly grounding the radio

TASK 5: REPLACING THE DEFECTIVE COMPONENTS IN A PARTICULARSTAGE OF THE RADIO

0 1 Reading the manufacturer's schematic to determine
values and location of the components.

AIMMLNISCRE

* 1. Measuring the replacement components to determine
correct values with the appropriate meters.

JCIENCE

1. Recognizing the corrosive effects of acid on copper.

1. Riveting tube sockets in place with a hand riveter.

A 2. Removing the defective components from the Chassis with
a eoldeming gun appropriate toots.
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* 3. Connecting electrical meters in the proper manner.

A 4. Replacing new components in the circuit with a sold-
ering gun & appropriate tools.

* 5. Replacing the defective cord and/or plug.

INFORMATIO

1. Exercising care to prevent damage of components with
heat when soldering.

* 2. Practicing safe working procedures when soldering.

A 3. Recognizing the importance of using only resin core
solder on electrical connections.

A 4. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers

A 5. Applying the proper care, maintenance & storage of tools.

A 6. Applying the proper methods of holding the work.

A 7. Applying methods of holding pliers for pulling, press-
ing and twisting.

A 8. Recognizing the results of using pliers for removing
nuts and bolts.

A 9. Appl ying the proper procedures for cutting with diago-
nal cutters.

4 10. Determining the prJper methods of stripping wire.

* 11. Recognizing the importance of proper connection of ap-
propriate electrical meters.

* 12. Selecting the appropriate electrical meters for the
job to be done:

a. Voltmeter
b. Amp-meter or Amp -probe
c. Continuity Tester
d. Volt-Ohm meter

Or

* 13. Applying the proper care, maintenance and storage of
electrical meters.

* 14. Determining the correct method of inspecting, checking,
calibrating electrical .meters to known standards.
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TASK 6: REPLACING THE CHASSIS XN THE CABINET AFTER A FINAL
INSPECTION OF THE RAMC

COMMUNICATION

0 1. Reading the manufacturer's schematic to find the
connecting point of the built-in antenna.

SKILLti

* 1. Soldering built-in antenna leads in place with a sol-
dering gun.

A 2. Replacing all mechanical fasteners using the appropri-
ate tools.

INFORMATION

Al.
4

Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Cutters
d. Nutdrivers

A 2. Applying the proper care: maintenance & storage of
tools.

A 3. Applying the proper methods of holding the work.

4 4. Applying methods of holding pliers for pulling, press-
ing and twisting.

5. Recognizing the results of using' pliers for removing
nuts and bolts.

6. Applying the proper procedures for cutting with diago-
nal cutters.

A 7. Determining the proper methods of stripping wire.

A

a

A

8. Recognizing the various types of fastening devices.

9. Recognizing the various types, uses and Characteristics
of threaded fasteners.

A 10. Recognizing the various types and uses of washers.

A 11. Applying the proper methods of installing threaded
fasteners.
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A 12. Recognizing the difference between right and left
band threads.

* 13. Selecting the proper types and sizes of soldering
irons and soldering guns.

* 14. Selecting the proper types of tips for soldering
irons and soldering guns.

* 15. Recognizing the importance of tinning the tip of the.
soldering iron or soldering gun.

* 16. Determining the correct composition of solders to use
on the radio.

* 17. Recognizing the importance and purpose of flux when
soldering.

* 18. Applying the proper method of transferring heat

* 19. Selecting the correct solder and flux.

* 20. Selecting the proper method of applying solder.

* 21. Practicing safe.woeking procedures when soldering.

0 22. Recognizing. the importance of using only resin core
solder on electrical connections.

to work.

TASK 7: MAKING FINAL OPERATIONAL CHECKS AND ADJUSTMENTS TO THE
RADIO

SKILLS

1. Plugging the radio into service outlet.

2. Tuning the radio to a local station.

3. Listening to tbe radio set on a selected frequency to
determine performance.

4. Checking for loose connections on the radio.

5. Adjusting trimmer condensors to peak output position
with a screwdriver.

INFORMATION

1. Recognizing correct operation of the radio from the audio
signals
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2. Selecting the proper type and size of screwdrivers.

A 3. Applying the proper care, maintenance & storage oftools.

TASK 8: OBSERVING THE SYMPTOMS TO DETERMINE THE DEFECTIVESTAGE OF THE TELEVISION. SET

COMMUNICATION

4 1. Interpreting drawings, specifications, manufacturer'scatalogues, service manuals, schematics and handbooks.

SKILLS

1. Recognizing the audio signal characteristics to local-ize defect.

2. Recognizing video signal dhaimcteristics to localize(Wect.

Determining by visual inspection the defective stageof a television.

* 4. Visually inspecting for obvious defects in the cordand plug of the television.

INFORMATION

0 1. Explaining the characteristics and function of eachstage of the television.

TASK 9: CAECKING THE TUBES IN THE SUSPECTED STAGE

CO24MUNICATION

A 1 Interpreting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

0 2 Reading tube chart and tube manual to determine the
type & resting of the tube.

0 3.. Interpreting,meter readings of tubs: to deter-
mine tubs condition:.
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SCIENCE

* 1. Explaining the electron theory
television. .

SKILLS

current flow- in the

0 1. Operating a tube tester to'' determine condition of tubes.

0 2. Straightening tube pins with pin straightener to fa-
cilitate testing.

0 3. Removing tubes from a. television set with tube puller
or lifter.

0 4 Testing for shorts .or open filaments, with a. tube test-
er.

0 5. Testing for gassy tubes with a tube tester.

INFORMATION

0 1. Recognizing the different types of tubes by observation.
*Si e

0 2. Recognizing tbe different types of tube sockets by
observation.

0 3. Recognizing the different types of tube testers.

TASK 10:. REMOVING THE CHASSIS FROM THE CABINET' FOR EASE OF
SERVICING

SKILLS

1. Renioving back cover screws with screwdriver.

a 2. Removing chassis mounting bolts with appropriate tools.

0 3. Removing the knobs from the front of the set.

4. Discharging the static charge from= the picture tube and
high voltage tubeswith a screwdriver.

INFORMATION

* 1 'Arranging parts in. an orderly procedure to prevent loss
or damage

4
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Selecting the proper type and size of:

a. Screwdrivers
b. Nutdrivers

A 3. Applying the proper care, maintenance & storage of
tools.

A 4. Recognizing the various types of fastening devices.

a 5. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 6. Recognizing the various types and uses of washers.

A 7. Applying the proper methods of removing threaded fast-eners.

A S. Recognizing the difference between right and left handthreads.

9. Applying the proper safety precautions:

* a. Wearing safety shoes with non-conducting soles

* b. Removing jewelry & items of clothing containing
metal fasteners

* c. Avoiding work situations where moisture is pre-
sent

* d. Disconnecting the television from the power supply
kefore starting repair operations

e. Discharging the capacitors of the television.

* f. Properly. grounding the television.

TASK 11: ISOLATING THE DEFECTIVE COMPONENTS IN A PARTICULAR
STAGE OF THE TELEVISION SET

COMMUNICATION

* 1. Reading manufacturer's service reference charts for,
possible cause of trouble.

0 2. Reading the-manufacturer's schematic to Iodate components.

Interpreting meter-readings to determine conditiOns of
the components.
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MATHEMATICS

* 1. Computing Ohm's Law to determine amperage, voltage &
resistance.

SCIENCE

* 1. Explaining the electron theory of current flow in the
television.

SKILLS

1. Checking the wave forms with an oscilloscope.

* 2. Connecting electrical meters in the proper manner.

3. Inspecting the electrical components with the appro-
priate electrical meters to eliminate the possible
cause of trouble until the defective component is
found.

INFORMATION

0 1. Practicing safety precautions when working with live
circuits.

2. Identifying the difficult components and their desig-
nated values.

0 3. Recognizing the importance of discharging capicators
and picture tube prior to using a VON in the circuit.

0 4. Explaining the function of each stage of the TV.

* 5. Recognizing the importance of proper connections
when using the appropriate electrical meters.

* 6. Selecting the appropriate electrical meters for the job
to be done:

a. Voltmeter
b. Amp-meter or Amp-probe
c. Continuity tester
d. Volt-Ohmmeter

* 7. Applying the proper care, maintenance and storage of
electrical meters.

* 8. Determining the correct mettpd of inspecting, checking,
calibrating electrical meters to known standards.
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0 9. Recognizing the color code of resistors.

TASK 12: REPLACING THE DEFECTIVE COMPONENTS IN A PARTICULARSTAGE OF THE TELEVISION SET

COMMUNICATION

0 .1 .'Reading a schematic to determine values and locationof components.

SKILLS

A 1. Removing the defective components from the chasis witha soldering gun & appropriate tools.

A 2. Replacing new components in the circuit with a solder--ing gun & appropriate tools.

Replacing the defective cord and/or plug.

,INFORMATION

0 1. Recognizing the color code of resistors.

6 2. Selecting the proper type and size of:

'4. Screwdrivers
b. Pliers
c. Cutters
d. Nutdrivers

A 3. Applying the proper care, maintenance & storage of tools.
a 4. Applying the proper methods of holding the work.
6 5. Applying methods of holding pliers for pulling., pressing,and twisting.

A 6. Recognizing the results of using pliers for removing nutsand bolts.

A 7. Selecting the proper types and sizes of cutters for thejob to be done.

A 8. Applying the proper procedures for cutting with diagonaldi4ttecs.
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A 9. Determining

A 10. Recognizing

A 11. Recognizing
of threaded

the proper methods of stripping wire.

the various types of fastening devices.

the various types, uses and characteristics
fasteners,

A 12. Recognizing the various types and uses of washers.

A 13. Applying the proper methods of installing threaded fast-eners.

A 14. Recognizing the difference between right and left handthreads.

* 15. Selecting the proper types and size soldering irons orsoldering gun.

* 16., Selecting the proper types of tips for soldering ironsor soldering guns.

* 17. Recognizing the importance of tinning the tip of the
soldering iron or soldering gun.

* 18. Determining the correct composition of solders to useon the television,

* 19. Recognizing the importance and purposes of flux wben
soldering.

* 20. Applying the proper method of transfering beat to work.

* 21. Selecting the correct solder and flux.

* 22 Selecting the proper method of applying solder.

TASK 13: REPLACING THE CHASSIS IN THE CABINET AFTER A FINAL IN-SPECTION OF THE TELEVISION SET

COMMUNICATION

0 1. Reading the manufacturer's schematic to determine theconnection points for mounting screws and bOlts.

SKILLS,

A 1. Replacing the chassis in ,the cabinet using the appropri-
ate tools.
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* 2. Soldering antenrwleads in place with a soldering gun.

INFORMATION

0 1. Observing safe working procedures when installing a
chassis.

4 2. Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. wrenches
d. Cutters
e. Nutdrivers
f. Hammers
g. Chisels
h. Punches
i. Pullers

, j Levels

4 3. Applying the proper care, maintenance & storage of tools.

4 4. Recognizing the proper methods of holding wrenches.

A 5. Selecting the proper type, size and characteristics of
pliers for the work to be, done.

A 6. Applying the proper methods tiy holding the work.

A 7. Applying methods of holding pliers for pulling, pressing
and twisting.

A 8. Recognizing the results of using pliers for removing
nuts and bolts.

4 9. Applying the proper procedures for cutting with diago-
nal cutters.

A 10. Determining the proper methods of stripping wire.

A 11. Recognizing the various types of fastening devices.

A 12. Recognizing the various types, uses and characteristics
of threaded fasteners.

A 13. Recognizing the various types and uses of washers.

A 14. Applying the proper'methodg of installing threaded fast-
eners.

A 15. Recognizing the difference between right and left hand
threads.
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* 16. Selecting the proper typal and size soldering irons or
soldering gun.

* 17. Selecting the proper types of tips for soldering irons
or soldering gun.

* 18. Recognizing the importance of tinning the tip of the
soldering iron or soldering gun.

* 19. Determining the correct composition of solders to use
on the television-.

* 20. Recognizing the importance and purposes of flux when
soldering.

* 21. Applying the proper method of transfering heat to work.

* 22. Selecting the correct solder and flux.

* 23. Selecting the proper method of applying solder.

TASK 14: MAKING FINAL OPERATIONAL CHECKS MID ADJUSTMENTS TO THE
TELEVISION SET

221CIMITI°1

A 1. Interpviting drawings, specifications, manufacturer's
catalogues, service manuals, schematics and handbooks.

SKILLS

* 1. Plugging the television into the service outlet.

2. Tuning the television to a local channel.
3. Adjusting the horizontal and vertical synchronization

to eliminate black edges, and to center the picture.

t
NFORMATION

1. Recognizing correct operation of the televilion from
audio and vldeo performance.



147

TASK 15: INSTALLING AN OUTDOOR TELEVISION ANTENNA AND TRANS-
MISSION LINE

COMMUNICATION

A 1. Interpreting the manufacturer's instruction for
assembling the antenna.

MATIMIAMg/

1. Determining the'resonant length of an antenna.

SKILLS

1. Installing the antenna near a line of sight broadside
to the transmitter using the appropriate tools.

Rotating the antenna to the position that results in
the best picture.

3.. Mounting the lightning arrestor to provide a high-re-
sistance discharge path for static charge with the ap-
propriate tools.

4. Grounding the mast to prevent accumulation of
static charge with the appropriate tools.

INFORKATION

1. Utilizing 300-Ohm twinlead ribbon line wherever possi-
ble for connecting the antenna to the receiver.

Recognizing that transmission lines should be as short
as possible between the antenna and the receiver.

A 3., Selecting the proper type and size of:

a. Screwdrivers
b. Pliers
c. Wrenches
,d, Cutters
e. Nutdrivers

A 4. Applying the proper care, maintenance & storage of tools.

A 5. Recognizing the proper methods of holding wrenches.

A 6. Applying the proper metbodd. of bolding the work.
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A 7, Applying methods of holding pliers for pulling, press-
ing.and twisting.

A 8. Recognizing the results of using pliers for removing
nuts and bolts.

Applying,theproper procedures-for cutting with diago-
nal cutters.

A 10. Determining the proper methods of stripping wire,

A:11. Recognizing the various types of fastening devices.

4 12. Recognizing the various types,' uses and characteristics
of threaded. fasteners.

A 13. Recognizipg the various types and uses of washers.

-a 14.'Applying the proper methods'of installing threaded fast-
eners. .

A 9.

A 15. Recognizing the difference between right and left hand
threads.



INSTRUCTIONAL SEQUENCE EXAMPLE

ELECTRO-MECHANICAL INSTALLATION AND REPAIR

This section of the report provides .a

suggested instructional sequence that may
be utilized by the teacher in developing a
lesson for each of the tasks listed in the
task analysis section of the report. The
task is shown at the top of the page with
the headings for the areas of human require-
ment listed below the task. Under each head-
ing the behavioral statements have been ar-
ranged in a suggested instructional sequence.
The arrangement provides the teacher with an
instructional pattern that can be used to de-
velop lesson plans, materials of instruction,
and visual aids.
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Needing osnufect-
urerls service re-
ference chart for
possible cause of
trouble.

ISO ATINO TesimacT TO A PARTICULAR SECTION or THE HEATING mum= APPLIANCE
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Mamas MbUce Anfaxmatilan MU,

Interpreting draw -
ings, specifica-
tions, manufactur-
ergs catalogues,
service osmosis,
schematics and
handbooks

Visually inspect-..

I

Explaining the ing for obvious
basic operation electrical defectsof the appliance. in the appliance.

Selecting the ap-
propriate electri-
cal peters for the
job to be done:
(a) Voltmeter
(b) Amp-meter or

Amp-probe
(c) Continuity

tester
(d) Volt-Obm meter'

Applying the pro-
per safety precau-
tions:
(a)Nearing safety

shoes with non-
conducting poles.

(b)Removing jewelry
& Wiwi of cloth-
ing containing
metal 'Fasteners.Explaining the sled-

(c)Avoidimg workCron aeon of curd. situations shorerent'flow is the moisture is pre-
applisses. sent.

talfgaconhactirg
the appliance
fro* the power
supply before
starting.re-
pair operations.

(4) ftoperly
the

ground-
ing
woe.

ceepsetiteasorIme
mnagsrestwormltalle.

111.1
Doarailning the
correct method of
inspecting, dhecle.
W. calibrating
eisctricel: watersto to statism...

Applying the pro-
per care, astute-
mum and stowage
of tools.

Connecting electri-
cal Esters in the
proper wanner.

Inspecting the
electrical com-
ponents with the
appropriate elec-
trical meters to
locate the defect-
ive section.

Determining vol-
tage and resist-
ance in the ap-
pliance with a
volt -Ohm meter.

4W
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COMMON AREAS OP HUMAN REQUIREMENT

ELECTRO-MECHANICAL INSTALLATION AND REPAIR

An inventory of skills and knowledges
WAS compiled for each of the occupations in
the electro-mechanical installation and re-
pair cluster. An analysis of these skills
and knowledges was made to determine their
frequency of appearance for each of the
occupations in the cluster. The frequency
of appearance is shown with respect to the
following categories:

1. Common to all occupations.

,2. Common to'several occupations.
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AREAS OF HUMAN. REQUIREMENT COMMON TO ALL OCCUPATIONS IN THE
ELECTRO-MECHANICAL INSTALLATION AND REPAIR CLUSTER

Z0
H
M M Z

E
m
Z mH M

0
PI H
I.! E4

4 6 0 EgAJLEASUMAN REQUIREMENT M
El e44 H 41

A H E4 0

1 tai
H H

M aW
0 a 81HH rsi I

M Zg 0 0 HM M

COMMUNICATION-

1 Interpreting drawings, specifi-
cations, manufacturer's catalogues,
.service manuals, schematics and hand-
books. .

MILLIE

1. Removing and replacing fasteners
and component parts with the ap-
propriate tools

INFORMATION

1. Selecting the proper type.and
Simi of

6 13 44 6

15. 33 47 11

a. Screwdrivets. . 8 11 23 3
b. Pliers . :-. 4 J1 19 3
co. WtenChes . . . 2 11 19 3
do Cutters: . . . . 5 11 19 3
e. Nutdrivers, . . , . 7 11 19 3

2. Recognizing the proper methods of
holding wrenches . .

3. Applying proper methods of holding
work ,

4. Applying methods of holding pliers
for paling, pressing and twisting

11 19 3

11 19

11 19
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AREAS OF HUMAN REQUIREMENT

Recognizing the results of using
pliers for removing nuts and bolts. 5

6. Applying the proper procedures for
cutting with diagonal cutters . 5

7. Determining the proper methods of
stripping wire . . . 5

8. Recognizing the various types of
fastening devices . a a a 6

9. Recognizing the various types, uses
and characteristics of threaded fasten-
ors . . 6

10. Recognizing the various types and
uses of washers . 6

11. Applying the proper methods of in-
stalling threaded fasteners . . 6

12. Recognizing .the difference between
right and left hand threads . . a 6

13. Applying the proper care, mainte-
nance and storage of tools 8

11 19

11 19 3

11 19 3

11 21 3

11 21 3

11 21 3

11 21

11 21 3

11 19
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AREAS. OF HUMM REQUIREMENT COMMON TO SEVERAL, OCCUPATIONS IN THE
ELECTRO-MECHANICAL INSTALLATION AND REPAIR CLUSTER

COMMUNICATION

AREAS OF HUMAN REQUIREMENT

1. Reading he manufacturer's service
reference chart; for possible cause
of defects. . .. . . 2 1 8 0
/

2.einterpreting the customer complaint
concerning the malfunction of the
typewriter. . . . . . 0 1 6

3. Interpreting instructions from ser-
vice manual for check points, . . . 0 3 1 0

4. Interpreting meter readings to deter-
mine conditions of the components . . 2 1 11 0

5. Interpreting instructions and infor-
mation located on the data plate of
the unit . . . 0 0 9 3

6. Interpreting gauges to determine the
depth and duration of vacuum as indi-
cated in specifications 0 0 2

1. Measuring tolerances and clearances
with feeler gauges . 0 1 3 0

2. Measuring with a steel tape

3. Measuring refrigerant in the system
with a pressure -gange

1
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AREAS OP HUMAN RE UIREMENT

MATH TICS

1. Computing Ohm's Law to determine
amperage, voltage and resistance.

SCIENCE

1. Explaining the electron theory of
current flow

2. Explaining the characteristics of
series and parallel circuits .

0
VI VI

E
0 0
Z 1-4
H E-1

H
El 0A H H

0 .4
H

U A4
H

2

4

0

0

0

23

18

10

0

szuz.
1. Blowing loose dirt from appliance

and business machines with compressed
air .

2* inspecting the electrical components
with the appropriate electrical meters.

.Connecting electrical meters in the
proper manner .

4. Replacing a defective cord and/or
plug . . .

5. Visually inspecting for obvious de-
.

fects in the cord and plug. . 2

6. Making and removing soldered connect-
ions with a soldering iron or solder-
ing gun .. . . ,

7. Connecting and disconnecting a line
cord to the power supply , . .

0

4 1 20

1 15 0

2 0 3 0

2

8. Lubricating parts according to speci-
fications indicated in service manuals.

0

0
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AREAS OF HUMAN REQUIREMENT

9. Applying the proper procedures when
using Halide leak detectors. .

10. Inspecting the refrigerant tubing for
leaks with a Hallide leak detector .

11. Eliminating the possible cause of the
defect until.the particular component
is found . ..

INFORMATION

1. Selecting the proper types and sizes
of attachments for socket wrenches .

2. Applying the proper safety precautions:

a. Wearing safety shoes with
non-conducting soles.

b. Removing jewelry & items of
clothing containing metal
fasteners

c. Avoiding work situations
Where moisture is present

d. Disconnecting the appliance
from the power supply before
starting repair operations.

e. Properly grounding the ap-
pliance

f. Wearing protective clothing
when working with cleaning
agents & solvents.

g. Aloplying proper ventilating
procedures when working with
cleaning agents & solvents.

3. Recognizing the importance of proper
connection of appropriate electrical
meters

.154
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ul

Hw H rti H
Wa

6
81-1H E., 0

2
H

ai

1

T41$

0 z

co

0 1 1

0 0 2

0 2

0 0 9

4 0 25

4 0 25

4 0 '25

4 0 25

0 25

3 0 3

3 0 3

3 1 19

0

1

3

3

0

0

0

0
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AREAS REQUIREMENT

4. Selecting the appropriate electrical
meters for the job to be done:

0
H

0

.a. Voltmeter. . . .

b. Amp-meter or Amp -probe .. .

c. Continuity tester
d. Volt-Ohm meter . .

5. Applying the proper care, maintenance
and storage of electrical meters . .

.

.

3
3
3
3

3

1
1
1
1

1

19
19
19
19

19

6. Determining the correct method of in-
specting, checking, calibrating elec-
trical meters to known standards . . 3 1 19

7. Recognizing the different types of re-
frigerants. 0 0 1

8. Practicing safety procedures when hand-
ling refrigerants . . 0 0 2

9. Explaining the effects of contaminants
in the refrigeration system . . 0 0 1

10: Selecting the proper types of cleaning
solutions . . 0 3

11. Practicing proper safety procedures
When so:a4ring 2 0 0

12. Selection of the proper types and
size soldering irons . 0 3

13. Selection'of the proper-types of tips
for soldering irons . 5 0 3

14. Recognizing the'importance of tinning
the tip of the soldering iron 4 0. 3

0
0
0
0

0

0

1

2

1

1

0

0
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15. Determining the correct composition
of solders to utr/on the appliance.

.//16. Recognizing importance and pur-
poses of flux when soldering. . .

17. Applyi 4 the proper method of trans-
ferirg heat to work. . .

18. Selecting the correct solder and
flux. .

19. Selecting the proper method of ap-
plying solder, . . ....

20. Arranging parts in an orderly pro-
cedure to prevent loss or damage
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. . 4 0

. 4

. 4 0

. 4. 0 3

. 4 0 3

. . 2 1

0

0



COURSE OUTLINE

ELECTRO-MECHANICAL INSTALLATION AND REPAIR

This section of the report includes the
course outline for the electro-mechanical in-
stallation and repair cluster. The course
outline is divided into a first and second
leyel program.. Units of instruction have been
developed that provide the manipulative and
verbal learnings required for job entry into
each of the occupations found in the cluster.
A list of suggested learning activities has
been provided for each unit as well as a.list
of instructional materials for each occupation-
al area.
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COURSE DESCRIPTION: The course outline for the occupational cluster

of electro- mechanical installation and repair is designed to be used

in a cluster concept program in vocational education at the secon-

dary school-level. The program is aimed at the 'development of

skills and understandings related to a group of occupations within

the electro-mechanical installation and repair 'luster. It is not

an in-depth development into any one occupation, but aims at pre-

,paring students to enter a range of occupations within the electro-

mechanical instillation and repair. cluster.

NEED FOR THE CO_: The course is designed to meet the needs of

students pursuing a general curriculum in the secondary school sys-

tem by proViding job entry skills in a number of related occupations.

It is also designed to meet the student's need for self appraisal of

interests and potentialities in a number of occupations:

Specific needs include the following:

1. To proVide students with the opportunity for
a-greater degree of mobility on a geographi-
cal basis.

.2..To provide students with the for
mobility-within an industry or occupation.

:3. To provide students with the opportunity for
greater flexibility in occupational choice
patterns

To develop students who will be adaptable to
technological changes.

COURSE OBJECTIVES; The Course for the electro-mechanical

tion and:rePair'alueter will be directed toward the following Ob-

JeCtieisi

To broaden the student's knowledge of the
available opportunities in the occupations
found in the electro-mechanical installation
and repair cluster.
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2. To develop job entry skills and knowledge
for several occupations found in the electro-
mechanical installation and repair cluster.

3. To develop safe habits and a favorable at-
titude toward work in the electromechanical
installation cluster.

4. To develop a student's insight into the
sources of information that will be help-
ful to him as he moves through the occu-
pational areas.

The specific objectives for the course are the following:

1. To develop the student's competency in the
use of common hand tools found in the electro-
mechanical installation and repair cluster

2. To develop the student's competency in using
power tools and equipment needed for job en-
try into the occupations found in the electro-
mechanical installation and repair cluster.

3. To develop the student's understanding of the
operations, procedures, and processes associ-
ated with the electro-mechanical installation
and repair cluster.

4. To develop safe working habits related to the
occupations within the electro- mechanical in-
stallation and repair cluster.

5. To familiarize the student with the terminol-
ogy associated with the electro-mechanical in-
stallation and repair cluster.

6. To develop an understanding of the resources
available to him in his pursuit of the course
as well as in his work following graduation.

PROCEDURE* It is recommended that the course be offered during the

student's junior and senior year in high school. Instruction should

be provided for two periods a day, five days a week, during the

school year. The level I experiences were designed for the junior

year ( or first year) program and the Level II experiences were

designed for the second year or senior year program.
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The most appropriate facility would be a self-contained labora-

t.Jry unit containing the essential tools and equipment necessary

for teaching job entry tasks in the electromedhanical. installation

and repair cluster.

The instructor should be a person with some experience and

competence in the occupations included in the cluster. The course

should be organized by the teacher on a multiple activity basis with

groups of students rotating through the specific occupational areas.

The common areas of human requirement needed to perform the tasks

in the cluster should be emphasized so that an opportunity is pro-

vided for the students to transfer the common skill or knowledge

from one occupation to another.

The possibility of team teaching procedures would be appropri-

ate for the:eleftro-hedhanical installation and repair cluster.

Specialists in the different occupational areas would participate

in the instructional program. The team teachers could be other vo-

cational teachers as well as competent individuals from the communi-

ty.

The instructor of the course should coordinate his program

with other teachers in the school to develop the competencies in

mathematics, science, and communication that will be needed for

successful performance in the occupations found in the electro-

medhanical installation and repair cluster. Community resources,

such as local industries, employment agencies, and tradesmen should

be utilized to provide occupational information and knowledge needed

Concerning the performance of the tasks in the electro4edhanical

installation and repair cluster.
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The course should be supplemented with field trips, films, and
other educational media. A suggested list is provided at the end, of
each occupational area in the course outline.



LEVEL I EXPERIENCES

FIRST YEAR PROGRAM
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m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

U
s
i
n
g
 
a
c
t
u
a
l
 
l
e
a
k
d
e
t
e
c
t
i
o
n
 
d
e
v
i
c
e
s
a
n
d
 
r
e
f
r
i
g
e
r
-

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

A
 
U
s
i
n
g

a
 
h
a
l
i
d
e
 
l
e
a
k
 
d
e
t
e
c
t
o
r
t
o
 
t
e
s
t
 
f
o
r

le
ak

s 
in

r
e
f
r
i
g
e
r
a
t
o
r

s
y
s
t
e
m
,

B
. U

til
iz

in
g 

m
an

ua
l

le
ak

 te
st

in
g

m
et

ho
ds

 s
uc

h
as

 (
a)

so
ap

 te
st

,
(
b
)
 
l
i
t
m
u
s
p
a
p
e
r
,
 
(
c
)
 
s
u
l
p
h
u
r
 
s
t
i
c
k
 
t
o

c
h
e
c
k
 
f
o
r
 
l
e
a
k
s

i
n
 
t
h
e

r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m
.

C
.
 
T
e
s
t
i
n
g
 
t
h
e
r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m
 
f
o
r
l
e
a
k
s
 
w
i
t
h
a
n
 
e
l
e
c
t
r
o
n
i
c

l
e
a
k
 
d
e
t
e
c
t
o
r
,

D
.

w
i
t
h

r
e
f
r
i
g
e
r
a
n
t
s
 
a
n
d

ob
se

rv
in

g
t
h
e
i
r
 
r
e
a
c
t
i
o
n
 
w
h
e
n

'
'
b
r
o
u
g
h
t
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
o
t
h
e
r
 
m
a
t
e
r
i
a
l
s
.

i
t

R
ea

di
ng

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
e
r
v
i
c
e

m
an

ua
l
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
t
y
p
e

o
f
 
r
e
f
r
i
g
e
r
a
n
t
u
s
e
d
 
a
n
d
 
t
h
e
p
r
e
s
c
r
i
b
e
d
 
m
e
t
h
o
d
 
o
f
t
e
s
t
i
n
g
 
f
o
r

l
e
a
k
s
.



A
I
R
 
C
O
N
T
I
T
I
O
N
I
N
G
 
A
N
D
 
R
E
F
R
I
G
E
R
A
T
O
R

S
E
R
V
I
C
E
M
A
N
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I

.

T
i
t
l
e
:
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
g
a
u
g
e
 
M
a
n
i
f
o
l
d
o
n
 
t
h
e
 
C
o
n
d
e
n
s
e
r
 
t
o
 
F
a
c
i
l
i
t
a
t
e
 
t
h
e
 
E
v
a
c
u
a
t
i
o
n
a
n
d

C
h
a
r
g
i
n
g
 
o
f
 
t
h
e

a
d
e
a
l
w
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l

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

e
v
a
c
u
a
t
i
n
g
,
 
a
n
d
 
c
h
a
r
g
i
n
g
 
t
h
e

s
y
s
t
e
m
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
a
:

A
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s

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

f
o
l
d
 
w
h
e
n
 
e
v
a
c
u
a
t
i
n
g
 
a
n
d
/
O
r
c
h
a
r
g
i
n
g

t
h
e
 
s
y
s
t
e
m
.

y
e
a
2
1
.
1
4
2
.
0
1
1
1
1
6
1
2

g
a
m
m
g
a
t
a
t
t
i
m
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

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

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s

a
n
d
 
i
n
f
o
r
m
a
t
i
o
n

l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
p
l
a
t
e
 
o
f

t
h
e
 
u
n
i
t
.

C
.
 
R
e
a
d
i
n
g
 
i
n
s
t
r
u
m
e
n
t
s
 
(
g
a
u
g
e
s
)

t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
d
e
s
i
r
e
d
 
v
a
c
u
u
m
.

D
.
 
I
n
t
e
r
p
r
e
t
i
n
g
g
a
u
g
e
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
d
e
p
t
h

a
n
d
 
d
u
r
a
t
i
o
n
 
o
f

v
a
c
u
u
m
 
a
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

as
ua

m
m

at
:

A
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
n
t
 
i
n
t
h
e
 
s
y
s
t
e
m

w
i
t
h
 
a
 
p
r
e
s
s
u
r
e

g
a
u
g
e
.

M
a
t
h
w
a
l
a
t
.
 
i
 
c
 
s
 
:

A
.
 
C
o
n
v
e
r
t
i
n
g
 
i
n
c
h
e
s
 
o
f

v
a
c
u
u
m
 
t
o
 
p
e
r
c
e
n
t
 
o
f

a
i
r
.



B
.
 
C
o
n
v
e
r
t
i
n
g

g
a
u
g
e
 
p
r
e
s
s
u
r
e
 
t
o
 
a
b
s
o
l
u
t
e
,

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

m
e
r
c
u
r
y
.

i
s
a
a
M
M
N
0

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
p
r
o
c
e
s
s
 
o
f
 
c
h
a
r
g
i
n
g
 
a

l
i
q
u
i
d
 
t
o
 
a
 
g
a
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
C
a
r
i
n
g
 
f
o
r
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
v
a
c
u
u
m
 
p
u
m
p
s
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
g
a
u
g
e
s
.

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

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
t
y
p
e
s
 
a
n
d
u
s
e
s
 
o
f
 
w
e
t
 
w
i
c
k
 
v
a
c
u
u
m
 
i
n
d
i
c
a
t
o
r
s
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

n
e
c
e
s
s
a
r
y
 
c
a
r
e
 
w
h
e
n
 
u
s
i
n
g
 
v
a
c
u
u
m
 
i
n
d
i
c
a
t
o
r
s
.

F
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
e
x
c
e
s
s
i
v
e
p
r
e
s
s
u
r
e
s
 
i
n
 
t
h
e
 
r
e
f
r
i
g
r

e
r
a
t
o
r
 
s
y
s
t
e
m
,

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
i
n
s
t
r
u
m
e
n
t
s
.

H
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f

m
e
r
c
u
r
y
 
i
n
 
t
h
e
 
s
y
s
t
e
m
.

I
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
m
o
i
s
t
u
r
e
 
i
n
t
h
e
 
s
y
s
t
e
m
.

J
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
n
o
n
-
c
o
n
d
e
n
s
a
b
l
e
g
a
s
s
e
s
 
i
n
 
t
h
e
 
s
y
s
t
e
m
.

K
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e

p
r
o
c
e
s
s
 
o
f
 
u
s
i
n
g
 
a
 
v
a
c
u
u
m
 
p
u
m
p
 
c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e

r
e
f
r
i
g
e
r
a
t
o
r
 
c
o
m
p
r
e
s
s
o
r
 
t
o
 
d
r
a
w

a
 
v
a
c
u
u
m
 
i
n
 
t
h
e
 
s
y
s
t
e
m
.

S
u
m
m
a
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
y
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
b
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
i
t
e
m
s
 
i
n
v
o
l
v
e
d
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e
g
a
u
g
e
 
m
a
n
i
f
o
l
d
 
i
n
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m
 
t
o

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

l
e
v
e
l
 
o
f
 
v
a
c
u
u
m
.

B
.
 
R
e
a
d
i
n
g
 
t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
c
o
r
r
e
c
t
 
l
o
c
a
t
i
o
n

f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
t
h
e
 
g
a
u
g
e
s
.

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

v
a
c
u
u
m
.



fi
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9g
X

er
at
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rs

ys
4e

m
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an
d 
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ac

k 
to

a



A
IR

 C
O

N
D

IT
IO

N
IN

G
 A

N
D

R
E

FR
IG

E
R

A
T

O
R

 S
E

R
V

IC
E

E
X

PE
R

IE
N

C
E

S
- 

- 
L

E
V

E
L

 I

U
ni

t
I
I
I

T
i
t
l
e
:
 
R
e
m
o
v
i
n
g
 
a
n
d
 
R
e
p
l
a
c
i
n
g
t
h
e
 
C
o
v
e
r
 
o
n
 
a
 
R
e
f
r
i
g
e
r
a
t
o
r
o
r
 
A
i
r
 
C
o
n
d
i
t
i
o
n
i
n
g
 
U
n
i
t
.

O
b
i
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
f
o
r
 
u
s
i
n
g
 
h
a
n
d

to
ol

s 
w

he
n 

w
or

ki
ng

w
ith

 r
ef

ri
ge

ra
to

rs
 a

nd
ai

r 
co

nd
tio

ni
ng

 u
ni

ts
.

M
an

ua
l o

; M
an

ip
ul

at
iv

e
L

ls
ki

-p
in

a:

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

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

V
er

ba
l
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
an

uf
ac

tu
re

r's
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e

m
an

ua
ls

.

G
e
n
e
 
;
a
l
 
I
n
f
p
r
r
q
a
t
i
g
n

A
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e

p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
(
s
c
r
e
w
d
r
i
v
e
r
s
,

p
l
i
e
r
s
,

w
re

nc
he

s,
 c

ut
te

rs
, n

ut
dr

iv
er

s,
le

ve
ls

).
.

B
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d

s
t
o
r
a
g
e

of
t
o
o
l
s
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

D
. A

pp
ly

in
g
p
r
o
p
e
r
 
m
e
t
h
o
d
s

of
 h

ol
di

ng
 w

or
k.

E
. A

pp
ly

in
g 

m
et

ho
ds

 o
f

ho
ld

in
g 

pl
ie

rs
f
o
r
 
p
u
l
l
i
n
g
,

pr
es

si
ng

,
a
n
d
 
t
w
i
s
t
i
n
g
.

Fo
R
e
c
o
g
n
i
z
i
n
g

th
e 

re
su

lts
 o

f
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r

re
m

ov
in

g 
nu

ts
a
n
d
 
b
o
l
t
s
.
.

G
. A

pp
ly

in
g 

th
e
p
r
o
p
e
r

pr
oc

ed
ur

e
f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l

cu
tte

rs
.

H
1,

 D
et

er
m

in
in

g 
th

e
p
r
o
p
e
r

m
et

ho
ds

 o
f
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

I
.

R
ec

og
ni

zi
ng

 th
e 

va
ri

ou
s

ty
pe

s 
of

f
a
s
t
e
n
i
n
g

de
vi

ce
s.

J
.
 
R
e
c
o
g
n
i
z
i
n
g

th
e 

va
ri

ou
s 

ty
pe

s,
us

es
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

of
 th

re
ad

ed
f
a
s
t
e
n
e
r
s
.



K
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s

a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

L
.
 
A
p
p
l
y
i
n
g

th
e 

pr
op

er
 m

et
ho

ds
 o

f
i
n
s
t
a
l
l
i
n
g

th
re

ad
ed

f
a
s
t
e
n
e
r
s
.

M
. R

ec
og

ni
zi

ng
 th

e 
di

ff
er

en
ce

be
tw

ee
n 

ri
gh

t a
nd

 le
ft

 h
an

d 
th

re
ad

s,

fi
ga

qu
tr

es
iS

ly
ar

ai
L

kt
ri

zi
m

A
c
t
i
v
i
t
i
e
s

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

l
o
s
s
i
b
l
e
,

'I
T
h
e
 
u
s
e
s
 
o
f
 
a
c
t
u
a
l
 
r
e
f
r
i
g
e
r
a
t
o
r
s
 
a
n
d
a
i
r

co
nd

i-
t
i
o
n
e
r
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
,

A
. W

or
ki

ng
 w

ith
 s

m
al

l h
an

d 
to

ol
s 

in
 th

e
ac

co
m

pl
is

hm
en

t o
f 

th
e

t
a
s
k
 
o
f
 
r
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
t
h
e
 
c
o
v
e
r
 
p
l
a
t
e
s

on
 a

 r
ef

ri
g-

er
at

or
 o

r 
ai

r 
co

nd
iti

on
er

,
B
.
 
R
e
a
d
i
n
g
 
t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
 
t
o

d
e
t
e
r
m
i
n
e
 
t
h
e
 
c
o
r
r
e
c
t
 
p
r
o
c
e
s
s

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



A
I
R
 
C
O
N
D
I
T
I
O
N
I
N
G
 
A
N
D
R
E
F
R
I
G
E
R
A
T
O
R
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
V

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
t
o
 
M
r
 
c
o
n
d
i
t
i
o
n
i
n
g

a
n
d
 
R
e
f
r
i
g
e
r
a
t
o
r
S
e
r
v
i
c
i
n
g

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

.
0
b
i
e
c
t
i
n
s
 
T
O
 
a
c
q
u
a
i
n
t
 
t
h
e

i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e

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

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

O
c
c
u
p
a
t
i
o
n
a
l
 
I
i
o
r
m
a
t
i
o
4

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.
 
T
h
e
 
e
m
p
l
o
y
m
e
n
t

o
u
t
l
o
o
k
.

T
h
e
w
a
g
e
 
s
c
a
l
e
.

C
.
 
T
h
e
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.
 
T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s

e
x
p
e
r
i
e
n
c
e
d
 
i
n
:
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.
-
T
h
e
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
C
h
a
r
a
c
t
e
r
i
s
t
i
c
s
n
e
e
d
e
d
 
f
o
r
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
M
p
l
o
y
m
e
n
t
.

F
.
 
T
h
e
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
e
m
p
l
o
y
m
e
n
t
.

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

B
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e

o
c
c
u
p
a
t
i
o
n
.

/
.
 
T
h
e
 
n
a
t
u
r
e
 
o
f
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e

o
c
c
u
p
a
t
i
o
n
.

%
L
i
-
T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t

i
n
 
t
h
e
o
c
c
u
p
a
t
i
o
n
.

K
,
 
T
h
e
 
m
e
a
n
s
-
o
f
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
a
c
i
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
d
a
 
s
t
u
O
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l

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

t
i
o
n
e
r
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

I
.
 
W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
t
h
e

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

c
l
u
s
t
e
r
.

B
.
 
V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.
 
L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
.
 
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e
 
s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r

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

E
.
 
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.
 
V
i
s
i
t
i
n
g
 
a
 
r
e
f
r
i
g
e
r
a
t
o
r
 
m
a
n
u
f
a
c
t
u
r
e
r
 
o
r
 
s
e
r
v
i
c
e
 
c
e
n
t
e
r
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
 
r
e
f
r
i
g
e
r
a
t
i
o
n
 
a
n
d
 
h
o
w
 
i
t
 
w
o
r
k
s
.

H
.
 
R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l
 
O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k
.





A
IR

 C
O

N
D

IT
IO

N
IN

G
 M

ID
 R

E
FR

IG
E

R
A

T
O

R
 S

E
R

V
IC

IN
G

 E
X

PE
R

IE
N

C
E

S,

U
n
i
t
 
I

T
i
t
l
e
:
 
T
h
e
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
T
u
b
i
n
g
 
B
e
t
w
e
e
n
 
t
h
e
 
C
a
s
e
 
a
n
d
 
C
o
n
d
e
n
s
i
n
g
 
U
n
i
t
.

L
E
V
E
L
 
I
I

O
b
i
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
p
e
r
f
o
r
m
i
n
g
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
s
t
e
p
s

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

m
an

ua
l o

r
L

e
i s

t:
A
.
 
B
e
n
d
i
n
g
 
t
u
b
i
n
g
 
w
i
t
h
 
a
 
m
a
c
h
i
n
e
 
a
n
d

s
p
r
i
n
g
 
t
o
 
f
i
t
 
t
h
e
 
u
n
i
t
.

L
I

C
l
e
a
n
i
n
g
 
t
h
e
 
t
u
b
i
n
g
 
w
i
t
h
 
a
b
r
a
s
i
v
e

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

c
o
r
r
o
s
i
o
n
.

C
 
C
u
t
t
i
n
g
 
t
h
e
 
t
u
b
i
n
g
 
t
o
 
s
p
e
c
i
f
i
c
 
l
e
n
g
t
h
s

w
i
t
h
 
a
 
t
u
b
i
n
g
 
c
u
t
t
e
r
.

D
.
 
R
e
a
m
i
n
g
 
t
h
e
 
t
u
b
i
n
g
 
t
o
 
r
e
m
o
v
e
 
t
h
e
 
i
n
-

s
i
d
e
 
b
u
r
r
 
w
i
t
h
 
a
 
h
a
n
d
 
r
e
a
m
e
r
.

E
.
 
F
l
a
r
i
n
g
 
t
h
e
 
t
u
b
i
n
g
 
w
i
t
h
 
a
 
f
l
a
r
i
n
g
 
t
o
o
l

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

F
.
 
S
o
l
d
e
r
i
n
g
 
t
u
b
i
n
g
 
w
i
t
h
 
s
o
f
t
 
o
r
 
s
i
l
v
e
r

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

V
er

ba
l.

L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
lp

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
,
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

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

l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
p
l
a
t
e
 
o
f
 
t
h
e
 
u
n
i
t
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
i
n
s
i
d
e
 
d
i
a
m
e
t
e
r
 
a
n
d
 
t
h
e
 
o
u
t
-

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

r
u
l
e
.

B
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
u
b
i
n
g
 
w
i
t
h
 
s
t
e
e
l

t
a
p
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
A
d
d
i
n
g
 
n
u
m
b
e
r
s
 
a
n
d
 
f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
t
o
t
a
l
 
l
e
n
g
t
h
 
o
f
 
t
u
b
i
n
g
.



S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
p
h
y
s
i
c
a
l
 
p
r
o
p
e
r
t
i
e
s
 
o
f

c
o
p
p
e
r
 
w
h
e
n
 
b
e
i
n
g
 
w
o
r
k
e
d
 
o
r
 
e
x
p
o
s
e
d
 
t
o

t
h
e
 
e
l
e
m
e
n
t
s
.

.
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
E
x
p
l
a
i
n
i
n
g
 
h
o
w
 
t
o
 
m
a
k
e

a
l
l
o
w
a
n
c
e
s
 
f
o
r
 
b
e
n
d
s
.

B
,
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d

s
t
o
r
a
g
e
 
o
f
 
t
h
e
 
t
u
b
i
n
g

c
u
t
t
e
r
.

C
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
s
 
o
f
 
f
l
u
x
e
s
 
a
n
d
 
s
o
l
d
e
r
s
 
f
o
r
 
t
h
e
i
r

r
e
-

s
p
e
c
t
i
v
e
 
u
s
e
s
.

D
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
r
e
a
m
e
r
 
f
o
r
 
t
h
e

j
o
b
 
t
o
 
b
e

d
o
n
e
.

E
.
 
P
r
a
c
t
i
c
i
n
g

s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n

s
o
l
d
e
r
i
n
g
.

'
-
2
4
2
2
:
t
e
g
i
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
q

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
a
s
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l

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

A
.
 
R
e
a
d
i
n
g
 
t
h
e
 
s
e
r
v
i
c
e
m
a
n
u
a
l
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

c
o
r
r
e
c
t
 
s
i
z
e
 
o
f
-

t
u
b
i
n
g
 
r
e
q
u
i
r
e
d
 
f
o
r
 
a
p
a
r
t
i
c
u
l
a
r
 
r
e
f
r
i
g
e
r
a
t
o
r

s
y
s
t
e
m
.

B
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
d
i
a
m
e
t
e
r

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

s
t
e
e
l
 
t
a
p
e
.

C
.
 
C
u
t
t
i
n
g
,

b
e
n
d
i
n
g
,
 
f
l
a
r
i
n
g
 
a
n
d
c
l
e
a
n
i
n
g
 
t
h
e
 
t
u
b
i
n
g
 
i
n
p
r
e
p
a
r
a
t
i
o
n

f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
,

D
.
 
S
o
l
d
e
r
i
n
g
 
t
h
e
t
u
b
i
n
g
 
w
i
t
h
 
s
o
f
t
 
o
r
 
s
i
l
v
e
r

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



-
-
-
-
-
A
I
R
-
C
O
N
D
I
T
I
O
N
I
N
G
 
A
N
D
 
R
E
F
R
I
G
E
R
A
T
O
R
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
L
E
V
E
L
 
I
I

T
i
t
l
e
:
 
T
e
s
t
i
n
g
 
L
i
n
e
s
 
w
i
t
h
 
D
e
t
e
c
t
i
o
n
 
D
e
v
i
c

n
i
t
 
I
I

f
o
r
 
L
e
a
k
s
.

C
t
d
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
t
e
s
t
i
n
g
 
l
i
n
e
s
 
w
i
t
h
 
l
e
a
k
 
d
e
t
e
c
t
i
o
n

d
e
v
i
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
g
a
m
i
n
g
:

A
L
.
 
R
e
g
u
l
a
t
i
n
g
 
t
h
e
 
p
r
e
s
s
u
r
e
o
n
 
a
 
h
a
l
i
d
e

l
e
a
k
 
d
e
t
e
c
t
o
r
.

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

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

C
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n

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

D
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n

c
h
e
c
k
i
n
g
 
f
o
r
 
r
e
f
r
i
g
e
r
a
n
t
 
l
e
a
k
s
 
w
h
e
n

u
s
i
n
g
 
(
a
)
 
s
o
a
p
 
t
e
s
t
`

(
b
)
 
l
i
t
m
u
s
 
p
a
p
e
r
,

(
c
)
 
s
u
l
p
h
e
r
 
s
t
i
c
k
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
'
 
h
a
n
d
b
o
o
k
s
.

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

l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
p
l
a
t
e
 
o
f
 
t
h
e
 
u
n
i
t
.

S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
e
m
i
s
t
r
y
 
o
f
-
r
e
f
r
i
g
e
r
a
n
t
s

a
n
d
 
t
h
e
i
r
 
r
e
a
c
t
i
o
n
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
o
t
h
e
r

m
a
t
e
r
i
a
l
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t

t
y
p
e
s
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t
s
.

B
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
p
r
o
p
e
r
 
s
a
f
e
t
y
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
t
e
s
t
i
n
g
 
f
o
r

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

s
p
a
c
e
s
.

C
.
 
P
r
a
c
t
i
c
i
n
g
 
s
a
f
e
t
y
 
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n
 
h
a
n
d
l
i
n
g

r
e
f
r
i
g
e
r
a
n
t
s
.

D
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e

p
r
o
p
e
r
 
t
y
p
e
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t
 
a
c
c
o
r
d
i
n
g
 
t
o

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t

ac
tiv

iti
es

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

an
d 

m
ea

ni
ng

fu
l

a
s
 
p
o
s
s
i
b
l
e
.

U
s
i
n
g
 
a
c
t
u
a
l
 
l
e
a
k
 
d
e
t
e
c
t
i
o
n

d
e
v
i
c
e
s
 
a
n
d
 
r
e
f
r
i
g
-

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

A
.
 
U
s
i
n
g
 
a
 
h
a
l
i
d
e
 
l
e
a
k
A
e
t
e
c
t
o
r
 
t
o
 
t
e
s
t
 
f
o
r
 
l
e
a
k
s

i
n
 
r
e
f
r
i
g
e
r
-

a
t
o
r
 
s
y
s
t
e
m
.

S
.
 
U
t
i
l
i
z
i
n
g
 
m
a
n
u
a
l
 
l
e
a
k
t
e
s
t
i
n
g
 
m
e
t
h
o
d
s
 
s
u
c
h

a
s
 
(
a
)
 
s
o
a
p
 
t
e
s
t
,

(
b
)
 
l
i
t
m
u
s
p
a
p
e
r
,
 
(
c
)
 
s
u
l
p
h
u
r
 
s
t
i
c
k
 
t
o
 
c
h
e
c
k
 
f
o
r
l
e
a
k
s
 
i
n
 
t
h
e

r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m
,

C
.
:
,
 
T
e
s
t
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
s
y
s
t
e
m
 
f
o
r
 
l
e
a
k
s
 
'
w
i
t
h

a
n
 
e
l
e
c
t
r
o
n
i
c

l
e
a
k
 
d
e
t
e
c
t
o
r
.

D
.
 
W
o
r
k
i
n
g
 
w
i
t
h
 
r
e
f
r
i
g
e
r
a
n
t
s

a
n
d
 
o
b
s
e
r
v
i
n
g
 
t
h
e
i
r
 
r
e
a
c
t
i
o
n
w
h
e
n

b
r
o
u
g
h
t

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

B
.
 
R
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s

s
e
r
v
i
c
e
 
m
a
n
u
a
l
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
t
y
p
e

o
f
 
r
e
f
r
i
g
e
r
a
n
t
 
u
s
e
d
 
a
n
d
 
t
h
e

p
r
e
s
c
r
i
b
e
d
 
m
e
t
h
o
d
 
o
f
 
t
e
s
t
i
n
g
 
f
o
r

l
e
a
k
s
.



A
I
R
 
C
O
N
D
I
T
I
O
N
I
N
G
 
A
N
D
 
R
E
F
R
I
G
E
R
A
T
O
R
 
S
E
R
V
I
C
I
N
G
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t

T
i
t
l
e
:
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
G
a
u
g
e
 
M
a
n
i
f
o
l
d
o
n
 
t
h
e
 
C
o
n
d
e
n
s
e
r
 
t
o
 
F
a
c
i
l
i
t
a
t
e
 
t
h
e
 
E
v
a
c
u
a
t
i
o
n
 
a
n
d

C
h
a
r
g
i
n
g
 
o
f
 
t
h
e
 
U
n
i
t
.

S
t
a
m
t
l
a
w
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

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

e
v
a
c
u
a
t
i
n
g
,
 
a
n
d
 
c
h
a
r
g
i
n
g
 
t
h
e
 
s
y
s
t
e
m
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s

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

f
o
l
d
 
w
h
e
n
 
e
v
a
c
u
a
t
i
n
g
 
a
n
d
/
o
r
 
c
h
a
r
g
i
n
g

t
h
e
 
s
y
s
t
e
m
.

jf
tr

ba
k.

...
4s

va
na

li
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
'
h
a
n
d
b
o
o
k
s
.

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

l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
p
l
a
t
e
 
o
f
 
t
h
e
 
u
n
i
t
.

C
.
 
R
e
a
d
i
n
g
 
i
n
s
t
r
u
m
e
n
t
s
 
(
g
a
u
g
e
s
)
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
d
e
s
i
r
e
d
 
v
a
c
u
u
m
.

D
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
g
a
u
g
e
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

d
e
p
t
h

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

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
n
t
 
i
n
 
t
h
e
 
s
y
s
t
e
m

w
i
t
h
 
a
 
p
r
e
s
s
u
r
e
 
g
a
u
g
e
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
o
n
v
e
r
t
i
n
g
 
i
n
c
h
e
s
 
o
f
 
v
a
c
u
u
m
 
t
o
 
p
e
r
c
e
n
t
 
o
f

a
i
r
.



B
.
 
C
o
n
v
e
r
t
i
n
g
 
g
a
u
g
e

p
r
e
s
s
u
r
e
 
t
o
 
a
b
s
o
l
u
t
e
,

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

S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e

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

l
i
q
u
i
d
 
t
o
 
a
 
g
a
s
.

G
e
n
e
r
a
l ...

.I
nf

os
na

tia
n

A
.
 
C
a
r
i
n
g
 
f
o
r
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f

v
a
c
u
u
m
 
p
u
m
p
s
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
g
a
u
g
e
s
.

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

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
t
y
p
e
s
 
a
n
d
u
s
e
s
 
o
f
 
w
e
t
 
w
i
c
k
 
v
a
c
u
u
m
 
i
n
d
i
c
a
t
o
r
s
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
n
e
c
e
s
s
a
r
y
 
c
a
r
e
 
w
h
e
n
 
u
s
i
n
g
 
v
a
c
u
u
m
 
i
n
d
i
c
a
t
o
r
s
.

F
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
e
x
c
e
s
s
i
v
e

p
r
e
s
s
u
r
e
s
 
i
n
 
t
h
e
 
r
e
f
r
i
g
-

e
r
a
t
o
r
 
s
y
s
t
e
m
,

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
i
n
s
t
r
u
m
e
n
t
s
.

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

I
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
m
o
i
s
t
u
r
e
 
i
n

t
h
e
 
s
y
s
t
e
m
.

J
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
n
o
n
-
c
o
n
d
e
n
s
a
b
l
e

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

K
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
p
r
o
c
e
s
s
 
o
f
 
u
s
i
n
g
 
a
 
v
a
c
u
u
m
 
p
u
m
p
 
c
o
n
n
e
c
t
e
d
 
t
o
 
t
h
e

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

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e

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

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
i
t
e
m
s
 
i
n
v
o
l
v
e
d

m
,
x
,
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e

g
a
u
g
e
 
m
a
n
i
f
o
l
d
 
i
n
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m
 
t
o

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

l
e
v
e
l
 
o
f
 
v
a
c
u
u
m
.

B
.
 
R
e
a
d
i
n
g
 
t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
 
t
o
 
d
e
t
e
r
m
i
n
e
t
h
e
 
c
o
r
r
e
c
t
 
l
o
c
a
t
i
o
n

f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
t
h
e
 
g
a
u
g
e
s
.

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

v
a
c
u
u
m
.



Fo
llo

w
in

g 
th

e 
co

nv
er

si
on

 o
f 

a 
liq

ui
d 

to
a 

ga
s,

 a
nd

 b
ac

k 
to

 a
liq

ui
d 

in
 th

e 
sy

st
em

.



A
I
R
 
C
O
N
D
I
T
I
O
N
I
N
G
 
A
N
D
R
E
F
R
I
G
E
R
A
T
I
O
N
 
S
E
R
V
I
C
I
N
G
E
X
P
E
R
I
E
N
C
E
S

-

U
n
i
t
 
I
V

L
E
V
E
L
 
I
I

I

T
i
t
l
e
:
-
 
I
n
t
r
o
d
u
c
t
o
r
y
 
E
x
p
e
r
i
e
n
c
e
s

i
n
 
-
t
h
e
 
M
a
i
n
t
e
n
a
n
c
e
 
o
f
 
A
i
r
c
o
n
d
i
t
i
o
n
i
n
g
 
a
n
d
 
R
e
f
r
i
g
e
r
a
t
i
o
n

U
n
i
t
s
.

g
l
o
g
o
l
a
m
p
 
T
o
 
d
e
v
e
l
o
p
.
i
n

t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y

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

c
o
m
p
o
n
e
n
t
s

i
n
 
a
 
r
e
f
r
i
g
e
r
a
t
i
o
n
 
u
n
i
t
.

d
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e

L
e
a
r
n
i
n
g
:

A
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
e
c
h
n
i
q
u
e
s
 
o
f

us
in

g,
a
 
t
o
r
c
h
 
f
o
r
 
s
o
l
d
e
r
i
n
g
 
a
n
d
u
n
-

s
o
l
d
e
r
i
n
g
 
j
o
i
n
t
s
.

B
.
 
C
u
t
t
i
n
g
 
t
u
b
i
n
g
 
t
o
 
s
p
e
c
i
f
i
c

l
e
n
g
t
h
 
w
i
t
h

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

C
.
 
R
e
a
m
i
n
g
 
t
u
b
i
n
g
 
t
o

r
e
m
o
v
e
 
t
h
e
 
i
n
s
i
d
e

b
u
r
r
 
w
i
t
h
 
a
 
h
a
n
d

r
e
a
m
e
r
.

D
.
 
F
l
a
r
i
n
g
 
t
u
b
i
n
g
 
f
o
r

a
 
c
o
u
p
l
i
n
g
 
w
i
t
h
 
a

f
l
a
r
i
n
g
 
t
o
o
l
 
t
o
 
i
n
s
u
r
e

a
 
p
r
o
p
e
r
 
s
e
a
l
.

E
.
 
C
h
a
r
g
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
i
o
n

s
y
s
t
e
m
 
w
i
t
h

t
h
e
 
s
p
e
c
i
f
i
e
d
 
r
e
f
r
i
g
e
r
a
n
t
.
'

F
.
 
R
e
p
l
a
c
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e

c
o
m
p
o
n
e
n
t
s
 
w
i
t
h

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
on

m
un

ic
at

io
n

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
 
s
 
c
a
t
a
l
o
g
u
e
s
,

s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
i
n
s
i
d
e
 
a
n
d
o
u
t
s
i
d
e
 
d
i
a
m
e
t
e
r

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

a
n
d
 
r
u
l
e
.

B
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
t
u
b
i
n
g
 
w
i
t
h
 
a

s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n

i
n
c
h
.

C
.
 
M
e
a
s
u
r
i
n
g
 
r
e
f
r
i
g
e
r
a
n
t
 
i
n

t
h
e
 
s
y
s
t
e
m
 
w
i
t
h

a
 
p
r
e
s
s
u
r
e
 
g
a
u
g
e
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
A
d
d
i
n
g
 
n
u
m
b
e
r
s

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

t
h
e
 
t
o
t
a
l
 
l
e
n
g
t
h
 
o
f
 
t
u
b
i
n
g
.



S
c
i
e
n
c
e
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
n
o
n
-
f
e
r
r
o
u
s

m
e
t
a
l
s
 
w
h
e
n
 
m
a
k
i
n
g
 
s
o
l
d
e
r
l
e
s
s
 
c
o
n
n
e
c
t
i
o
n
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
.
-
p
r
o
p
e
r
 
t
y
p
e
 
o
f
 
s
o
l
d
e
r
 
r
e
c
o
m
m
e
n
d
e
d
 
f
o
r
 
r
e
f
r
i
g
e
r
a
t
i
o
n

s
w
e
a
t
e
d
 
j
o
i
n
t
s
.

B
.
 
S
e
l
e
c
t
i
n
g
.
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
r
e
a
m
e
r

f
o
r
 
t
h
e
 
j
o
b
 
t
o
 
b
e

d
o
n
e
.

C
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f

(
s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,

w
t
e
n
C
h
e
s
,
 
m
u
t
d
r
i
v
e
r
s
,
 
l
e
v
e
l
,
 
t
u
b
i
n
g
 
c
u
t
t
e
r
,
 
r
e
a
m
e
r
,
 
a
n
d
f
l
a
r
i
n
g

t
o
o
l
)

D
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
t
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.
.

F
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
o
r
k
.

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,

p
r
e
s
s
i
n
g
 
a
n
d
 
t
w
i
s
t
i
n
g
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
a
,
o
f
 
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l
 
c
u
t
t
e
r
s
.

J
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
-
m
e
t
h
o
d
s
 
o
f
'
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

K
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

L
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
-
 
u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
o
f

t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

.

M
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
_
 
t
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

N
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
f
a
s
t
e
n
e
r
s
.

0
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
r
i
g
h
t
 
a
n
d
 
l
e
f
t

h
a
n
d
 
t
h
r
e
a
d
s
.

1-
71

c
o



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

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

an
d
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
i
t
e
m
s

s
u
c
h
 
a
s
 
a
i
r
c
o
n
d
i
t
i
o
n
e
r
s
,

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

A
.
 
T
h
e
 
i
n
s
t
a
l
l
i
n
g
 
o
f
 
g
a
u
g
e
s
 
o
n
 
t
h
e
 
u
n
i
t
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
d
a
t
e
r
-

m
i
n
i
n
g
 
t
h
e
 
c
h
a
r
g
e
 
p
r
e
m
i
u
m
 
a
n
c
l
*
a
m
o
u
n
t
 
o
f
 
v
a
c
u
u
m
.
.

B
,
:

r
e
a
m
i
n
g
 
a
n
d
 
f
l
a
r
i
n
g
 
t
u
b
i
n
g
 
t
o
 
b
6
 
i
n
s
t
a
l
l
e
d
_
 
o
n
 
'
t
h
e
-

'u
ni

t.
C

.
-
C
h
a
r
g
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m
 
w
i
t
h
 
t
h
e

sp
ec

if
ie

d
r
e
f
r
i
g
e
r
a
n
t

d
e
t
e
r
m
i
n
e
d
 
b
y
 
r
e
a
d
i
n
g
 
t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
.

D
. R

ep
la

ci
ng

 th
e 

de
fe

ct
iv

e
c
o
m
p
o
n
e
n
t
s
 
b
y
 
a
p
p
r
o
v
e
d
 
m
e
t
h
o
d
s
 
u
s
i
n
g
 
t
h
e

ap
pr

op
ri

at
e 

to
ol

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



A
I
R
 
C
O
N
D
I
T
I
O
N
I
N
G
 
M
I
D
 
R
E
F
R
I
G
E
R
A
T
O
R
 
S
E
R
V
I
C
I
N
G
 
-
E
X
P
E
R
I
E
N
C
E
S

L
E
V
E
L
 
I
I

U
n
i
t
 
V

t
a
e
:
 
O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
A
i
r
 
c
o
n
d
i
t
i
o
n
i
n
g
a
n
d
 
R
e
f
r
i
g
e
r
a
t
o
r
 
S
e
r
v
i
c
i
n
g

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

O
b
i
e
c
t
i
v
e
:
 
T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
.
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
a
i
r
c
o
n
d
i
t
i
o
n
i
n
g
 
a
n
d
 
r
e
f
r
i
g
-

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

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

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.
 
T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.
 
T
h
e
 
w
a
g
e
 
s
c
a
l
e
,

C
.
 
T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.
 
T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.
 
T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

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

H
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.
 
T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.
 
T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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



es
sg

te
i,
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d

be
 a

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

a
s
 
p
o
s
s
i
b
l
e
,

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
i
t
e
m
s
 
s
u
c
h
 
a
s
 
a
i
r
 
c
o
n
d
i
t
i
o
n
e
r
s
,

an
d,

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

A
,
 
W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
c
z
m
a
t
i
o
n

co
nc

er
ni

ng
o
p
p
o
r
t
u
n
i
t
i
e

i
n
 
t
h
e

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

c
l
u
s
t
e
r
,

B
. V

is
iti

ng
 a

n
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
, L

is
te

ni
ng

 to
 a

 s
pe

ak
er

f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
. W

ri
tin

g 
le

tte
rs

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

t
o
 
d
e
t
e
r
m
i
n
e

op
po

rt
un

iti
es

f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

E
.
 
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.
 
V
i
s
i
t
i
n
g
-
a
 
r
e
f
r
i
g
e
r
a
t
o
r
 
m
a
n
u
f
a
c
t
u
r
e
r
 
o
r
 
s
e
r
v
i
c
e
 
c
e
n
t
e
r
.

G
.
 
W
a
t
c
h
i
n
g
-
m
o
v
i
e
s
 
o
f
 
r
e
f
r
i
g
e
r
a
t
i
o
n
 
a
n
d
 
h
o
w

w
o
r
k
s
.

H
. R

ea
di

ng
 th

e 
O

cc
up

at
io

na
l O

ut
lo

ok
 H

an
db

oo
k.



I
N
S
T
R
U
C
T
I
O
N
A
L
 
M
A
T
E
R
I
A
L
S
 
F
O
R
 
A
I
R
 
C
O
N
D
I
T
I
O
N
I
N
G
 
A
N
D
 
R
E
F
R
I
G
E
R
A
T
I
O
N
 
S
E
R
V
I
C
I
N
G

T
I
T
L
E

M
o
d
e
r
n
 
R
e
f
r
i
g
e
r
a
t
i
o
n

a
n
d
 
A
i
r
-
C
o
n
d
i
t
i
o
n
i
n
g

b
y
.
 
A
.
 
D
.
 
A
l
t
h
o
u
s
e
 
a
n
d

C
.
 
H
.
 
T
u
r
n
q
u
i
s
t

R
e
s
i
d
e
n
t
i
a
3
.
 
A
n
d
 
C
o
m
-

m
e
r
c
i
a
l
 
M
r
-
C
o
n
d
i
t
 
i
o
n
-

3
.
1
2
1
 
b
y
 
C
.
 
H
.
 
B
u
r
k
h
a
r
d
t

B
o
o
k

M
O
d
e
r
n
.
 
A
i
r
-
C
o
n
d
i
t
i
o
n
-

A
l
s
.
 
P
r
a
c
t
i
c
e
,
 
b
y
 
N
o
r
m
a
n

C
.
 
H
a
r
r
i
s

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

r
i
a
l
 
R
e
f
r
i
g
e
r
a
t
i
o
n
 
b
y

C
.
 
W
.
 
N
e
l
s
o
n

F
i
l
m

P
r
i
n
c
i
p
l
e
s
 
o
f
 
R
e
f
r
i
g
-

e
r
a
t
i
o
n

F
i
l
m

M
e
c
h
a
n
i
c
a
l
 
R
e
f
r
i
g
e
r
a
-

t
i
o
n
;
 
H
o
w
 
i
t
 
W
o
r
k
s

D
E
S
C
R
I
P
T
I
O
N

S
O
U
R
C
E

B
o
O
k
 
c
o
v
e
r
s
 
p
r
a
c
t
i
c
a
l
 
a
p
p
l
i
-
 
G
o
o
d
h
e
a
r
t
-
W
i
l
c
o
x
 
C
o
.

c
a
t
i
o
n
 
o
f
 
r
e
f
r
i
g
e
r
a
t
i
o
n
 
i
n

a
l
l
 
i
t
s
 
b
r
a
n
c
h
e
s
.

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

t
y
p
e
s
 
o
f
 
e
q
u
i
p
m
e
n
t
'
a
n
d

r
e
f
r
i
g
e
r
a
t
i
o
n
 
t
h
e
o
r
y
 
a
r
e

i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
b
o
o
k
.

D
e
s
c
r
i
p
t
i
v
e
 
t
e
x
t
 
f
o
r
 
t
e
c
h
-

n
i
c
i
a
n
s
 
a
n
d
 
a
p
p
l
i
c
a
t
i
o
n

e
n
g
i
n
e
e
r
s
.

B
o
o
k
 
a
p
p
r
o
a
c
h
e
s
 
t
h
e
 
s
t
u
d
y

o
f
 
r
e
f
r
i
g
e
r
a
t
i
o
n
 
f
r
o
m
 
t
h
e

E
T
e
c
t
i
c
a
l
 
p
o
i
n
t
 
o
f
 
v
i
e
w
.

F
i
l
m
 
e
x
p
l
a
i
n
s
 
t
h
e
 
b
a
s
i
c

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

S
h
o
w
s
 
c
o
m
p
r
e
s
s
i
o
n
 
a
n
d
 
a
b
-

s
o
r
p
t
i
o
n
 
s
y
s
t
e
m
s
.
 
2
0
 
m
i
n
.

B
 
&
 
W
.

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

M
c
G
r
a
w
 
-
H
i
l
l
 
B
o
o
k
 
C
o
.

M
c
G
r
a
w
 
-
H
i
l
l
 
B
o
o
k
 
C
o
.

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

B
u
r
e
a
u

F
i
l
m
 
e
x
p
l
a
i
n
s
 
t
h
e
 
o
p
e
r
a
t
i
o
n

N
o
r
w
o
o
d
 
F
i
l
m
s

a
n
d
 
t
h
e
o
r
y
 
o
f
 
a
 
r
e
f
r
i
g
e
r
a
-

t
i
o
n
.
 
2
2
 
m
i
n
.
 
B
 
&
 
W
.
 
$
4
8
.
2
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B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G
 
-
E
X
P
E
R
I
E
N
C
E
S
-
-
-
,
 
L
E
V
E
L

I

U
n
i
t
 
I

T
i
t
l
e
:
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
C
a
u
s
e
 
a
n
d
 
L
o
c
a
t
i
n
g
 
t
h
e
 
T
r
o
u
b
l
e
 
i
n
T
y
p
e
w
r
i
t
e
r
s
.

O
b
l
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
f
o
r
 
o
b
s
e
r
v
i
n
g
 
t
h
e
 
s
y
m
p
t
o
m
s
 
a
n
d

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

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
c
t
:

A
.
 
O
p
e
r
a
t
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
 
i
n
 
o
r
d
e
r
 
t
o

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

B
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r

f
o
r
 
o
b
v
i
o
u
s
 
d
e
f
e
r
:
r
t
s
.

C
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g
 
f
o
r
 
b
r
o
k
e
n
 
p
a
r
t
s
,

m
i
s
s
i
n
g
 
s
c
r
e
w
s
 
o
r
 
o
t
h
e
r
 
o
b
v
i
o
u
s
 
d
e
-

f
e
c
t
s
.

D
.
 
C
o
n
n
e
c
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e

p
r
o
p
e
r
 
m
a
n
n
e
r
.

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

c
o
m
p
o
n
e
n
t
s

w
i
t
h

a
 
c
o
n
t
u
n
i
t
y
 
t
e
s
t
e
r
 
o
r
 
V
o
l
t
-
O
h
m

m
e
t
e
r
 
t
o
 
e
l
i
m
i
n
a
t
e
 
t
i
n
 
p
o
s
s
i
b
l
e

c
a
u
s
e
 
o
f
 
t
r
o
u
b
l
e
 
u
n
t
i
l
 
t
h
e
 
d
e
f
e
c
t
i
v
e

c
o
m
p
o
n
e
n
t
 
i
s
 
f
o
u
n
d
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
c
u
s
t
o
m
e
r
 
c
o
m
p
l
a
i
n
t

c
o
n
-

c
e
r
n
i
n
g
 
t
h
e
 
m
a
l
f
u
n
c
t
i
o
n
 
o
f
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
.

B
.
 
R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
e
r
v
i
c
e
 
r
e
f
e
r
-

e
n
c
e
 
c
h
a
r
_

f
o
r
 
t
h
e
 
p
o
s
s
i
b
l
e
 
c
a
u
s
e
 
o
f

t
r
o
u
b
l
e
.

C
,
 
I
n
t
e
r
p
r
e
t
i
n
g
 
m
e
t
e
r
 
r
e
a
d
i
n
g
s
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
.

D
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
d
i
a
g
r
a
m
s

t
o
 
f
o
l
l
o
w
 
t
h
e
 
m
o
v
e
m
e
n
t
 
o
f
 
p
a
r
t
s
 
i
n
 
t
h
e

t
y
p
e
w
r
i
t
e
r
,

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
c
l
e
a
r
e
n
c
e
s
 
b
e
t
w
e
e
n
 
p
a
r
t
s
 
w
i
t
h

a
 
f
e
e
l
e
r
 
g
a
u
g
e
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
c
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
a
n
d
 
m
o
v
e
m
e
n
t
 
o
f
 
e
a
c
h
 
p
a
r
t
 
o
f
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
.
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C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
p
a
r
t
s
 
o
f
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
.

D
.
 
O
b
s
e
r
v
i
n
g
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
w
o
r
k
i
n
g
w
i
t
h
 
l
i
v
e
 
c
i
r
c
u
i
t
s
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
e
U
m
e
t
e
r
s
.

F
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l

m
e
t
e
r
s
 
f
o
r
 
t
h
e
 
j
o
b
 
t
o

b
e
 
d
o
n
e
 
(
V
o
l
t
m
e
t
e
r
,
 
A
m
p
-
m
e
t
e
r
o
r
 
A
m
p
-
p
r
o
b
e
,
 
C
o
n
t
u
n
i
t
y
 
t
e
s
t
e
r
,

V
o
l
t
-
O
h
M
 
m
e
t
e
r
)
.

I

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
e
l
e
c
t
r
i
-

c
a
l
 
m
e
t
e
r
s
.

D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,

c
h
e
c
k
i
n
g
,
 
a
n
d

c
a
l
i
b
r
a
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
t
o
 
k
n
o
w
n

s
t
a
n
d
a
r
d
s
.

Su
m

p
e
c
t
i
S
t
g
L
e
r
.
.
.
.
.
.
.
.
.
i
t

A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
,

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
s

m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

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

c
o
m
p
o
n
e
n
t
s
 
w
i
t
h
 
a
 
V
o
l
t
-
O
h
m
 
m
e
t
e
r
 
t
o

l
o
c
a
t
e
 
t
h
e
 
c
a
u
s
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l

d
e
f
e
c
t
s
.

B
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
 
f
o
r

b
r
o
k
e
n
 
o
r
 
d
e
f
e
c
t
i
v
e
'
 
p
a
r
t
s
,
 
d
i
r
t
,

o
r
 
a
n
y
 
s
p
e
c
i
a
l
 
r
e
p
a
i
r
s
 
w
h
i
c
h
 
n
e
e
d
 
t
o
 
b
e
 
d
o
r
m
,

C
.
 
M
a
n
u
a
l
l
y
 
o
p
e
r
a
t
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r

a
n
d
 
f
a
l
l
o
w
i
n
g
 
t
h
e
p
 
I
t
s

m
o
v
e
m
e
n
t
 
t
o
 
l
o
c
a
t
e
 
t
h
e
 
d
e
f
e
c
t
.

D
.
 
I
d
e
n
t
i
f
y
i
n
g
 
t
y
p
e
w
r
i
t
e
r
 
p
a
r
t
s

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

m
a
n
u
a
l
.

1



B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t

II

T
i
t
l
e
:
 
I
n
t
r
o
d
u
c
t
o
r
y
.
 
E
x
e
r
c
i
s
e
s
 
i
n
 
t
h
e
 
S
e
r
v
i
c
i
n
g
 
o
f
 
T
y
p
e
w
r
i
t
e
r
s
.

O
b
j
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
d
i
s
a
t
i
e
m
b
l
i
n
g
a
n
d
 
r
e
a
s
s
e
m
b
l
i
n
g

t
h
e
 
t
y
p
e
w
r
i
t
e
r
.

.

M
a
n
u
a
l
.
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
r
i
b
b
o
n
,

p
l
a
t
e
n
,
 
f
e
e
d
 
r
o
l
l
e
r
s
,
 
r
u
b
b
e
r
 
f
e
e
d
,

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

o
f
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
 
w
h
i
c
h
 
m
i
g
h
t
 
b
e
 
a
f
-

f
e
c
t
e
d
 
b
y
 
c
l
e
a
n
i
n
g
 
s
o
l
u
t
i
o
n
,
 
b
y
 
h
a
n
d
,

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

B
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
c
a
r
r
i
a
g
e

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

f
a
s
t
e
n
e
r
s
 
f
r
o
m
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
 
w
i
t
h

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

C
.
 
R
e
M
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
c
o
m
-

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

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

D
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e

p
a
r
t
 
o
f
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
 
w
i
t
h
 
s
p
e
c
i
a
l

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

E
.
 
R
e
a
s
s
e
m
b
l
i
n
g
 
t
h
e
 
r
e
p
a
i
r
e
d
 
t
y
p
e
w
r
i
t
e
r

w
i
t
h
 
t
h
e
 
s
p
e
c
i
a
l
 
a
n
d
 
c
o
n
v
e
n
t
i
o
n
a
l
 
t
o
o
l
s

i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
.
,

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
s
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
d
h
e
m
a
t
i
c
s
 
a
n
d
-
h
a
n
d
b
o
o
k
s
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
d
i
a
g
r
a
m
s

t
o
 
f
o
l
l
o
w
 
t
h
e
 
m
o
v
e
m
e
n
t
 
o
f
 
p
a
r
t
s
 
i
n
 
t
h
e

t
y
p
e
w
r
i
t
e
r
.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
p
a
r
t
s
 
o
f
 
t
h
e
t
y
p
e
w
r
i
t
e
r
.

B
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f

s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,

w
r
e
n
c
h
e
s
,
 
c
u
t
t
e
r
s
,

n
u
t
d
r
i
v
e
r
s
.

C
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e

a
n
d
 
s
t
o
r
a
g
e
 
o
f
t
o
o
l
s
.

D
.
 
R
e
c
o
g
n
i
z
i
n
g
'
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s

o
f
 
h
o
l
d
i
n
g
.
w
r
e
n
c
h
e
s
.

E
,
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
t
h
e
 
w
o
r
k
.

F
.
 
A
p
p
l
y
i
n
g
 
m
e
t
h
o
d
s
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s

f
o
r
 
p
u
l
l
i
n
g
,

p
r
e
s
s
i
n
g
,

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

G
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
r
e
s
u
l
t
s
 
o
f

u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r
r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

H
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
-

c
u
t
t
i
n
g
 
w
i
t
h
.
 
d
i
a
g
o
n
a
l

-
c
u
t
t
e
r
s
.

I
.
 
D
e
t
e
r
m
i
n
i
n
g
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s

o
f
 
s
t
r
i
p
p
i
n
g

w
i
r
e
.

J
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g

d
e
v
i
c
e
s
.

K
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s

u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
o
f

t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

L
.
 
R
e
c
o
g
n
i
z
i
n
g

t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s

a
n
d
 
u
s
e
s
 
o
f
w
a
s
h
e
r
s
.

M
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

N
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n
 
r
i
g
h
t
 
a
n
d
l
e
f
t
 
h
a
n
d
 
t
h
r
e
a
d
s
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t

a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
b
e
 
m
a
d
e

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

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l

b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
s

m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
p
r
o
c
e
s
s
.

A
.
 
D
i
s
a
s
s
e
m
b
l
i
n
g
t
y
p
e
w
r
i
t
e
r
s
 
f
o
r
 
m
i
n
o
r
r
e
p
a
i
r
s
,
 
r
e
c
o
n
d
i
t
i
o
n
i
n
g
o
r

r
e
b
u
i
l
d
i
n
g
.

B
.
 
R
e
a
s
s
e
m
b
l
i
n
g
o
f
 
t
h
e
 
r
e
p
a
i
r
e
d
,

r
e
c
o
n
d
i
t
i
o
n
e
d
o
r
 
r
e
b
u
i
l
t
 
t
y
p
e
-

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

t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
.

C
.
 
R
e
m
o
v
i
n
g
,

M
a
k
i
n
g
 
m
i
n
o
r

r
e
p
a
i
r
s
 
a
n
d

r
e
-
i
n
s
t
a
l
l
i
n
g
 
m
o
t
o
r
s

i
n
 
t
h
e

p
o
w
e
r
 
d
r
i
v
e
n
 
m
a
c
h
i
n
e
s
.

D
.
 
I
d
e
n
t
i
f
y
i
n
g

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

t
h
e
 
r
e
p
a
i
r
,
 
s
e
r
v
i
c
e

a
n
d
 
m
a
i
n
t
e
n
a
n
c
e

o
f
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r

f
r
o
m
 
a
 
d
i
a
g
r
a
m
.

f
i



B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

M
a
e
:
 
R
e
p
l
a
c
i
n
g
 
C
o
m
p
o
n
e
n
t
s

a
n
d
 
T
e
s
t
i
n
g
 
t
h
e
 
R
e
p
a
i
r
e
d
T
y
p
e
w
r
i
t
e
r
.

a
l
u
t
l
y
w
 
T
o
 
d
e
v
e
l
o
p
 
i
n

t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
f
o
r
 
c
l
e
a
n
i
n
g
 
t
h
e
 
t
y
p
e
w
i
r
t
e
r
,

r
e
c
o
g
-

n
i
z
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e

d
e
f
e
c
t
i
v
e
 
p
a
r
t
s
,
 
a
n
d
 
t
e
s
t
i
n
g

t
h
e
 
r
e
p
a
i
r
e
d
 
t
y
p
e
w
r
i
t
e
r
.

M
a
n
u

:

A
.
 
B
l
o
w
i
n
g
 
l
o
o
s
e
 
d
i
r
t

f
r
o
m
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r

w
i
t
h
 
c
o
m
p
r
e
s
s
e
d
 
a
i
r
.

B
.
 
W
a
s
h
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
w
i
t
h
 
w
a
t
e
r
 
t
o

r
e
m
o
v
e
 
l
o
o
s
e
 
d
i
r
t
.

C
.
 
P
l
a
c
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r

i
n
 
t
h
e
 
c
l
e
a
n
i
n
g

s
o
l
u
t
i
o
n
.

D
.
 
P
l
a
c
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r

i
n
 
a
n
 
o
v
e
n
 
t
o

e
v
a
p
o
r
a
t
e
 
a
l
l
 
p
o
s
s
i
b
l
e
 
m
o
i
s
t
u
r
e
.

K
.
 
L
u
b
r
i
c
a
t
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
w
i
t
h
 
a
 
l
i
g
h
t

o
i
l
.

F
.
 
R
e
p
l
a
c
i
n
g
 
a
l
l
 
d
e
f
e
c
t
i
v
e
p
a
r
t
s
 
w
i
t
h
 
c
o
n
-

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

a
s
 
i
n
d
i
c
a
t
e
d

i
n
 
t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
.

G
.
 
L
u
b
r
i
c
a
t
i
n
g
 
t
h
e
 
p
a
r
t
s
t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

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

I
.
 
O
p
e
r
a
t
i
n
g
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
t
o
 
d
e
t
e
r
m
i
n
e

p
e
r
f
o
r
m
a
n
c
e
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
i
r
e
c
t
i
o
n
s
o
n
 
c
l
e
a
n
i
n
g
 
s
o
l
u
-

t
i
o
n
s
 
f
o
r
 
p
r
o
p
e
r
 
m
i
x
i
n
g
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s

f
r
o
m
 
t
h
e
 
s
e
r
v
i
c
e

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

o
n
 
t
h
e
 
t
y
p
e
w
r
i
t
e
r
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
l
i
q
u
i
d
s
 
i
n

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

a
n
d
 
g
a
l
l
o
n
s
.

S
c
i
e
n
c
e
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

f
l
a
m
m
a
b
l
e
 
a
n
d
 
e
x
p
l
o
s
i
v
e

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

s
o
l
u
t
i
o
n
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
o
f
 
s
o
l
u
t
i
o
n
 
f
o
r
 
c
l
e
a
n
i
n
g
 
t
h
e

t
y
p
e
w
r
i
t
e
r
.



B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

v
a
r
i
o
u
s
 
p
a
r
t
s
 
o
f

t
h
e
 
t
y
p
e
w
r
i
t
e
r
.

1
-
6

C
.
 
P
r
a
c
t
i
c
i
n
g

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

n
o
t
e
d
 
i
n
 
t
h
e

s
e
r
v
i
c
e
 
m
a
n
u
a
l
.

c
o

D
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
b
a
s
i
c
 
o
p
e
r
a
t
i
o
n
 
o
f
t
h
e
 
t
y
p
e
w
r
i
t
e
r
.

E
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e

f
u
n
c
t
i
o
n
 
a
n
d
 
m
o
v
e
m
e
n
t
o
f
 
e
a
c
h
 
p
a
r
t
 
o
f

t
h
e

t
y
p
e
w
r
i
t
e
r
.

F
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
.
o
f

s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,

w
r
e
n
c
h
e
s
,
 
c
u
t
t
e
r
s
,

n
u
t
d
r
i
v
e
r
s
,

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e

a
n
d
 
s
t
o
r
a
g
e
 
o
f

t
o
o
l
s
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
o
f
 
h
o
l
d
i
n
g

w
r
e
n
c
h
e
s
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
t
h
e
 
w
o
r
k
.

J
.
 
A
p
p
l
y
i
n
g
 
m
e
t
h
o
d
s
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s

f
o
r
 
p
u
l
l
i
n
g
*

p
r
e
s
s
i
n
g
,

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

K
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
r
e
s
u
l
t
s
 
o
f

u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r

r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

L
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
,
 
f
o
r

c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

M
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
s
t
r
i
p
p
i
n
g

w
i
r
e
.

N
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
d
e
v
i
c
e
s
,

O
.
 
R
e
c
o
g
n
i
z
i
n
g

t
h
e
 
v
 
a
r
i
o
u
s
 
t
y
p
e
s
,

u
s
e
s
 
a
n
d
 
d
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f

f
a
s
t
e
n
e
r
s
.

P
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

v
a
r
i
o
u
s
 
t
y
p
e
s
 
a
n
d
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

Q
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
,
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

R
.
 
R
e
c
o
g
n
i
z
i
n
g
t
h
e
 
d
i
f
f
e
r
e
n
c
e
b
e
t
w
e
e
n
 
r
i
g
h
t
 
a
n
d

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

S
u
a
g
e
s
t
e
d
 
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t

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

a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l

b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
s
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
 
S
e
l
e
c
t
i
n
g

a
n
d
 
r
e
p
l
a
c
i
n
g
d
e
f
e
c
t
i
v
e

o
r
 
w
o
r
n
-
o
u
t
 
p
a
r
t
s
 
a
n
d
m
a
k
i
n
g

t
h
e
 
n
e
c
e
s
s
a
r
y

a
d
j
u
s
t
m
e
n
t
s
 
i
n

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

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

s
e
r
v
i
c
e
 
m
a
n
u
a
l
.

B
.
 
R
e
p
l
a
c
i
n
g
 
a
n
d
a
l
i
g
n
i
n
g
 
t
y
p
e

o
n
 
t
y
p
e
w
r
i
t
e
r
 
a
n
d

s
o
l
d
e
r
i
n
g
 
t
y
p
e
 
t
o

t
y
p
e
 
b
a
r
.

C
.
 
C
l
e
a
n
i
n
g
 
a
n
d
w
a
s
h
i
n
g
 
t
y
p
e
w
r
i
t
e
r
s

a
n
d
 
p
a
r
t
s
.

D
.
 
R
o
u
t
i
n
e

s
e
r
v
i
c
i
n
g
 
a
n
d
l
u
b
r
i
c
a
t
i
o
n
 
o
f

t
y
p
e
w
r
i
t
e
r
.

E
.
 
T
e
s
t
i
n
g

p
o
w
e
r
 
d
r
i
v
e
n
 
m
a
c
h
i
n
e
s

f
o
r
 
o
p
e
r
a
t
i
o
n
a
l

f
a
u
l
t
s
 
a
n
d
 
m
a
k
i
n
g

n
e
c
e
s
s
a
r
y
 
c
o
r
r
e
c
t
i
v
e

a
d
j
u
s
t
m
e
n
t
s
.

t.



F
.
 
C
h
e
c
k
i
n
g
 
r
e
a
s
s
e
m
b
l
e
d
 
m
a
n
u
a
l
l
y
 
o
p
e
r
a
t
e
d
 
m
a
c
h
i
n
e
s
 
a
n
d
 
m
a
k
i
n
g

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



B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
V

T
i
t
l
e
:
 
O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
B
u
s
i
n
e
s
s
 
M
a
c
h
i
n
e
 
S
e
r
v
i
c
i
n
g
 
a
n
d
 
R
e
l
a
t
e
d
O
c
c
u
p
a
-

t
i
c
:
m
k
s
.

O
b
j
e
c
t
i
v
e
:
 
T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
 
s
e
r
v
i
c
i
n
g

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

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.
 
T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.
 
T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.
 
T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.
 
T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.
 
T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

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

H
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.
 
T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.
 
T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
p
r
a
c
t
i
c
a
l

a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
b
u
s
i
n
e
s
s
m
a
c
h
i
n
e
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
 
W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n
c
o
n
c
e
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
t
h
e
.

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

i
n
s
t
a
l
l
a
t
i
o
n
 
a
n
d
 
r
e
p
a
i
r

c
l
u
s
t
e
r
.

B
.
 
V
i
s
i
t
i
n
g
 
a
n
:
o
f
f
i
c
e
 
o
f
 
t
h
e

S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.
 
L
i
s
t
e
n
i
n
g
.
 
t
o
.
a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
.
 
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o

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

i
n

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

f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

E
.
 
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r

a
p
p
r
e
n
t
i
c
e
s
.

F
.
 
V
i
s
i
t
i
n
g
 
a
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e

r
e
p
a
i
r
 
s
h
o
p
.

G
.
 
R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l

O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k
.



LEVEL II EXPERIENCES

SECOND YEAR .PROGRAM



B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I

T
i
t
l
e
:
 
I
n
t
r
o
d
u
c
t
o
r
y
 
E
x
e
r
c
i
s
e
s
 
i
n
 
t
h
e
 
S
e
r
v
i
c
i
n
g
 
o
f

C
a
l
c
u
l
a
t
o
r
s
 
a
n
d
 
A
d
d
i
n
g
 
M
a
c
h
i
n
e
s
.

O
b
 
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

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

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

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
m
i
n
g
:

A
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g

t
h
e
 
r
i
b
b
o
n
,

p
l
a
t
e
n
,
 
f
e
e
d
 
r
o
l
l
e
r
E
,
 
r
u
b
b
e
r
 
f
e
e
t
,

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

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

w
h
i
c
h
 
m
i
g
h
t
 
b
e
 
a
f
f
e
c
t
e
d
 
b
y
 
c
l
e
a
n
i
n
g

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

o
r
 
b
y
 
h
a
n
d
.

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

a
n
d
 
c
o
v
e
r
 
p
l
a
t
e
s
 
f
r
o
m
 
t
h
e
 
c
a
l
c
u
l
a
t
o
r

a
n
d
 
a
d
d
i
n
g
 
m
a
c
h
i
n
e
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

t
o
o
l
s
,

C
.
 
R
e
m
o
v
i
n
g
.
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
a
l
l
 
e
l
e
c
t
r
i
c
a
l

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

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

D
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e

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

m
a
c
h
i
n
e
 
w
i
t
h
 
c
o
n
v
e
n
t
i
o
n
a
l

o
r
 
s
p
e
c
i
a
l

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

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

a
n
d
 
a
d
d
i
n
g
 
m
a
c
h
i
n
e
s
 
w
i
t
h
 
s
p
e
c
i
a
l
 
a
n
d

c
o
n
v
e
n
t
i
o
n
a
l
 
t
o
o
l
s
 
i
n
d
i
c
a
t
e
d
 
b
y
 
t
h
e

s
e
r
v
i
c
e
 
m
a
n
u
a
l
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
d
i
a
g
r
a
m
s

t
o
 
f
o
l
l
o
w
 
t
h
e
 
m
o
v
e
m
e
n
t
 
o
f
 
p
a
r
t
s
 
i
n
 
t
h
e

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

C
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
e
r
v
i
c
e

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



G
e
n
e
r
a
l
 
I
n
f
o
a
t
i
O
n

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
p
a
r
t
s

o
f
 
t
h
e
 
c
a
l
c
u
l
a
t
o
r
 
a
n
d
 
a
d
d
i
n
g

m
a
c
h
i
n
e
.

B
.
 
P
r
a
c
t
i
c
i
n
g
 
s
a
f
e
t
y
 
p
r
o
c
e
d
u
r
e
s
 
n
o
t
e
d

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

w
h
e
n
 
d
i
s
a
s
s
e
m
b
l
i
n
g
 
a
n
d
.
 
r
e
a
s
s
e
m
b
l
i
n
g
-

a
n
d
 
a
d
d
i
n
g

m
a
c
h
i
n
e
s
.

C
.
:
A
r
r
a
n
g
i
n
g
 
p
a
r
t
s
.
 
i
n

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

o
r

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

D
.
 
O
p
e
r
a
t
i
n
g
 
t
h
e
 
c
a
l
c
u
l
a
t
o
r
 
a
n
d
 
a
d
d
i
n
g
m
a
c
h
i
n
e
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
.

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

m
a
c
h
i
n
e
s
.

F
.
 
E
x
p
l
a
i
n
i
n
g
'
 
t
h
e
 
f
u
n
c
t
i
o
n
 
a
n
d
m
o
v
e
m
e
n
t
 
o
f
 
e
a
c
h
 
p
a
r
t
 
o
f
 
t
h
e

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

G
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f

s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,

w
r
e
n
c
h
e
s
,
 
c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
.

H
.
 
A
p
p
l
y
i
n
g
 
t
h
e

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

t
o
o
l
s
.

I
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

J
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
t
h
e
 
w
o
r
k
.

K
.
 
A
p
p
l
y
i
n
g
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
p
u
l
l
i
n
g
,
 
p
r
e
s
s
i
n
g
,

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

R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
u
s
i
n
g

p
l
i
e
r
s
 
f
o
r
 
r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

M
.
 
A
p
p
l
y
i
n
g
 
.
t
h
e
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

N
.
 
.
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
O
f
 
s
t
r
i
p
p
i
n
g
 
w
i
r
e

0
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

P
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
,
 
u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

Q
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

R
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
.
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

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



B
i
g
a
u
t
e
l
l
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
a
p
p
l
i
a
n
c
e
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.
 
D
i
s
a
s
s
e
m
b
l
i
n
g
 
c
a
l
c
u
l
a
t
o
r
s
 
a
n
d
 
a
d
d
i
n
g
 
m
a
c
h
i
n
e
s
 
f
o
r
 
m
i
n
o
r
 
r
e
p
a
i
r
s
,

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

B
.
 
R
e
a
s
s
e
m
b
l
i
n
g
 
o
f
 
t
h
e
 
r
e
p
a
i
r
e
d
,
 
r
e
c
o
n
d
i
t
i
o
n
e
d
 
o
r
 
r
e
b
u
i
l
t
 
c
a
l
c
u
l
a
-

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

t
h
e
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
.

C
.
 
R
e
m
o
v
i
n
g
,
 
m
a
k
i
n
g
 
m
i
n
o
r
 
r
e
p
a
i
r
s
 
a
n
d
 
r
e
-
i
n
s
t
a
l
l
i
n
g
 
m
o
t
o
r
s
 
i
n
 
t
h
e

p
o
w
e
r
 
d
r
i
v
e
n
 
m
a
c
h
i
n
e
s
.

D
.
 
I
d
e
n
t
i
f
y
i
n
g
 
s
p
e
c
i
a
l
 
a
n
d
 
c
o
m
m
o
n
 
t
o
o
l
s
 
u
s
e
d
 
i
n
 
t
h
e
 
r
e
p
a
i
r
,
 
s
e
r
v
i
c
e

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

0



B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
'
 
I
I

U
n
i
t
 
I
I

T
i
t
l
e
:
 
R
e
p
l
a
c
i
n
g
 
C
o
m
p
o
n
e
n
t
s
 
a
n
d
 
T
e
s
t
i
n
g
 
t
h
e
 
R
e
p
a
i
r
e
d
 
C
a
l
c
u
l
a
t
o
r
s
 
a
n
d
 
A
d
d
i
n
g
 
M
a
c
h
i
n
e
s
.

O
b
j
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
c
l
e
a
n
i
n
g
,
 
r
e
c
o
g
n
i
t
i
n
g
 
a
n
d
 
r
e
p
l
a
d
-

i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
p
a
r
t
s
,
 
a
n
d
 
t
e
s
t
i
n
g
 
t
h
e
 
r
e
p
a
i
r
e
d
 
t
y
p
e
w
r
i
t
e
r
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
a
:

A
.
 
B
l
o
w
i
n
g
 
l
o
o
s
e
 
d
i
r
t
 
f
r
o
m
 
t
h
e
 
c
a
l
c
u
l
a
t
o
r

.
a
n
d
 
a
d
d
i
n
g
 
m
a
c
h
i
n
e
 
w
i
t
h
 
c
o
m
p
r
e
s
s
e
d
 
a
i
r
.

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

w
i
t
h
 
w
a
t
e
r
 
t
o
 
r
e
m
o
v
e
 
l
o
o
s
e
 
d
i
r
t
.

C
.
 
P
l
a
c
i
n
g
 
t
h
e
 
c
a
l
c
u
l
a
t
o
r
 
o
r
 
a
d
d
i
n
g
 
m
a
c
h
i
n
e

i
n
 
a
n
 
o
v
e
n
 
t
o
 
e
v
a
p
o
r
a
t
e
 
a
l
l
 
p
o
s
s
i
b
l
e

m
o
i
s
t
u
r
e
.

D
.
 
L
u
b
r
i
c
a
t
i
n
g
 
t
h
e
 
c
a
l
c
u
l
a
t
o
r
 
o
r
 
a
d
d
i
n
g

m
a
c
h
i
n
e
 
w
i
t
h
 
a
 
l
i
g
h
t
 
o
i
l
.

E
.
 
R
e
p
l
a
c
i
n
g
 
a
l
l
 
d
e
f
e
c
t
i
v
e
 
p
a
r
t
s
 
w
i
t
h

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

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

F
.
 
L
u
b
r
i
c
a
t
i
n
g
 
t
h
e
-
p
a
r
t
s
 
t
o
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

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

G
.
 
O
p
e
r
a
t
i
n
g
 
t
h
e
 
c
a
l
c
u
l
a
t
o
r
 
o
r
 
a
d
d
i
n
g
 
m
a
-

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

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

41
11

11
M

li

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
i
r
e
c
t
i
o
n
s
 
o
n
 
c
l
e
a
n
i
n
g
 
s
o
l
u
-

t
i
o
n
s
 
f
o
r
 
p
r
o
p
e
r
 
m
i
x
i
n
g
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
I
c
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
e
r
v
i
c
e

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

a
d
d
i
n
g
 
m
a
c
h
i
n
e
s
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
l
i
q
u
i
d
s
 
i
n
 
o
u
n
c
e
s
,
 
p
i
n
t
s
,
 
q
u
a
r
t
s
,

a
n
d
 
g
a
l
l
o
n
s
.

S
c
i
e
n
c
e
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
f
l
a
m
m
a
b
l
e
 
a
n
d
 
e
x
p
l
o
s
i
v
e

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

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
o
f
 
s
o
l
u
t
i
o
n
 
f
o
r
 
c
l
e
a
n
i
n
g
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
s
.



B
e
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
p
a
r
t
s
 
o
f
 
c
a
l
c
u
l
a
t
o
r
s
 
a
n
d
 
a
d
d
i
n
g
m
a
c
h
i
n
e
s
.

C
.
 
P
r
a
c
t
i
c
i
n
g
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
n
o
t
e
d
 
i
n
 
t
h
e
 
s
e
r
v
i
c
e

m
a
n
u
a
l
.

D
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
c
 
o
p
e
r
a
t
i
o
n
o
f
.
c
a
l
c
u
l
a
t
o
r
s
 
a
n
d
 
a
d
d
i
n
g
m
a
c
h
i
n
e
s
.

E
.
 
E
x
p
l
a
i
n
i
n
g
.
t
h
e
 
f
u
n
c
t
i
o
n
a
n
d
 
m
o
v
e
m
e
n
t
 
o
f
 
e
a
c
h
p
a
r
t
 
o
f
 
c
a
l
c
u
l
a
t
o
r
s

a
n
d
 
a
d
d
i
n
g
 
m
a
c
h
i
n
e
s
.

F
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f

s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,

w
r
e
n
c
h
e
s
,
 
c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
,

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e

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

o
f
 
t
o
o
l
s
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
t
h
e
 
w
o
r
k
.

J
.
 
A
p
p
l
y
i
n
g
 
m
e
t
h
o
d
s
 
o
f
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,

p
r
e
s
s
i
n
g
 
a
n
d

t
w
i
s
t
i
n
g
.

K
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

r
e
s
u
l
t
s
 
o
f
 
u
s
i
n
g
 
p
l
i
e
r
s

f
o
r
 
r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

L
.
 
A
p
p
l
y
i
n
g
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s

f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

I
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

N
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

0
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
,
 
u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

P
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

Q
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d

f
a
s
t
e
n
e
r
s
.

R
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
r
i
g
h
t

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

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
p
r
a
c
t
i
c
a
l

a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
b
u
s
i
n
e
s
s
m
a
c
h
i
n
e
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
 
S
e
l
e
c
t
i
n
g
 
a
n
d
r
e
p
l
a
c
i
n
g
 
d
e
f
e
c
t
i
v
e

o
r
 
w
o
r
n
-
o
u
t
 
p
a
r
t
s
 
a
n
d
 
m
a
k
i
n
g

t
h
e
 
n
e
c
e
s
s
a
r
y
 
a
d
j
u
s
t
m
e
n
t
s

i
n
 
c
o
n
n
e
c
t
i
o
n
 
w
i
t
h
 
t
h
e
s
e

r
e
p
l
a
c
e
m
e
n
t
s

b
y
 
f
o
l
l
o
w
i
n
g
 
d
i
a
g
r
a
m
s

a
n
d
 
i
n
s
t
r
u
c
t
i
o
n
s
 
i
n
 
t
h
e

s
e
w
:
 
i
c
e
 
m
a
n
u
a
l
.

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

m
a
c
h
i
n
e
s
.

C
.
 
C
l
e
a
n
i
n
g
 
a
n
d
 
w
a
s
h
i
n
g
c
a
l
c
u
l
a
t
i
n
g
 
a
n
d
 
a
d
d
i
n
g
 
m
a
c
h
i
n
e
s

a
n
d
 
p
a
r
t
s
.

D
.
 
R
o
u
t
i
n
e
 
s
e
r
v
i
c
i
n
g
 
a
n
d

l
u
b
r
i
c
a
t
i
o
n
 
o
f
 
c
a
l
c
u
l
a
t
o
r
s

a
n
d
 
a
d
d
i
n
g

m
a
c
h
i
n
e
s
.
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R
. T

es
tin

g 
pe

r 
dr

iv
en

 m
ac

hi
ne
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na

l f
au

lts
 a

nd
 m

ak
in

g
ne

ce
ss

ar
y 

co
rr

ec
tiv

e 
ad

ju
st

m
en

ts
.

P.
 C

he
ck

in
g 

re
as

se
m

bl
ed

 m
an

ua
lly

 o
pe

ra
te

d 
m

ac
hi

ne
s 

an
d 

m
ak

in
g 

co
r-

re
ct

iv
e 

ad
ju

st
m

en
ts

.
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B
U
S
I
N
E
S
S
 
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:
 
O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
B
u
s
i
n
e
s
s
 
M
a
c
h
i
n
e
 
S
e
r
v
i
c
i
n
g
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
-

t
i
o
n
s
.

0
4
e
c
t
p
e
:
 
T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
 
S
e
r
v
i
c
i
n
g

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

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.
 
T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.
 
T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.
 
T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.
 
T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.
 
T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

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

H
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.
 
T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.
 
T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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



A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
,
W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
t
h
e

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

c
l
u
s
t
e
r
.

8
.
 
V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.
 
L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
.
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e
 
s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r

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

E
.
 
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.
 
V
i
s
i
t
i
n
g
 
a
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
 
r
e
p
a
i
r
 
s
h
o
p
.

G
.
 
R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l
 
O
u
t
l
o
o
k
 
H
a
n
d
b
g
2
h
.



B
o
o
k

I
N
S
T
R
U
C
T
I
O
N
A
L
 
M
A
T
E
R
I
A
L
S
F
O
R
 
B
U
S
I
N
E
S
S
M
A
C
H
I
N
E
 
S
E
R
V
I
C
I
N
G

T
I
T
L
E

v
n
r
a
 
m
i
t
a
 
M
e
c
h
a
n
i
c
a
l

T
r
a
i
n
i
n
g
 
M
a
n
u
a
l
 
b
y

C
l
a
r
e
n
c
e
 
L
e
R
o
y
 
J
o
n
e
s

H
o
c
*

K
n
o
w
 
Y
o
u
r
 
T
y
p
e
w
r
i
t
e
r

b
y
 
E
u
g
e
n
e
 
L
.
 
D
a
h
l

B
o
o
k

T
y
p
e
w
r
i
t
e
r
 
C
a
r
e
 
b
y

A
l
f
r
e
d
 
H
.
 
H
a
u
s
r
a
t
h

P
a
m
p
h
l
e
t

M
e
c
h
a
n
i
c
a
l
 
I
n
s
t
r
u
c
t
i
o
n
s

M
a
n
u
a
l

P
a
r
t
s
 
C
a
t
a
l
o
g
 
a
n
d

S
e
r
v
i
c
e
 
D
a
t
a

M
a
n
t
i
a
l

R
o
y
a
l
 
S
t
a
n
d
a
r
d
 
M
a
c
h
i
n
e

A
d
j
u
s
t
m
e
n
t
 
M
a
n
u
a
l

M
a
n
u
a
l

S
e
r
v
i
c
e
 
E
n
g
i
n
e
e
r
i
n
g

M
a
n
u
a
l

M
a
n
u
a
l

U
n
d
e
r
w
o
o
d
 
T
y
p
e
w
r
i
t
e
r

A
d
j
u
s
t
m
e
n
t
 
M
a
n
u
a
l

D
E
S
C
R
I
r
T
I
O
N

S
O
U
R
C
E

T
h
e
 
t
e
x
t

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

A
m
e
s
 
S
u
p
p
l
y
 
C
o
.

t
y
p
e
w
r
i
t
e
r
 
c
a
r
e
 
a
n
d
s
e
r
v
i
c
e

T
h
e
 
t
e
x
t

c
o
v
e
r
s
 
f
u
n
d
a
m
e
n
t
a
l
s

o
f
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
a
n
d

r
e
p
a
i
r
 
o
f
 
t
y
p
e
w
r
i
t
e
r
s

T
h
e
 
t
e
x
t

c
o
v
e
r
s
 
t
y
p
e
w
r
i
t
e
r

c
a
r
e

P
a
M
p
t
i
l
e
t

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

f
u
n
c
t
i
o
n
s
 
o
f
 
t
h
e
R
e
m
i
n
g
t
o
n

R
a
n
d
 
b
u
s
i
n
e
s
s
 
m
a
c
h
i
n
e
s

M
a
n
u
a
l
 
i
s
 
a
 
p
a
r
t
s

c
a
t
a
l
o
g

o
f
 
R
.
C
.
 
A
l
l
e
n

B
u
s
i
n
e
s
s

M
a
c
h
i
n
e
s

M
a
n
u
a
l
 
c
o
v
e
r
s
 
t
h
e

a
d
j
u
s
t
m
e
n
t

o
f
 
R
o
y
a
l
 
t
y
p
e
w
r
i
t
e
r
s

M
a
n
u
a
l
 
c
o
v
e
r
s
 
t
h
e

s
e
r
v
i
c
e

o
f
 
S
m
i
t
h
-
C
u
r
o
n
e

b
u
s
i
n
e
s
s

m
a
c
h
i
n
e
s

M
a
n
u
a
l
 
c
o
v
e
r
s
 
t
h
e

a
d
j
u
s
t
m
e
n
t

o
f
 
U
n
d
e
r
w
o
o
d
t
y
p
e
w
r
i
t
e
r
s

S
u
p
e
r
i
n
t
e
n
d
e
n
t
 
o
f

D
o
c
u
m
e
n
t
s

S
u
p
e
r
i
n
t
e
n
d
e
n
t
 
o
f

D
o
c
u
m
e
n
t
s

R
e
m
i
n
g
t
o
n
.
 
R
a
n
d
,
 
I
n
c
.

R
.
C
.
 
A
l
l
e
n
 
B
u
s
i
n
e
s
s

M
a
c
h
i
n
e
s
,
 
I
n
c
.

R
o
y
a
l
 
T
y
p
e
w
r
i
t
e
r
 
C
o
.

S
m
i
t
h
-
C
o
r
o
n
a
,
 
I
n
c
.

U
n
d
e
r
w
o
o
d
 
C
o
r
p
o
r
a
t
i
o
n

N O O





*
H
O
M
E
 
A
P
P
L
I
A
N
C
E

S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I

T
i
t
l
e
:

D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
C
a
u
s
e
 
a
n
d
L
o
c
a
t
i
n
g
 
t
h
e
 
T
r
o
u
b
l
e

i
n
 
t
h
e
 
S
m
a
l
l
 
H
o
m
e
A
p
p
l
i
a
n
c
e
.

O
b
j
e
c
t
 
,
y
e
s

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e

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

s
y
m
p
t
o
m
s
 
a
n
d

i
s
o
l
a
t
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e

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

a
p
p
l
i
a
n
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
L
e
a
r
n
i
n
g

A
.
 
O
p
e
r
a
t
i
n
g
 
t
h
e
 
a
p
p
l
i
a
n
c
e

i
n
 
o
r
d
e
r
 
t
o

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

B
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g

f
o
r
 
o
b
v
i
o
u
s
 
e
l
e
c
t
r
i
c
a
l

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

a
p
p
l
i
a
n
c
e
.

C
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g

f
o
r
 
o
b
v
i
o
u
s
 
d
e
f
e
c
t
s

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

o
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

D
.
 
C
o
n
n
e
c
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
m
e
t
e
r
s
 
i
n
 
t
h
e
p
r
o
p
e
r

m
a
n
n
e
r
.

B
e
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e

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

w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

F
.
 
D
e
t
e
r
m
i
n
i
n
g
 
v
o
l
t
a
g
e
a
n
d
 
r
e
s
i
s
t
a
n
c
e
 
i
n
 
t
h
e

a
p
p
l
i
a
n
c
e
 
w
i
t
h
a
 
v
o
l
t
-
o
h
m
 
m
e
t
e
r
.

G
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g

f
o
r
 
d
e
f
e
c
t
i
v
e

a
c
-

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

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

b
r
u
s
h
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
c
u
s
t
o
m
e
r
'
s
 
c
o
m
p
l
a
i
n
t

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

a
p
p
l
i
a
n
c
e
.

B
.
 
W
r
i
t
i
n
g
 
t
h
e
 
m
a
l
f
u
n
c
t
i
o
n
s

o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e

o
n
 
a
 
s
e
r
v
i
c
e
 
t
i
c
k
e
t
.

C
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,

s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

D
.
 
R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
s
e
r
v
i
c
e
 
r
e
f
e
r
e
n
c
e

c
h
a
r
t
 
f
o
r
 
t
h
e
 
p
o
s
s
i
b
l
e

c
a
u
s
e
 
o
f
 
t
r
o
u
b
l
e
.

E
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
m
e
t
e
r
 
r
e
a
d
i
n
g
s

t
o
 
d
e
t
e
r
m
i
l
e

t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e

c
o
m
p
o
n
e
n
t
s
.

F
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s

a
n
d
 
i
n
f
o
r
m
a
t
i
o
n

l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
p
l
a
t
e
 
o
f
t
h
e
 
u
n
i
t
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
o
m
p
u
t
i
n
g
 
O
h
m
'
s
 
L
a
w
 
t
o

d
e
t
e
r
m
i
n
e
 
a
m
p
e
r
a
g
e
,

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

0 1-



S
c
i
e
n
c
e
:

A
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
l
e
c
t
r
o
n
 
t
h
e
o
r
y
 
o
f

c
u
r
r
e
n
t

f
l
o
w
 
i
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
s
e
r
i
e
s

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

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
c
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e

a
p
p
l
i
a
n
c
e
.

B
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
n
a
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g

c
o
n
t
a
i
n
i
n
g
 
m
e
t
a
l

f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

d
.
 
d
i
s
c
o
n
n
e
c
t
i
n
g
 
t
h
e
 
*
a
p
p
l
i
a
n
c
e
 
f
r
o
m
 
t
h
e
p
o
w
e
r
 
s
u
p
p
l
y
 
b
e
f
o
r
e

s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

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

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f

p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

D
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
m
e
t
e
r
 
f
o
r
 
t
h
e
 
j
o
b
 
t
o
 
b
e
 
d
o
n
e
:

v
o
l
t
m
e
t
e
r
,
 
a
m
p
-
m
e
t
e
r
 
o
r
 
a
m
p
 
p
r
o
b
e
,
 
c
o
n
t
i
n
u
i
t
y
t
e
s
t
e
r
,
 
v
o
l
t
-
o
h
m
 
m
e
t
e
r
.

E
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e

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

P
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,

c
h
e
c
k
i
n
g
,
 
c
a
l
i
b
r
a
t
i
n
g

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

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
 
f
o
r
d
i
a
g
n
o
s
i
n
g
 
i
n
c
o
r
r
e
c
t
 
o
p
e
r
a
t
i
o
n
.

H
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
c
h
e
c
k
i
n
g
 
f
o
r

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

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

e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t

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

p
o
s
s
i
b
l
e
.
 
M
e
u
s
e
 
o
f
 
a
c
t
u
a
l
 
a
p
p
l
i
a
n
c
e
s

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

A
.
 
C
h
e
c
k
i
n
g
 
h
e
a
t
i
n
g
 
e
l
e
m
e
n
t
s
 
w
i
t
h

a
n
 
o
h
m
 
m
e
t
e
r
.

B
.
 
T
e
s
t
i
n
g
 
c
i
r
c
u
i
t
s
 
w
i
t
h
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r

o
r
 
o
h
m
 
m
e
t
e
r
.

C
.
 
W
i
r
i
n
g
 
d
r
y
 
c
e
l
l
s
 
i
n
 
"
s
e
r
i
e
s
"
 
a
n
d
 
"
p
a
r
a
l
l
e
l
"

c
i
r
c
u
i
t
s
.

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



E
 .C

al
cu

lit
an

g 
th

e
am

ou
nt

 o
f 

cu
rr

en
t f

lo
w

 in
 a

n 
ap

pl
ia

nc
e 

us
in

g
O

hm
's

 L
aW

.
F.

 I
de

nt
if

yi
ng

 d
ef

ec
ts

 in
 th

e 
ap

pl
ia

nc
e 

by
 c

he
ck

in
g 

tr
ou

bl
e 

po
in

ts
no

te
d 

in
 s

er
vi

ce
 m

an
ua

l.



H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
'

U
N
I
T
 
I
I
.

T
i
t
l
e
:

I
n
t
r
o
d
u
c
t
o
r
y
 
E
x
e
r
c
i
s
e
s
 
i
n
 
t
h
e
 
S
e
r
v
i
c
i
n
g

o
f
 
S
m
a
l
l
 
A
p
p
l
i
a
n
c
e
s
.

O
b
j
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l

t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
d
i
s
a
s
s
e
m
b
l
i
n
g
a
n
d
 
r
e
a
s
s
e
m
b
l
i
n
g

s
m
a
l
l
 
a
p
p
l
i
a
n
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

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

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

B
.
 
R
e
p
l
a
d
i
n
g
.
 
f
a
s
t
e
n
e
r
s
 
a
n
d
c
o
v
e
r
 
p
l
a
c
e
s
 
w
i
t
h
,

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

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

a
s
m
a
l
l
 
b
r
u
s
h
.

D
.
 
D
r
e
s
s
i
n
g
 
c
o
n
t
a
c
t
s
 
o
n
 
p
l
u
g
 
-
i
n
 
t
y
p
e
 
e
l
e
-

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

E
.
 
A
p
p
l
y
i
n
g
 
l
u
b
r
i
c
a
n
t
 
o
n
 
l
i
n
k
a
g
e
 
a
n
d
 
l
e
v
e
r
s

o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

F
.
 
R
e
m
o
v
i
n
g
 
s
o
l
d
e
r
e
d
 
c
o
n
n
e
c
t
i
o
n
s
 
w
i
t
h

a
s
o
l
d
e
r
i
n
g
 
i
r
o
n
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

K
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

4
1
1
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
t
o
o
l
s
 
f
o
r
 
t
h
e

j
o
b
 
t
o
 
b
e
 
d
o
n
e
:

s
c
r
e
w
d
r
i
v
e
r
s
,
 
w
r
e
n
c
h
e
s
,
 
p
l
i
e
r
s
,
 
c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
.

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

C
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
h
o
l
d
i
n
g
 
w
o
r
k
.

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r

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

E
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

F
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d

s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.



G
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s

o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s

o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

J
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
b
e
t
w
e
e
n
 
r
i
g
h
t

a
n
d
 
l
e
f
t
-
h
a
n
d
 
t
h
r
e
a
d
s
.

K
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
,
h
o
e
s
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s

o
f
 
c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k

s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

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

t
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r

o
p
e
r
a
t
i
o
n
s

L
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
o
f
 
c
h
e
c
k
i
n
g
 
f
o
r
 
e
l
e
c
t
r
i
c
a
l
 
g
r
o
u
n
d
s
.

N
I
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
p
a
r
t
s

o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

N
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,
 
p
r
e
s
s
i
n
g
 
a
n
d

t
w
i
s
t
i
n
g
.

0
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f

s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

P
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
o
f
 
o
b
s
e
r
v
i
n
g
 
r
e
c
o
m
m
e
n
d
e
d
 
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n

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

f
l
a
n
g
e
s
.

Q
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
,

s
i
z
e
s
,
 
a
n
d
 
t
i
p
s
 
o
f
 
s
o
l
d
e
r
i
n
g

i
r
o
n
s
.

R
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e

i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
i
n
n
i
n
g
 
t
h
e
 
t
i
p
 
o
f
 
t
h
e

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

S
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e

a
n
d
 
p
u
r
p
o
s
e
s
 
o
f
 
f
l
u
x
 
w
h
e
n
 
s
o
l
d
e
r
i
n
g
.

T
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s

o
f
 
t
r
a
n
s
f
e
r
r
i
n
g
 
h
e
a
t
 
t
o
 
w
o
r
k
.

U
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t

s
o
l
d
e
r
s
 
a
n
d
 
f
l
u
x
e
s
 
t
o
 
u
s
e
 
o
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
I
1
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

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

A
.
 
D
i
s
a
s
s
e
m
b
l
i
n
g
 
a
p
p
l
i
a
n
c
e
s

s
u
c
h
 
a
s
:

i
r
o
n
s
,
 
t
o
a
s
t
e
r
s
,
 
w
a
f
f
l
e
b
a
k
e
r
s
,

c
o
f
f
e
e
 
m
a
k
e
r
s
,
 
f
o
o
d
 
m
i
x
e
r
s
,

b
l
e
n
d
e
r
s
,
 
f
a
n
s
 
a
n
d
 
b
l
o
w
e
r
s
,
 
w
i
t
h

a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

B
.
 
R
e
a
d
i
n
g
 
s
c
h
e
m
a
t
i
c
s
,

s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s

a
n
d
 
t
r
a
c
i
n
g
 
t
h
e

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

C
.
 
R
e
m
o
v
i
n
g
 
m
e
c
h
a
n
i
c
a
l

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

w
i
t
h
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.



H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

R
e
p
l
a
c
i
n
g
 
a
n
d
 
R
e
p
a
i
r
i
n
g
 
t
h
e
 
D
e
f
e
c
t
i
v
e
P
a
r
t
s
 
o
f
 
S
m
a
l
l
 
A
p
p
l
i
a
n
c
e
s
.

O
b
1
:
i
c
t
i
v
e
t

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
r
e
c
o
g
n
i
z
i
n
g
,

r
e
p
a
i
r
i
n
g
,
 
a
n
d

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

a
p
p
l
i
a
n
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
R
e
p
l
a
c
i
n
g
 
a
l
l
 
d
a
m
a
g
e
d

o
r
 
b
r
o
k
e
n
 
c
o
m
-

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

B
.
 
T
y
i
n
g
 
u
n
d
e
r
w
r
i
t
e
r
s
 
k
n
o
t
 
w
h
e
n
r
e
p
l
a
c
i
n
g

a
 
p
l
u
g
.

C
.
 
R
e
p
a
i
r
i
n
g
 
b
r
e
a
k
s
 
i
n
 
o
p
e
n
-
t
y
p
e
 
c
o
i
l
s
w
i
t
h

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

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

a
 
s
m
a
l
l

b
r
u
s
h
.

E
.
 
D
r
e
s
s
i
n
g
 
t
h
e
 
c
o
n
t
a
c
t
s
 
o
n
 
p
l
u
g
-
i
n
t
y
p
e

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

F
.
 
S
o
l
d
e
r
i
n
g
 
w
i
r
e
s
 
a
n
d
 
e
l
e
c
t
r
i
c
a
l

c
o
n
n
e
c
-

t
i
o
n
s
 
w
i
t
h
 
a
 
s
o
l
d
e
r
i
n
g
 
i
r
o
n
.

G
e
n
e
r
a
l

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e

m
a
n
u
a
l
s
,
 
s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
o
m
p
u
t
i
n
g
 
O
h
m
'
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
a
m
p
e
r
a
g
e
,

v
o
l
t
a
g
e
,
 
a
n
d
 
r
e
s
i
s
t
a
n
c
e
.

S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
S
t
i
c
s
 
o
f
 
s
e
r
i
e
s

a
n
d
 
p
a
r
a
l
l
e
l
 
c
i
r
c
u
i
t
s
 
u
s
e
d
 
i
n
 
t
h
e

a
p
p
l
i
a
n
c
e
.

I
n
f
o
r
m
a
t
i
o
n

.
A
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e

a
p
p
l
i
a
n
c
e
.

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

13 a
t



B
.
 
I
d
e
n
t
i
f
y
i
n
g
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
,
 
p
u
r
p
o
s
e
s
,
 
a
n
d
u
s
e
s
 
o
f
 
t
e
r
m
i
n
a
l
 
b
l
o
c
k
s
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
m
o
u
n
t
i
n
g
 
a
n
d
 
w
i
r
i
n
g
 
h
e
a
t
i
n
g

e
l
e
m
e
n
t
s
.

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
n
e
c
e
s
s
i
t
y
 
o
f
 
s
e
t
t
i
n
g
 
r
a
n
g
e
 
s
u
r
f
a
c
e
 
h
e
a
t
i
n
g
 
e
l
e
m
e
n
t
s

l
e
v
e
l
 
a
n
d
 
f
l
a
t
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
e
v
e
n
 
s
t
r
e
t
c
h
i
n
g
 
w
h
e
n
 
i
n
s
t
a
l
l
i
n
g
o
p
e
n

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

P
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
s
c
r
e
w
d
r
i
v
e
r
,
 
p
l
i
e
r
s
,
 
w
r
e
n
c
h
e
s
,

c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
.

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
o
r
k
.

J
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,
 
p
r
e
s
s
i
n
g

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

K
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
r
e
m
o
v
i
n
g
 
n
u
t
s
 
a
n
d
 
b
o
l
t
s
.

L
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l
 
c
u
t
t
e
r
s
.

M
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

N
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

0
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

t
h
r
e
a
d
e
d

f
a
s
t
e
n
e
r
s
.

P
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

Q
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

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

S
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

.

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s
.

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

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

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

e
.
 
p
r
o
p
e
r
l
y
 
g
r
o
u
n
d
i
n
g
 
t
h
e
 
a
p
p
l
i
a
n
c
e
 
w
h
e
n
 
t
i
g
h
t
e
n
i
n
g

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

T
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
,
 
s
i
z
e
 
a
n
d
 
t
i
p
s
 
o
f
 
s
o
l
d
e
r
i
n
g
 
i
r
o
n
s
.

U
,
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
i
n
n
i
n
g
 
t
h
e
 
t
i
p
 
o
f
 
t
h
e
 
s
o
l
d
e
r
i
n
g
 
i
r
o
n
.

V
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
a
n
d
 
p
u
r
p
o
s
e
s
 
o
f
 
f
l
u
x
 
w
h
e
n
 
s
o
l
d
e
r
i
n
g
.

W
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
t
r
a
n
s
f
e
r
r
i
n
g
 
h
e
a
t
 
t
o
 
w
o
r
k
.

X
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
s
o
l
d
e
r
 
a
n
d
 
f
l
u
x
 
t
o
 
u
s
e
 
o
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.



=
op

te
d 

St
ud

en
t A

ct
iv

iti
es

A
ll 

st
ud

en
t a

ct
iv

iti
es

 s
ho

ul
d 

be
 m

ad
e

as
 p

ra
ct

ic
al

 a
nd

 m
ea

ni
ng

fu
l

as
 p

os
si

bl
e.

T
he

 u
se

 o
f 

ac
tu

al
ap

pl
ia

nc
es

 m
ay

 a
ss

is
t i

n 
th

is
pr

oc
es

s.
A

. T
yi

ng
 a

n 
un

de
rw

ri
te

rs
 k

no
t a

nd
re

pl
ac

in
g 

a 
co

rd
 a

nd
 p

lu
g 

on
 a

n
ap

pl
ia

nc
e.

B
. M

ak
in

g 
so

ld
er

ed
 c

on
ne

ct
io

ns
 w

ith
a 

so
ld

er
in

g 
ir

on
 o

r 
so

ld
er

in
g

gu
n.

C
. M

ak
in

g 
so

ld
er

le
ss

 c
on

ne
ct

io
ns

 w
ith

 "
w

ir
e

nu
ts

."
D

. R
em

ov
in

g 
an

d 
re

pl
ac

in
g

co
m

po
ne

nt
s 

in
di

ca
te

d 
by

 d
ra

w
in

gs
 w

ith
 th

e
ap

pr
op

ri
at

e 
to

ol
s.

L
 C

on
ne

ct
in

g 
co

m
po

ne
nt

s 
in

 s
er

ie
s 

an
d

pa
ra

lle
l c

ir
cu

its
 a

s 
in

di
ca

te
d

by
 th

e 
sc

he
m

at
ic

.
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H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
V

T
i
t
l
e
s

T
e
s
t
i
n
g
 
a
n
d
 
A
d
j
u
s
t
i
n
g
 
S
m
a
l
l
 
A
p
p
l
i
a
n
c
e
s
 
f
o
r
 
M
a
x
i
m
u
m
 
P
e
r
f
o
r
m
a
n
c
e
.

O
b
j
e
c
t
i
v
e
s

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
t
e
s
t
i
n
g
 
a
n
d
 
a
d
j
u
s
t
i
n
g
 
s
m
a
l
l

a
p
p
l
i
a
n
c
e
s
 
f
o
r
 
m
a
x
i
m
u
m
 
p
e
r
f
o
r
m
a
n
c
e
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
D
e
t
e
r
m
i
n
i
n
g
 
v
o
l
t
a
g
e
 
a
n
d
 
r
e
s
i
s
t
a
n
c
e
 
i
n

t
h
e
 
a
p
p
l
i
a
n
c
e
 
w
i
t
h
 
a
 
v
o
l
t
-
o
h
m
 
m
e
t
e
r
.

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

a
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
 
o
r
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

C
.
 
C
o
n
n
e
c
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e

p
r
o
p
e
r
 
m
a
n
n
e
r
.

D
.
 
O
p
e
r
a
t
i
n
g
 
t
h
e
 
a
p
p
l
i
a
n
c
e
 
t
o
 
d
e
t
e
r
m
i
n
e

p
e
r
f
o
r
m
a
n
c
e
.

f

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
m
e
t
e
r
 
r
e
a
d
i
n
g
s
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
c
o
m
p
o
n
e
n
t
s
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
s
e
r
v
i
c
e

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

C
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
o
m
p
u
t
i
n
g
 
O
h
m
'
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
 
a
m
p
e
r
a
g
e
,

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

S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
 
c
o
n
d
u
c
t
o
r
s
 
a
n
d

i
n
s
u
l
a
t
o
r
s
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
m
e
t
h
o
d
s
 
o
f
 
h
e
a
t

t
r
a
n
s
f
e
r
 
(
c
o
n
d
u
c
t
i
o
n
,
 
c
o
n
n
e
c
t
i
o
n
,
 
r
a
d
i
a
t
i
o
n
.
)

C
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

s
e
r
i
e
s

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



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

1
-
6

A
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
c
o
m
p
o
n
e
n
t
s
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l

m
e
t
e
r
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

C
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
f
o
r
 
t
h
e
 
j
o
b
 
t
o
 
b
e
 
d
o
n
e
:

v
o
l
t
m
e
t
e
r
,
 
a
m
p
-
m
e
t
e
r
 
o
r
 
a
m
p
-
p
r
o
b
e
,
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
,
 
v
o
l
t
-
o
h
m
 
m
e
t
e
r
)
.

D
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

E
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,
 
c
h
e
c
k
i
n
g
,
 
a
n
d
 
c
a
l
i
b
r
a
t
i
n
g

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

F
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
c
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
a
s
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

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

A
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
h
e
a
t
i
n
g
 
e
l
e
m
e
n
t
 
w
i
t
h
 
a
n
 
o
b
m
e
t
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e
 
i
t
s

c
o
n
d
i
t
i
o
n
.

B
.
 
L
o
c
a
t
i
n
g
 
b
a
d
 
c
o
n
n
e
c
t
i
o
n
s
 
i
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
 
w
i
t
h
 
a
 
v
o
l
t
m
e
t
e
r
.

C
o
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
i
n
s
u
l
a
t
o
r
s
 
f
o
r
 
c
r
a
c
k
s
 
o
r
 
b
r
e
a
k
s
.

D
.
 
C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
v
o
l
t
m
e
t
e
r
 
a
n
d
 
a
m
p
m
e
t
e
r
 
i
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
 
c
i
r
c
u
i
t
 
t
o

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

E
.
 
C
o
m
p
u
t
i
n
g
 
t
h
e
 
r
e
s
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
m
e
a
s
u
r
e
d
 
v
o
l
t
a
g
e
 
a
n
d
 
c
u
r
r
e
n
t
 
f
l
o
w
.

F
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
o
w
e
r
 
f
o
r
m
u
l
a
 
t
o
 
d
e
t
e
r
m
i
n
e
 
w
a
t
t
a
g
e
 
a
n
d
 
c
o
m
p
a
r
e
 
i
t
 
t
o

t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.



H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
V

T
i
t
l
e
s

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
H
o
m
e
 
A
p
p
l
i
a
n
c
e
 
S
e
r
v
i
c
i
n
g
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
-

p
a
t
i
o
n
s
.

O
b
 
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
h
o
m
e
 
a
p
p
l
i
a
n
d
e
 
s
e
r
v
i
c
i
n
g

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

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

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.
 
T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.
 
T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.
 
T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.
 
T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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

e
m
p
l
o
y
m
e
n
t
.

F
.
 
T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.
 
T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
e
e
m
e
n
t
.

H
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.
 
T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.
 
T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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



S
a
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
.
 
W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n

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

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

B
.
 
V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.
 
L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
t
r
a
d
e
 
u
n
i
o
n
.

D
.
 
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o

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

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

E
.
 
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.
 
V
i
s
i
t
i
n
g
 
a
n
 
a
p
p
l
i
a
n
c
e
 
s
e
r
v
i
c
e
 
c
e
n
t
e
r
.

G
.
 
R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l
 
l
 
O
u
t
l
o
o
k

H
a
n
d
b
o
o
k
.



LEVEL II EXPERIENCES

SECOND YEAR PROGRAM



H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I

T
i
t
l
e
:

I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
M
a
j
o
r
 
H
o
m
e
 
A
p
p
l
i
a
n
c
e
s
.

O
b
j
e
c
t
i
v
e

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
,
 
t
e
s
t
i
n
g
,
 
a
n
d

e
x
p
l
a
i
n
i
n
g
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
r
e
c
e
p
t
a
c
l
e
 
t
o
 
t
h
e
 
p
o
w
e
r

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

B
.
 
C
o
n
n
e
c
t
i
n
g
 
a
 
p
i
g
t
a
i
l
 
t
o
 
a
n
 
a
p
p
l
i
a
n
c
e
 
w
i
t
h

a
 
s
c
r
e
w
d
r
i
v
e
r
.

C
.
 
C
o
n
n
e
c
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e
 
p
r
o
p
e
r

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

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

D
.
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
v
e
n
t
 
s
y
s
t
e
m
 
f
o
r
 
a
n
 
a
u
t
o
-

m
a
t
i
c
 
d
r
y
e
r
 
i
n
 
t
h
e
 
h
o
m
e
.

E
.
 
C
u
t
t
i
n
g
 
a
 
h
o
l
e
 
i
n
 
w
o
o
d
,
 
p
l
a
s
t
e
r
,
 
b
r
i
c
k
,

o
r
 
c
o
n
c
r
e
t
e
 
f
o
r
 
m
o
u
n
t
i
n
g
 
a
n
 
e
x
h
a
u
s
t
 
h
o
o
d

t
h
r
o
u
g
h
 
t
h
e
 
f
l
o
o
r
 
o
r
 
o
u
t
s
i
d
e
 
w
a
l
l
 
w
i
t
h

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

F
.
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
w
a
t
e
r
 
h
o
s
e
s
 
a
n
d
 
d
r
a
i
n

h
o
s
e
s
 
t
o
 
t
h
e
 
w
a
s
h
i
n
g
 
m
a
c
h
i
n
e
 
w
i
t
h
 
w
a
t
e
r

p
u
m
p
 
p
l
i
e
r
s
.

G
.
 
C
o
n
n
e
c
t
i
n
g
 
a
 
g
r
o
u
n
d
 
t
o
 
a
n
 
a
p
p
l
i
a
n
c
e
 
w
i
t
h

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

H
.
 
P
l
u
g
g
i
n
g
 
t
h
e
 
l
i
n
e
 
c
o
r
d
 
i
n
t
o
 
t
h
e

r
e
c
e
p
t
a
c
l
e
.

I
.
 
L
e
v
e
l
i
n
g
 
t
h
e
 
a
p
p
l
i
a
n
c
e
 
f
o
r
 
m
a
x
i
m
u
m
 
p
e
r
-

f
o
r
m
a
n
c
e
 
w
i
t
h
 
a
 
l
e
v
e
l
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,
_

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

m
a
n
u
a
l
s
,
 
s
c
h
e
m
a
t
i
c
s
,
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
 
a
n
d
 
i
n
f
o
r
m
a
-

t
i
o
n
 
l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
p
l
a
t
e
 
o
f
 
t
h
e

u
n
i
t
.

C
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
m
e
t
e
r
 
r
e
a
d
i
n
g
s
 
t
o
 
d
e
t
e
r
m
i
n
e

e
l
e
c
t
r
i
c
a
l
 
v
a
l
u
e
s
 
a
t
 
t
h
e
 
s
e
r
v
i
c
e
 
o
u
t
l
e
t
.

D
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 
m
a
n
u
a
l
s

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

t
h
e
 
a
p
p
l
i
a
n
c
e
s
.

E
.
 
E
x
p
l
a
i
n
i
n
g
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
c
o
n
t
r
o
l
s
,

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

c
u
s
t
o
m
e
r
.

F
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
a
n
d
 
m
e
t
h
o
d
 
o
f

c
l
e
a
n
i
n
g
 
t
h
e
 
l
i
n
t
 
t
r
a
p
 
o
f
 
a
n
 
a
u
t
o
m
a
t
i
c

d
r
y
e
r
 
t
o
 
t
h
e
 
c
u
s
t
o
m
e
r
.

G
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
m
e
t
h
o
d
s
 
o
f
 
p
r
o
t
e
c
t
i
n
g
 
t
h
e

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



J
.
 
M
a
n
u
a
l
l
y
 
o
p
e
r
a
t
i
n
g
 
t
h
e
 
c
o
n
t
r
o
l
s
 
a
n
d
 
t
i
m
i
n
g

d
e
v
i
c
e
s
 
o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
s
 
w
h
i
l
e
 
c
h
e
c
k
i
n
g

f
o
r
 
p
r
o
p
e
r
 
o
p
e
r
a
t
i
o
n

o
r
 
d
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e

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

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
v
o
l
t
a
g
e
 
a
t
 
t
h
e
 
s
e
r
v
i
c
e
 
o
u
t
l
e
t

w
i
t
h
 
a
 
v
o
l
t
m
e
t
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
a
m
o
u
n
t

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

B
.
 
M
e
a
s
u
r
i
n
g
 
c
u
r
r
e
n
t
 
a
t
 
t
h
e
 
s
e
r
v
i
c
e
 
o
u
t
l
e
t

w
i
t
h
 
a
n
 
a
m
p
-
p
r
o
b
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

a
m
o
u
n
t

o
f
 
c
u
r
r
e
n
t
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

C
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
a
n
d
 
w
i
d
t
h
 
o
f
 
m
a
t
e
r
i
a
l

w
i
t
h
 
a
 
s
t
e
e
l
 
t
a
p
e
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
F
o
l
l
o
w
i
n
g
 
s
a
f
e
t
y
 
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n
 
w
o
r
k
i
n
g
 
w
i
t
h
l
i
v
e
 
c
i
r
c
u
i
t
s
.

B
.
 
P
r
e
v
e
n
t
i
n
g
 
d
a
m
a
g
e
 
t
o
 
f
i
n
i
s
h
e
d
 
s
u
r
f
a
c
e
s
 
w
h
e
n

i
n
s
t
a
l
l
i
n
g
 
m
a
j
o
r

a
p
p
l
i
a
n
c
e
s
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
t
h
e

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

D
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
m
e
t
e
r
s
 
f
o
r
 
t
h
e
 
j
o
b
 
t
o
 
b
e

d
o
n
e
 
(
v
o
l
t
m
e
t
e
r
,
 
a
m
p
-
m
e
t
e
r
o
r
 
a
m
p
-
p
r
o
b
e
,
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
,

v
o
l
t
-
o
h
m
 
m
e
t
e
r
)
.

E
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
s
t
o
r
a
g
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l

m
e
t
e
r
s
.

F
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,

c
h
e
c
k
i
n
g
,
 
a
n
d

c
a
l
i
b
r
a
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
t
o
 
k
n
o
w
n
 
s
t
a
n
d
a
r
d
s
.

G
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
f
o
l
l
o
w
i
n
g
 
t
h
e

e
l
e
c
t
r
i
c
a
l
 
c
a
n
e
s
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
c
h
e
c
k
i
n
g
 
f
o
r
w
a
t
e
r
 
a
n
d
 
o
i
l
 
l
e
a
k
s
.

I
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
t
y
p
e
 
o
f
 
v
e
n
t
n
e
c
e
s
s
a
r
y
 
b
a
s
e
d
 
o
n
 
d
r
y
e
r
 
l
o
c
a
t
i
o
n
.

J
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
r
a
n
g
e
s

(
c
o
n
v
e
n
t
i
o
n
a
l
,
 
b
u
i
l
t
-
i
n
,
 
t
a
b
l
e
-
t
o
p
)
.

K
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f

s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,

w
r
e
n
c
h
e
s
,
 
c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
,
 
h
a
m
m
e
r
s
,
 
p
u
n
c
h
e
s
,
 
c
h
i
s
e
l
s

l
e
v
e
l
s
.

L
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d

s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.

M
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

N
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
t
h
e
 
w
o
r
k
.

0
.
 
A
p
p
l
y
i
n
g
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,

p
r
e
s
s
i
n
g
,
 
a
n
d

t
w
i
s
t
i
n
g
.



P
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
r
e
m
o
v
i
n
g

n
u
t
s

a
n
d
 
b
o
l
t
s
.

Q
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

R
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

S
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

T
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

U
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
a
n
d
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

V
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

M
r
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
r
i
g
h
t
 
a
n
d
 
l
e
f
t

h
a
n
d
 
t
h
r
e
a
d
s
.

X
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

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

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

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

p
o
s
s
i
b
l
e
.

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

A
.
 
I
n
s
t
a
l
l
i
n
g
 
a
 
v
e
n
t
 
s
y
s
t
e
m
 
f
o
r
 
a
n
 
a
u
t
o
m
a
t
i
c
 
d
r
y
e
r
 
f
o
l
l
o
w
i
n
g
 
t
h
e

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s
.

B
.
 
M
e
a
s
u
r
i
n
g
 
a
n
d
 
c
u
t
t
i
n
g
 
h
o
s
e
s
 
f
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
t
o
 
t
h
e
 
s
p
e
c
i
f
i
e
d

l
e
n
g
t
h
.

C
.
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
:
 
a
u
t
o
m
a
t
i
c
 
w
a
s
h
e
r
s
,

d
r
y
e
r
s
,
 
e
l
e
c
t
r
i
c
 
r
a
n
g
e
s
,
 
r
e
f
r
i
g
e
r
a
t
o
r
s
.

D
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
 
u
s
e
 
a
n
d
 
e
x
p
l
a
i
n
i
n
g
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
m
a
j
o
r

h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

E
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
a
t
 
t
h
e
 
s
e
r
v
i
c
e
 
o
u
t
l
e
t
 
w
i
t
h
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
m
e
t
e
r
s
.

F
.
 
C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
c
u
r
r
e
n
t
 
f
l
o
w
 
i
n

a
n
 
a
p
p
l
i
a
n
c
e
 
u
s
i
n
g

O
h
m
'
s
 
L
a
w
.



H
O
M
E
 
A
P
P
L
I
A
N
C
E

S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I

T
i
t
l
e
:

D
e
t
e
r
m
i
n
i
n
g
 
t
h
a
 
C
a
u
s
e

a
n
d
 
L
o
c
a
t
i
n
g
 
t
h
e
T
r
o
u
b
l
e
 
i
n
 
t
h
e
 
M
a
j
o
r

H
o
m
e
 
A
p
p
l
i
a
n
c
e
s
.

O
b
j
e
c
t
i
v
e
s

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e

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

t
h
e
 
s
y
m
p
t
o
m
s

a
n
d
 
i
s
o
l
a
t
i
n
g
 
t
h
e

d
e
f
e
c
t
i
v
e
 
c
o
m
p
o
n
e
n
t
s

i
n
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e

a
p
p
l
i
a
n
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
L
e
a
r
n
i
n

A
.
 
O
p
e
r
a
t
i
n
g
 
t
h
e
a
p
p
l
i
a
n
c
e
 
i
n
 
o
r
d
e
r
t
o
-

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

B
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g

f
o
r
 
o
b
v
i
o
u
s
 
e
l
e
c
t
r
i
-

c
a
l
 
o
r
 
m
e
c
h
a
n
i
c
a
l

d
e
f
e
c
t
s
 
i
n
 
t
h
e
 
A
p
p
l
i
-

a
n
c
e
.

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

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

D
.
 
C
o
n
n
e
c
t
i
n
g

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
t
h
e

p
r
o
p
e
r
 
m
a
n
n
e
r
.

E
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e

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

w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
t
o

l
o
c
a
t
e
 
t
h
e
 
d
e
f
e
c
t
i
v
e

s
e
c
t
i
o
n
.

F
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e

w
a
t
e
r
 
s
u
p
p
l
y
 
f
o
r
 
l
e
a
k
s

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

G
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g
t
h
e
 
a
p
p
l
i
a
n
c
e
s
 
f
o
r

o
i
l
 
o
r
 
w
a
t
e
r
 
l
e
a
k
s
.

H
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g

t
h
e
 
a
p
p
l
i
a
n
c
e
 
c
a
b
i
-

n
e
t
s
 
f
o
r
 
b
r
o
k
e
n
 
w
e
l
d
s
,

r
a
t
t
l
e
s
,
 
d
e
n
t
s
,

c
h
i
p
p
e
d
 
p
a
i
n
t
 
a
n
d
o
t
h
e
r
 
o
b
v
i
o
u
s
 
d
e
f
e
c
t
s
.

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

a
p
p
l
i
a
n
c
e
 
w
i
t
h
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l

m
e
t
e
r
s
 
a
n
d
 
e
l
i
m
i
n
a
t
i
n
g
t
h
e
 
p
o
s
s
i
b
l
e

c
a
u
s
e
s

o
f
 
t
r
o
u
b
l
e
 
u
n
t
i
l

t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
d
e
f
e
c
t
i
v
e

s
e
c
t
i
o
n
 
i
s
 
f
o
u
n
d
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
c
u
s
t
o
m
e
r
'
s

c
o
m
p
l
a
i
n
t

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

o
f
 
t
h
e

A
p
p
l
i
a
n
c
e
.

B
.
 
W
r
i
t
i
n
g
 
t
h
e
 
m
a
l
f
u
n
c
t
i
o
n
s

o
f
 
t
h
e
 
a
p
p
?
 
f
i
a
n
c
e

o
n
 
a
 
s
e
r
v
i
c
e
 
t
i
c
k
e
t
.

C
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,

s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,

s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

D
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s

a
n
d
 
i
n
f
o
r
m
a
t
i
o
n

l
o
c
a
t
e
d
 
o
n
 
t
h
e
 
d
a
t
a
 
p
l
a
t
e

o
f
 
t
h
e
 
u
n
i
t
.

E
.
 
R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s

s
e
r
v
i
c
e

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

o
f
 
t
r
o
u
b
l
e
,

P
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
m
e
t
e
r
r
e
a
d
i
n
g
s
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e

c
o
m
p
o
n
e
n
t
s
.

G
.
 
I
n
t
e
r
p
r
e
t
i
n
g
g
a
u
g
e
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

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

i
n
 
a
 
r
e
f
r
i
g
e
r
a
t
o
r

a
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.



J
.
 
I
n
s
p
e
c
t
i
n
g
 
t
e
m
p
e
r
a
t
u
r
e
 
s
e
t
t
i
n
g
 
d
e
v
i
c
e
s

w
i
t
h
 
a
 
p
y
r
o
m
e
t
e
r
.

K
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
m
o
t
o
r
 
o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
s

f
o
r
 
p
r
o
p
e
r
 
o
p
e
r
a
t
i
o
n
.

L
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
a
i
r
 
c
i
r
c
u
l
a
t
i
o
n
 
s
y
s
t
e
m
 
o
f

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

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

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

N
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
n
t
 
t
u
b
i
n
g

f
o
r
 
d
a
m
a
g
e
 
o
r
 
w
e
a
r
 
(
k
i
n
k
s
,
 
n
i
c
k
s
,
 
b
r
e
a
k
s
)
.

0
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
i
n
s
i
d
e
 
t
h
e
r
e
-

f
r
i
g
e
r
a
t
o
r
 
w
i
t
h
 
a
 
r
e
c
o
r
d
i
n
g
 
t
h
e
r
m
o
m
e
t
e
r
.

P
.
 
I
n
s
p
e
c
t
i
n
g
 
d
o
o
r
 
g
a
s
k
e
t
 
s
e
a
l
s
 
o
n
 
a
p
p
l
i
-

a
n
c
e
s
 
f
o
r
 
t
i
g
h
t
n
e
s
s
.

Q
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
n
t
 
t
u
b
i
n
g
 
f
o
r

l
e
a
k
s
 
w
i
t
h
 
a
 
h
a
l
i
d
e
 
l
e
a
k
 
d
e
t
e
c
t
o
r
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
o
m
p
u
t
i
n
g
 
O
h
m
'
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
 
a
m
p
e
r
a
g
e
,

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

B
.
 
C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t

n
e
e
d
e
d
 
i
n
 
t
h
e
 
l
i
n
e
s
 
o
f
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
v
o
l
t
a
g
e
 
a
t
 
t
h
e
 
s
e
r
v
i
c
e
 
o
u
t
l
e
t

w
i
t
h
 
a
 
v
o
l
t
m
e
t
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
a
m
o
u
n
t

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

B
.
 
M
e
a
s
u
r
i
n
g
 
c
u
r
r
e
n
t
 
a
t
 
t
h
e
 
s
e
r
v
i
c
e
 
o
u
t
l
e
t
!

w
i
t
h
 
a
n
 
a
m
p
-
p
r
o
b
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
a
m
o
u
O
t

o
f
 
c
u
r
r
e
n
t
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

C
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t
 
i
n
 
t
h
e

s
y
s
t
e
m
 
o
f
 
a
 
r
e
f
r
i
g
e
r
a
t
o
r
 
w
i
t
h
 
a
 
p
r
e
s
s
u
r
e

g
a
u
g
e
.

S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
l
e
c
t
r
o
n
 
t
h
e
o
r
y
 
o
f

f
l
o
w
 
i
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

a
n
d
 
p
a
r
a
l
l
e
l
 
c
i
r
c
u
i
t
s
 
u
s
e
d
 
i
n
 
t
h
e

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
c
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

B
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
c
h
e
c
k
i
n
g
 
f
o
r
 
e
l
e
c
t
r
i
c
a
l
 
g
r
o
u
n
d
s
.

C
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
 
f
o
r
 
t
r
a
c
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
c
i
r
c
u
i
t
s
.

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
p
a
r
t
s
 
o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
s
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
m
e
t
h
o
d
s
 
o
f
 
w
a
t
e
r
 
e
x
t
r
a
c
t
i
o
n
 
u
s
e
d
 
i
n
 
a
u
t
o
m
a
t
i
c

w
a
s
h
e
r
s
 
(
c
e
n
t
r
i
f
u
g
a
l
 
f
o
r
c
e
,
 
v
a
c
u
u
m
-
c
o
l
l
a
p
s
e
d
 
t
u
b
s
)
.

F
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
c
h
e
c
k
i
n
g
 
f
o
r
 
w
a
t
e
r
 
l
e
a
k
s
 
a
t
 
a
l
l

c
o
n
n
e
c
t
i
o
n
s
.

G
.
 
A
n
a
l
y
z
i
n
g
 
t
h
e
 
c
a
u
s
e
s
 
o
f
 
p
o
o
r
 
d
r
y
i
n
g
 
i
n
 
a
n
 
a
u
t
o
m
a
t
i
c
 
d
r
y
e
r

(
h
u
m
i
d
i
t
y
,
 
v
e
n
t
i
n
g
,
 
m
o
i
s
t
u
r
e
)
.

c
u
r
r
e
n
t

s
e
r
i
e
s

a
p
p
l
i
a
n
c
e
.



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

o
r
 
i
n
c
o
r
r
e
c
t
 
o
p
e
r
a
t
i
o
n
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
u
s
i
n
g
 
a
 
h
a
l
i
d
e
 
l
e
a
k
 
d
e
t
e
c
t
o
r

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

J
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
p
u
r
p
o
s
e
s
,
 
a
n
d
 
f
u
n
c
t
i
o
n
s
 
o
f

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

K
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
c
h
e
b
k
i
n
g
 
a
n
d
 
a
d
j
u
s
t
i
n
g

t
e
m
p
e
r
a
t
u
r
e
s
 
w
h
e
n
 
s
e
r
v
i
c
i
n
g
 
a
n
 
e
l
e
c
t
r
i
c
 
r
a
n
g
e
.

L
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
a
n
d
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
p
r
o
p
e
r

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

M
. R

ec
og

ni
zi

ng
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
 
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
t
h
e

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

N
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
f
o
r
 
t
h
e
 
j
o
b
 
t
o
 
b
e

d
o
n
e
 
(
v
n
i
t
z
t
e
t
e
r
,
 
a
m
p
-
m
e
t
e
r
 
o
r
 
a
m
p
-
p
r
o
b
e
,
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
,

v
o
l
t
-
o
h
m
 
m
e
t
e
r
)
.

0
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l

m
e
t
e
r
s
.

P
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,
 
c
h
e
c
k
i
n
g
,
 
a
n
d

c
a
l
i
b
r
a
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
t
o
 
k
n
o
w
n
 
s
t
a
n
d
a
r
d
s
.

Q
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

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

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

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

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

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

A
.
 
I
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
d
e
f
e
c
t
s
 
i
n
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
,
 
b
y
 
c
h
e
c
k
i
n
g

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

-

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

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

C
.
 
T
e
s
t
i
n
g
 
t
i
m
e
r
s
,
 
e
s
c
a
p
e
m
e
n
t
 
m
e
c
h
a
n
i
s
m
s
,
 
s
o
l
e
n
o
i
d
s
,
 
v
a
l
v
e
s
,
 
c
l
u
t
c
h
e
s
,

m
o
t
o
r
s
,
 
c
o
m
p
r
e
s
s
o
r
s
,
 
a
n
d
 
h
e
a
t
i
n
g
 
e
l
e
m
e
n
t
s
 
o
f
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s

f
o
r
 
d
e
f
e
c
t
s
.



E
L
 
I
d
e
n
t
i
f
y
i
n
g

s
c
h
e
m
a
t
i
c
s
.

C
a
l
c
u
l
a
t
i
n
g

-
u
s
i
n
g
 
O
h
m
'
s

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

t
h
e
 
a
m
o
u
n
t
 
o
f
 
c
u
r
r
e
n
t
 
f
l
o
w
i
n
 
a
n
 
a
p
p
l
i
a
n
c
e

L
a
w
.



H
D
M
E
 
A
P
P
L
I
A
N
C
E
 
.
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

I
n
t
r
o
d
u
c
t
o
r
y
 
E
x
e
r
c
i
s
e
s
 
i
n
 
t
h
e
 
S
e
r
v
i
c
i
n
g
 
o
f
 
M
a
j
o
r

H
o
m
e
 
A
p
p
l
i
a
n
c
e
s
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
d
i
s
a
s
s
e
m
b
l
i
n
g
a
n
d

.

r
e
a
s
s
e
m
b
l
i
n
g
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
f
a
s
t
e
n
e
r
s
 
a
n
d

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

a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

B
.
 
A
p
p
l
y
i
n
g
 
p
e
n
e
t
r
a
t
i
n
g
 
o
i
l
 
o
r
 
o
t
h
e
r
 
f
l
u
i
d
s

f
o
r
 
f
r
e
e
i
n
g
 
s
c
r
e
w
s
 
a
n
d
 
f
a
s
t
e
n
e
r
s
.

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

m
e
n
d
e
d
 
s
o
l
v
e
n
t
s
,
 
b
r
u
s
h
,
 
a
n
d
/
o
r
 
c
o
m
p
r
e
s
s
e
d

a
i
r
.

D
.
 
R
e
m
o
v
i
n
g
 
a
l
l
 
g
a
u
g
e
s
 
a
n
d
 
m
a
n
i
f
o
l
d
s
 
f
r
o
m

t
h
e
 
s
y
s
t
e
m
 
o
f
 
a
 
r
e
f
r
i
g
e
r
a
t
o
r
 
b
e
f
o
r
e

r
e
-

a
s
s
e
m
b
l
i
n
g
.

E
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
h
e
a
t
i
n
g

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

t
h
e
 
q
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

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

a
p
p
l
i
a
n
c
e
s
.

G
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
a
b
l
e
-
t
o
p
 
r
a
n
g
e

u
n
i
t
s
 
f
r
o
m
 
b
u
i
l
t
-
i
n
 
c
a
b
i
n
e
t
s
 
w
i
t
h
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

H
.
 
C
l
e
a
n
i
n
g
 
t
e
r
m
i
n
a
l
s
 
o
f
 
h
e
a
t
i
n
g
 
e
l
e
m
e
n
t
s

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

V
e
r
b
a
l
 
L
e
a
r
n
i
g
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e

m
a
n
u
a
l
s
,
 
s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
p
a
r
t
s
 
o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
s
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
m
e
c
h
a
n
i
c
a
l

a
d
v
a
n
t
a
g
e
 
o
f
 
w
r
e
n
c
h
e
s
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
o
f
 
c
o
r
r
e
c
t
 
f
i
t
 
o
f
w
r
e
n
c
h
e
s
 
o
n
 
t
h
e

h
e
a
d
s
 
o
f
 
n
u
t
s
 
a
n
d
 
b
o
l
t
s
.

D
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
s
c
r
e
w
d
r
i
v
e
r
s
,

p
l
i
e
r
s
,

w
r
e
n
c
h
e
s
,
 
c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
,

h
a
m
m
e
r
s
,
 
p
u
n
c
h
e
s
,
 
p
u
l
l
e
r
s
,

a
n
d

C
h
i
s
e
l
s
.

E
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.

F
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
t
h
e
 
w
o
r
k
.

H
.
 
A
p
p
l
y
i
n
g
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,

p
r
e
s
s
i
n
g

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

I
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
o
f
 
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r

r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

J
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s

f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h
d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

K
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

L
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

M
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
,
 
u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f

t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

N
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s

t
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

0
.
 
A
p
p
l
y
i
n
g
 
t
h
e

p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
f
a
s
t
e
n
e
r
s
.

P
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
b
e
t
w
e
e
n
 
r
i
g
h
t
 
a
n
d
 
l
e
f
t
 
h
a
n
d

t
h
r
e
a
d
s
.

O
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f

o
b
s
e
r
v
i
n
g
 
r
e
c
o
m
m
e
n
d
e
d
 
p
r
o
c
e
d
u
r
e
s

W
h
e
n
 
t
i
g
h
t
e
n
i
n
g
 
d
o
w
n
 
p
l
a
t
e
s
,

c
o
v
e
r
s
,
 
a
n
d
 
f
l
a
n
g
e
s
.

R
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
 
o
f

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

c
o
m
p
o
n
e
n
t
s
.

S
.
 
S
e
l
e
c
t
i
o
n
 
o
f
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
s
,
 
s
i
z
e
s
 
a
n
d
 
t
i
p
s
 
o
f
 
s
o
l
d
e
r
i
n
g

i
r
o
n
s
.

T
.
 
S
e
l
e
c
t
i
o
n
 
o
f
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
s
 
o
f
 
t
i
p
s
 
f
o
r
 
s
o
l
d
e
r
i
n
g
 
i
r
o
n
s
.

U
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f

t
i
n
n
i
n
g
 
t
h
e
 
t
i
p
 
o
f
 
t
h
e
 
s
o
l
d
e
r
i
n
g

i
r
o
n
.

V
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
a
n
d
p
u
r
p
o
s
e
s
 
o
f
 
f
l
u
x
 
w
h
e
n
 
s
o
l
d
e
r
i
n
g
.

W
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
t
r
a
n
s
f
e
r
r
i
n
g
 
h
e
a
t
 
t
o
 
w
o
r
k
.

X
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
s
o
l
d
e
r
 
a
n
d

f
l
u
x
e
s
 
t
o
 
u
s
e
 
o
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.



Y
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
,
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

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

p
o
w
e
r
 
s
u
p
p
l
y
_

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

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

f
.
 
w
e
a
r
i
n
g
 
p
r
o
t
e
c
t
i
v
e
 
c
l
o
t
h
i
n
g
 
w
h
e
n
 
w
o
r
k
i
n
g
w
i
t
h
 
c
l
e
a
n
-

i
n
g
 
a
g
e
n
t
s
 
a
n
d
 
s
o
l
v
e
n
t
s

g
.
 
a
p
p
l
y
i
n
g
 
p
r
o
p
e
r
 
v
e
n
t
i
l
a
t
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n
 
w
o
r
k
i
n
g

w
i
t
h
 
c
l
e
a
n
i
n
g
 
a
g
e
n
t
s
 
a
n
d
 
s
o
l
v
e
n
t
s

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

-

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

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

p
o
s
s
i
b
l
e
.

T
he

u
s
e
 
o
f
 
a
c
t
u
a
l
 
a
p
p
l
i
a
n
c
e
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.
 
D
i
s
a
s
s
e
m
b
l
i
n
g
 
a
p
p
l
i
a
n
c
e
s
 
s
u
c
h

a
s
 
a
u
t
o
m
a
t
i
c
 
w
a
s
h
e
r
s
,
 
d
r
y
e
r
s
,
 
e
l
e
c
t
r
i
c

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

s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
.

B
.
 
R
e
a
d
i
n
g
 
s
c
h
e
m
a
t
i
c
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,
 
h
a
n
d
b
o
o
k
s
,

a
n
d
 
t
r
a
c
i
n
g
 
t
h
e

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

C
.
 
R
e
m
o
v
i
n
g

m
ec

ha
ni

ca
l
f
a
s
t
e
n
e
r
s
 
a
n
d
 
s
o
l
d
e
r
e
d
 
c
o
n
n
e
c
t
i
o
n
s
 
w
i
t
h
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

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

sc
he

m
at

ic
s.

E
.
 
C
l
e
a
n
i
n
g
 
d
i
r
t
y
 
c
o
m
p
o
n
e
n
t
s
 
w
i
t
h
 
s
o
l
v
e
n
t
s
,
 
b
r
u
s
h
,
 
a
n
d
/
o
r

c
o
m
p
r
e
s
s
e
d

a
i
r
.

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



H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
V

T
i
t
l
e
:

R
e
p
l
a
c
i
n
g
 
a
n
d
 
R
e
p
a
i
r
i
n
g
 
t
h
e
 
D
e
f
e
c
t
i
v
e
 
P
a
r
t
s
 
o
f
 
t
h
e
 
M
a
j
o
r
 
H
o
m
e
 
A
p
p
l
i
a
n
c
e
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
r
e
c
o
g
n
i
z
i
n
g
,
 
r
e
p
a
i
r
i
n
g
,

a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
p
a
r
t
s
 
o
f
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
D
i
s
c
o
n
n
e
c
t
i
n
g
 
a
l
l
 
e
l
e
c
t
r
i
c
a
l
 
c
o
n
n
e
c
t
i
o
n
s

t
o
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
p
a
r
t
s
 
w
i
t
h
 
t
h
e
 
a
p
-

p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

B
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
a
l
l
 
m
e
c
h
a
n
i
c
a
l

f
a
s
t
e
n
e
r
s
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

C
.
 
I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
n
e
w
 
p
a
r
t
s
 
i
n
 
t
h
e
 
s
a
m
e

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

r
e
m
o
v
e
d
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

D
.
 
R
e
w
i
r
i
n
g
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
c
o
n
n
e
c
t
i
o
n
s
 
w
i
t
h

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

E
.
 
A
p
p
l
y
i
n
g
 
l
u
b
r
i
c
a
n
t
 
o
n
 
l
i
R
k
a
g
e
 
a
n
d
 
l
e
v
e
r
s

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

F
.
 
R
e
p
a
i
r
i
n
g
 
b
r
o
k
e
n
 
w
i
r
e
s
,
 
r
e
p
l
a
c
i
n
g
 
l
o
o
s
e

o
r
 
b
r
o
k
e
n
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
,
 
c
l
e
a
n
i
n
g
 
o
r

t
i
g
h
t
e
n
i
n
g
 
s
w
i
t
c
h
 
c
o
n
t
a
c
t
s
 
w
i
t
h
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

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

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

H
.
 
A
p
p
l
y
i
n
g
 
p
e
n
e
t
r
a
t
i
n
g
 
o
i
l
 
o
r
 
o
t
h
e
r
 
f
l
u
i
d
s

f
o
r
 
f
r
e
e
i
n
g
 
s
c
r
e
w
s
 
e
n
d
 
f
a
s
t
e
n
e
r
s
.

I
.
 
C
h
a
r
g
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m
 
w
i
t
h

t
h
e
 
s
p
e
c
i
f
i
e
d
 
r
e
f
r
i
g
e
r
a
n
t
.

V
e
r
b
a
l
.
.
.
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:
,

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

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e

m
a
n
u
a
l
s
,
 
s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

B
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
g
a
u
g
e
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

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

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

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

M
e
a
s
u
r
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
t
o
l
e
r
a
n
c
e
s
 
a
n
d
 
c
l
e
a
r
a
n
c
e
s
 
w
i
t
h

f
e
e
l
e
r
 
g
a
u
g
e
s
.

B
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t
 
i
n

t
h
e
 
s
y
s
t
e
m
 
o
f
 
a
 
r
e
f
r
i
g
e
r
a
t
o
r
 
w
i
t
h
 
a

p
r
e
s
s
u
r
e
 
g
a
u
g
e
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
t
o
r
q
u
e
 
r
e
q
u
i
r
e
d

t
o
 
t
i
g
h
t
e
n
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

B
.
 
C
o
m
p
u
t
i
n
g
 
O
h
m
'
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
 
a
m
p
e
r
a
g
e
,

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



J
.
 
R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
a
l
l
 
c
o
m
p
o
n
e
n
t
s

f
o
u
n
d
 
d
e
f
e
c
t
i
v
e
 
i
n
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e

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

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

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

f
r
o
m
 
t
h
e
 
s
y
s
t
e
m
 
o
f

a
 
r
e
f
r
i
g
e
r
a
t
o
r
.

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

o
n
 
t
h
e
 
d
o
o
r
s
 
o
f
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e
 
a
p
-

p
l
i
a
n
c
e
s
.

M
.
 
R
e
w
i
r
i
n
g
 
t
h
e
 
o
v
e
n
 
u
n
i
t
 
o
f
 
a
n
 
e
l
e
c
t
r
i
c

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

N
.
 
R
e
p
a
i
r
i
n
g
 
b
r
o
k
e
n
 
w
i
r
e
s
 
w
i
t
h
 
s
o
l
d
e
r
l
e
s
s

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

O
.
 
C
l
e
a
n
i
n
g
 
a
n
d
 
t
i
g
h
t
e
n
i
n
g
 
s
w
i
t
c
h
 
c
o
n
t
a
c
t
s

w
i
t
h
 
a
b
r
a
s
i
v
e
 
c
l
o
t
h
 
a
n
d

a
 
s
c
r
e
w
d
r
i
v
e
r
.

C
.
 
C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t

n
e
e
d
e
d
 
i
n
 
t
h
e
 
l
i
n
e
s
 
o
f
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
.

S
c
i
e
r
s
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

a
n
d
 
p
a
r
a
l
l
e
l
 
c
i
r
c
u
i
t
s
 
u
s
e
d
 
i
n
 
t
h
e

h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
l
e
c
t
r
o
n
 
t
h
e
o
r
y
 
o
f

f
l
o
w
 
i
n
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
l
u
b
r
i
c
a
n
t

n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e
 
m
o
v
i
n
g
 
p
a
r
t
s

o
f
 
t
h
e
 
a
p
p
l
i
a
n
c
e
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
p
a
r
t
s
 
o
f
 
t
h
e
 
m
a
j
o
r
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
o
s
s
i
b
i
l
i
t
y
 
o
f
 
r
e
p
a
i
r
i
n
g
 
t
h
e
d
e
f
e
c
t
i
v
e
 
p
a
r
t
 
o
f

t
h
e
 
a
p
p
l
i
a
n
c
e
 
i
n
 
t
h
e
 
h
o
m
e
.

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
a
t
 
r
e
p
a
i
r
s
 
r
e
q
u
i
r
i
n
g
 
e
x
t
e
n
s
i
v
e
p
o
w
e
r
 
t
o
o
l
s
 
s
h
o
u
l
d

b
e
 
d
o
n
e
 
i
n
 
t
h
e
 
s
h
o
p
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
 
o
f
-
 
s
o
l
v
e
n
t
s
 
a
n
d

c
l
e
a
n
i
n
g
 
a
g
e
n
t
s

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

P
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
r
e
p
a
i
r
i
n
g
,
 
r
e
p
l
a
c
i
n
g
,
 
a
n
d
/
O
r

s
e
r
v
i
c
i
n
g
 
t
h
e
 
m
e
c
h
a
n
i
c
a
l
 
a
n
d
 
e
l
e
c
t
r
i
c
a
l
 
c
o
m
p
o
n
e
n
t
s
 
a
n
d
 
a
s
s
e
m
b
l
i
e
s
'

o
f
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

G
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
m
e
t
h
o
d
s
 
o
f
 
w
a
t
e
r
 
e
x
t
r
a
c
t
i
o
n

u
s
e
d
 
i
n

a
u
t
o
m
a
t
i
c
 
w
a
s
h
e
r
s
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t
s

u
s
e
d
 
i
n

r
e
f
r
i
g
e
r
a
t
o
r
s
.

I
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
c
o
n
t
a
m
i
n
a
n
t
s
 
i
n
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r

s
y
s
t
e
m
.

J
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
w
o
r
k
i
n
g
w
i
t
h

r
e
f
r
i
g
e
r
a
n
t
s
.

s
e
r
i
e
s

m
a
j
o
r

c
u
r
r
e
n
t



K
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
a
n
d
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
p
r
o
p
e
r

e
l
e
c
t
r
i
c
a
l
 
c
o
n
n
e
c
t
i
o
n
s
 
i
n
 
a
l
l
 
m
a
j
o
r
 
h
o
m
e

a
p
p
l
i
a
n
c
e

L
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
c
h
e
c
k
i
n
g
 
a
n
d
a
d
j
u
s
t
i
n
g

t
e
m
p
e
r
a
t
u
r
e
s
 
i
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
m
a
j
o
r
-
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

M
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
s
c
r
e
w
d
r
i
v
e
r
s
,

p
l
i
e
r
s
,
'

w
r
e
n
c
h
e
s
,
 
c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
,
 
h
a
m
m
e
r
s
,
 
p
u
n
c
h
e
s
,

c
h
i
s
e
l
s
,
 
a
n
d

l
e
v
e
l
s
.

N
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d

s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.

0
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

P
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g

t
h
e
 
w
o
r
k
.

Q
.
 
A
p
p
l
y
i
n
g
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
p
u
l
l
i
n
g
,
 
p
r
e
s
s
i
n
g

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

R
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
u
s
i
n
g

p
l
i
e
r
s
 
f
o
r
 
r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

S
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r

c
u
t
t
i
n
g
 
w
i
t
h
 
d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

T
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f

s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

U
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
o
f

f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

V
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,

u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
a
n
d

u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

:
.
,
A
p
p
l
y
i
n
g
 
t
h
e
p
m
p
e
r
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g

t
h
r
e
a
d
e
d

f
a
s
t
e
n
e
r
s
.

Y
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
r
i
g
h
t

a
n
d
 
l
e
f
t
 
h
a
n
d

t
h
r
e
a
d
s
.

Z
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
o
b
s
e
r
v
i
n
g

r
e
c
o
m
m
e
n
d
e
d
 
p
r
o
c
e
d
u
r
e
s

W
h
e
n
 
t
i
g
h
t
e
n
i
n
g
 
d
o
w
n
 
p
l
a
t
e
s
,

c
o
v
e
r
s
,
 
a
n
d
 
f
l
a
n
g
e
s
.

M
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
 
o
f
 
s
o
l
u
t
i
o
n
 
f
o
r
 
c
l
e
a
n
i
n
g

c
o
m
p
o
n
e
n
t
s
.

A
B
.
 
S
e
l
e
c
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
,
 
s
i
z
e
s
 
a
n
d
 
t
i
p
s
 
o
f

s
o
l
d
e
r
i
n
g
.

i
r
o
n
s
.

A
C
.
 
S
e
l
e
c
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
 
o
f
 
t
i
p
s
 
f
o
r
 
s
o
l
d
e
r
i
n
g
 
i
r
o
n
s
.

A
D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
i
n
n
i
n
g
 
t
h
e
 
t
i
p
 
o
f
 
t
h
e

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

A
E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
a
n
d
 
p
u
r
p
o
s
e
s
 
o
f
 
f
l
u
x
 
w
h
e
n

s
o
l
d
e
r
i
n
g
.

A
P
.
 
A
p
p
l
y
i
n
g
 
t
h
e
.
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
t
r
a
n
s
f
e
r
r
i
n
g
 
h
e
a
t
 
t
o
 
w
o
r
k
.

A
G
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
s
o
l
d
e
r
 
a
n
d
 
f
l
u
x
e
s
 
t
o
u
s
e
 
o
n
 
t
h
e

a
p
p
l
i
a
n
c
e
s
.



A
I
L
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g

s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f

c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
p
r
e
s
e
n
t

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

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

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

f
.
 
w
e
a
r
i
n
g
 
p
r
o
t
e
c
t
i
v
e
 
c
l
o
t
h
i
n
g
w
h
e
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
c
l
e
a
n
-

i
n
g
 
a
g
e
n
t
s
 
a
n
d
 
s
o
l
v
e
n
t
s

g
.
 
a
p
p
l
y
i
n
g
 
p
r
o
p
e
r

ve
nt

ila
tin

g
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n
 
w
o
r
k
i
n
g

w
i
t
h

cl
ea

ni
ng

 a
ge

nt
s

a
n
d
 
s
o
l
v
e
n
t
s

A
l. 

R
ec

og
ni

zi
ng

t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
,

u
s
e
s
 
a
n
d
 
m
e
t
h
o
d
s
 
o
f
 
r
e
p
a
i
r
i
n
g

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

A
.
T
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
a
n
d
p
r
o
c
e
d
u
r
e
s
 
i
n
 
r
e
p
a
i
r
i
n
g

d
r
i
v
e
 
m
e
c
h
a
n
i
s
m
s
 
u
s
e
d
 
i
n
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e

a
p
p
l
i
a
n
c
e
s
.

A
K
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
.
 
m
e
t
h
o
d
s
 
o
f
 
r
e
p
a
i
r
i
n
g
m
o
t
o
r
s
 
u
s
e
d
 
i
n
 
t
h
e

m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

A
L
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
t
y
p
e
s
,
 
f
u
n
c
t
i
o
n
 
a
n
d
m
e
t
h
o
d
 
o
f
 
r
e
p
a
i
r
i
n
g
 
a
n
d
/
o
r

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

m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
.

A
M
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
a
n
d
 
p
r
o
c
e
d
u
r
e
s

f
o
r
 
i
n
s
t
a
l
l
i
n
g

k
e
y
s
,
 
s
p
r
i
n
g
s
,
 
p
i
n
s
,
 
a
n
d
 
r
e
t
a
i
n
i
n
g

r
i
n
g
s
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

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

p
o
s
s
i
b
l
e
.

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

A
.
 
T
y
i
n
g
 
a
n
 
u
n
d
e
r
w
r
i
t
e
r
s
 
k
n
o
t
 
a
n
d
 
r
e
p
l
a
c
i
n
g

a
 
c
o
r
d
 
a
n
d
 
p
l
u
g
 
o
n
-

a
n
 
a
p
p
l
i
a
n
c
e
.

B
.
 
R
e
m
o
v
i
n
g
 
m
e
c
h
a
n
i
c
a
l
 
f
a
s
t
e
n
e
r
s
 
a
n
d
 
s
o
l
d
e
r
e
d

c
o
n
n
e
c
t
i
o
n
s
 
w
i
t
h

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

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

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

f
o
l
l
o
w
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s

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

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

w
i
t
h
 
s
o
l
d
e
r
i
n
g
 
i
r
o
n
 
o
r

s
o
l
d
e
r
l
e
s
s
 
c
o
n
n
e
c
t
i
o
n
s
.



E
.
 
R
e
m
o
v
i
n
g
 
c
o
n
t
a
m
i
n
a
n
t
s
 
a
n
d
 
c
h
a
r
g
i
n
g
 
a
 
r
e
f
r
i
g
e
r
a
t
o
r
 
s
y
s
t
e
m

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

m
a
n
u
a
l
.

F
.
 
C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
r
e
f
r
i
g
e
r
a
n
t
 
n
e
e
d
e
d
 
i
n
 
t
h
e
 
l
i
n
e
s

o
f
 
a
 
r
e
f
r
i
g
e
r
a
t
o
r
.

G
.
 
R
e
w
i
r
i
n
g
 
t
h
e
 
o
v
e
n
 
u
n
i
t
 
o
f
 
a
n
 
e
l
e
c
t
r
i
c
 
r
a
n
g
e
.

A
.



H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
.
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
V

T
i
t
l
e
:

T
e
s
t
i
n
g
 
a
n
d
 
A
d
j
u
s
t
i
n
g
 
t
h
e
 
M
a
j
o
r
 
H
o
m
e
A
p
p
l
i
a
n
b
e
s
 
f
o
r
 
M
a
x
i
m
u
m
 
P
e
r
f
o
r
m
a
n
c
e
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
t
e
s
t
i
n
g
 
a
n
d
 
a
d
j
u
s
t
i
n
g

t
h
e
 
m
a
j
o
r
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e
s
 
f
o
r
 
m
a
x
i
m
u
m
p
e
r
f
o
r
m
a
n
c
e
.

M
a
n
u
a
l
 
o
r

M
an

ip
ul

at
iv

e
L
e
a
r
n
i
n
g
:

A
. C

he
ck

in
g

a
l
l
 
c
o
n
n
e
c
t
i
o
n
s
 
a
n
d

m
ou

nt
in

gs
a
f
t
e
r
 
m
a
k
i
n
g
 
a
 
r
e
p
a
i
r
o
r
 
r
e
p
l
a
c
i
n
g

a
p
a
r
t
.

B
.
 
O
b
s
e
r
v
i
n
g
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e

n
e
w
 
o
r

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

f
o
r
 
e
x
c
e
s
s
i
v
e
 
v
i
b
r
a
t
i
o
n
.

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

p
o
n
e
n
t
s
 
f
o
u
n
d

m
al

fu
nc

tio
ni

ng
f
o
r

o
p
t
i
m
u
m
 
p
e
r
f
o
r
m
a
n
c
e
.

D
.
 
O
p
e
r
a
t
i
n
g
 
m
a
n
u
a
l
l
y
 
t
h
e
 
c
o
n
t
r
o
l
s
t
o
 
s
t
a
r
t

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

E
.
 
O
b
s
e
r
v
i
n
g
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
a
p
p
l
i
-

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

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

F
.
 
A
d
j
u
s
t
i
n
g
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
c
o
n
t
r
o
l

s
e
t
-

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

r
e
f
r
i
g
e
r
a
t
o
r
.

G
.
 
T
e
s
t
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
 
f
o
r

pr
op

er
t
e
m
p
e
r
a
t
u
r
e
 
o
v
e
r
 
a
 
7
2
-
h
o
u
r
 
p
e
r
i
o
d
 
w
i
t
h

a
 
r
e
c
o
r
d
i
n
g
 
t
h
e
r
m
o
m
e
t
e
r
.

H
.
 
T
e
s
t
i
n
g
 
a
 
s
e
l
e
c
t
e
d
 
t
e
m
p
e
r
a
t
u
r
e

r
a
n
g
e

w
i
t
h
 
a
 
p
y
r
o
m
e
t
e
r
.

I
.
 
A
d
j
u
s
t
i
n
g
 
t
h
e
 
d
o
o
r
s
 
o
f
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e

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

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e

m
a
n
u
a
l
s
,
 
s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

B
.
 
R
e
a
d
i
n
g
 
t
h
e
 
r
e
c
o
r
d
i
n
g
 
t
h
e
r
m
o
m
e
t
e
r
t
o

d
e
t
e
r
m
i
n
e
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
a
 
r
e
-

f
r
i
g
e
r
a
t
o
r
 
o
v
e
r
 
a
 
p
e
r
i
o
d
 
o
f
 
t
i
m
e
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
c
y
c
l
i
n
g

i
n
t
e
r
v
a
l
s
 
o
f
 
a

re
fr

ig
er

at
or

.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
a
t
 
i
n
c
o
r
r
e
c
t
 
w
i
r
i
n
g
m
a
y
 
b
l
o
w
 
a
 
f
u
s
e
 
o
r
 
b
u
r
n

u
p
 
a
p
a
r
t
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
a
t
 
l
o
o
s
e
 
o
r
 
i
n
c
o
r
r
e
c
t
m
o
u
n
t
i
n
g
 
m
a
y
 
c
a
u
s
e

b
r
e
a
k
a
g
e
 
o
f

C
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
c
 
o
p
e
r
a
t
i
o
n
 
o
f
a
l
l
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e

a
p
-

p
l
i
a
n
c
e
s
.

D
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
s
 
o
f
 
i
n
c
o
r
r
e
c
t
t
e
m
p
e
r
a
t
u
r
e
s
 
i
n
 
a
n

a
u
t
o
m
a
t
i
c
 
d
r
y
e
r
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
s
 
o
f
 
h
e
a
t
i
n
g

e
l
e
m
e
n
t
s
 
i
n
 
a
n
 
e
l
e
c
t
r
i
c

r
a
n
g
e
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
4
e
s
 
s
h
o
u
l
d
 
b
e
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
c
t
u
a
l
 
a
p
p
l
i
a
n
c
e
s

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

4
1
1
.
 
C
h
e
c
k
i
n
g
 
a
l
l
 
e
l
e
c
t
r
i
c
a
l
 
c
o
n
n
e
c
t
i
o
n
s
 
w
i
t
h
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

B
.
 
"
F
a
s
t
 
c
y
c
l
i
n
g
"
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
a
p
p
l
i
a
n
c
e
s

f
o
l
l
o
w
i
n
g
 
i
n
s
t
r
u
c
-

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

t
h
e
 
a
c
c
u
r
a
c
y
 
o
f
 
t
h
e

t
i
m
e
r
 
m
e
c
h
a
n
i
s
m
.

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

t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
.

D
.
 
T
e
s
t
i
n
g
 
t
h
e
 
r
e
f
r
i
g
e
r
a
t
o
r
 
w
i
t
h
a
 
r
e
c
o
r
d
i
n
g
 
t
h
e
r
m
o
m
e
t
e
r
:

E
.
 
A
d
j
u
 
'
s
t
i
n
g
 
t
h
e
 
d
o
o
r
s
 
o
f
 
t
h
e
 
m
a
j
o
r
 
h
o
m
e
a
p
p
l
i
a
n
c
e
 
f
o
r
 
p
r
o
p
e
r

c
l
o
s
u
r
e
.



H
O
M
E
 
A
P
P
L
I
A
N
C
E
 
S
E
R
V
I
C
I
N
G
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
V
I

T
i
t
l
e
s

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
P
e
r
t
a
i
n
i
n
g
 
t
o
 
H
o
m
e
A
p
p
l
i
a
n
c
e
 
S
e
r
v
i
c
i
n
g

a
n
d

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

O
b
 
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s

i
n
 
h
o
m
e
 
a
p
p
l
i
a
n
c
e

s
e
r
v
i
c
i
n
g
 
a
n
d
 
r
e
l
a
t
e
d

o
c
c
u
p
a
t
i
o
n
s
.

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

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n

a
b
o
u
t
:

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.
 
T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.
 
T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g

a
v
a
i
l
a
b
l
e
.

D
.
 
T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e

o
c
c
u
p
a
t
i
o
n
.

E
.
 
T
h
e
:
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
n
e
e
d
e
d
 
f
o
r
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.
 
T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l

l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.
 
T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s

f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.
 
T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e

w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
o
c
c
u
p
a
t
i
o
n
.

J
.
 
T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t

i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.
 
T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y

i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
s

A
.
 
W
r
i
t
i
n
g

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

c
o
n
c
e
r
n
i
n
g
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
t
h
e

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

c
l
u
s
t
e
r
.

B
.
 
V
i
s
i
t
i
n
g

a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.
 
L
i
s
t
e
n
i
n
g
 
t
o

a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e

u
n
i
o
n
.

D
.
 
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
t
o
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e

s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r

t
o
 
d
e
t
e
r
m
i
n
e

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

t
r
a
i
n
i
n
g
.

B
.
 
V
i
s
i
t
i
n
g

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

F
.
 
V
i
s
i
t
i
n
g

a
n
 
a
p
p
l
i
a
n
c
e
 
s
e
r
v
i
c
e

c
e
n
t
e
r
.

G
.
 
R
e
a
d
i
n
g
 
t
h
e
O
c
c
u
p
a
t
i
o
n
a
l
 
O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k
.



T
O
E

B
o
o
k

B
o
o
k

B
o
o
k

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

T
I
T
L
E

H
o
w
 
T
o
 
R
e
p
a
i
r
 
M
a
j
o
r

H
o
m
e
 
A
p
p
l
i
a
n
c
e
s
 
b
y

E
r
n
e
s
t
 
T
r
i
c
o
m
i

M
a
j
o
r
 
A
p
p
l
i
a
n
c
e
 
S
e
r
v
i
c
-

k
g
'
 
b
y
 
P
e
r
c
y
 
T
.

-
w
e
l
l
,
J
r
.

S
m
a
l
l
 
A
p
p
l
i
a
n
c
e
 
S
e
r
v
i
c
-

i
L
a
l
 
b
y
 
P
e
r
c
y
 
T
.
 
B
r
o
c
k
-

w
e
l
l
,
J
r
.

B
o
o
k

H
o
w
 
T
o
 
R
e
p
a
i
r
,
S
m
a
l
l

A
p
p
l
i
a
n
c
e
s
 
b
y
 
J
a
c
k

D
a
r
r

B
o
o
k

B
o
o
k

D
E
S
C
R
I
P
T
I
O
N

S
O
U
R
C
E

S
e
r
v
i
c
i
n
g
 
g
u
i
d
e
 
o
n
 
t
h
e
 
i
n
-

H
o
w
a
r
d
 
W
.
 
S
a
m
s
 
&
 
C
o
.

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

r
e
p
a
i
r
 
o
f
 
a
l
l
 
t
w
i
t
s
 
o
f

m
a
j
o
r
 
a
p
p
l
i
a
n
c
e
s
.

B
o
o
k
 
e
x
p
l
a
i
n
s
 
h
o
w
 
t
o
 
r
e
p
a
i
r

M
c
G
r
a
w
-
M
U
 
B
o
o
k
 
C
o
.

a
n
d
 
r
e
c
o
n
d
i
t
i
o
n
 
m
a
j
o
r

a
p
-

p
l
i
a
n
c
e
s
.

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

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

s
e
r
v
i
c
i
n
g
 
t
e
c
h
n
i
q
u
e
s

a
r
e

S
h
o
w
n
.

B
o
o
k
 
i
n
c
l
u
d
e
s
 
v
a
l
u
a
b
l
e

t
i
p
s

H
o
w
a
r
d
 
W
.
 
S
a
m
s
 
&
 
C
o
.

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

h
e
a
t
i
n
g
 
e
l
e
m
e
n
t
s
,
 
o
b
t
a
i
n
i
n
g

p
a
r
t
s
,
 
a
n
d
 
t
o
o
l
s
 
n
e
e
d
e
d
t
o

r
e
p
a
i
r
 
a
p
p
l
i
a
n
c
e
s
.

H
o
w
 
T
o
 
R
e
p
a
i
r
 
E
l
e
c
t
r
i
-

B
o
o
k
 
i
n
c
l
u
d
e
s
 
i
n
f
o
r
m
a
t
i
o
n

c
a
l
 
M
p
l
i
a
n
c
e
s
 
b
y
 
H
.
 
P
.

a
b
o
u
t
 
t
r
o
u
b
l
e
-
s
h
o
o
t
i
n
g
,

M
a
n
l
y

a
d
j
u
s
t
m
e
n
t
,
 
r
e
p
a
i
r
,
 
a
n
d

m
a
i
n
t
e
n
a
n
c
e
 
o
f
 
h
o
u
s
e
h
o
l
d

a
p
p
l
i
a
n
c
e
s

S
t
u
d
y
 
t
e
x
t
s
 
c
o
v
e
r
 
b
a
s
i
c

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

h
o
u
s
e
h
o
l
d
 
a
p
p
l
i
a
n
c
e
s
,
 
a
n
d

e
l
e
c
t
r
i
c
a
l
 
w
i
r
i
n
g

E
l
e
c
t
r
i
c
a
l
 
A
p
p
l
i
a
n
c
e

S
e
r
v
i
c
i
n
g
 
T
r
a
i
n
i
n
g

S
t
u
d
y
 
T
e
x
t
s

F
r
e
d
e
r
i
c
k
 
J
.
 
D
r
a
k
e
 
&

C
o
.

N
a
t
i
o
n
a
l
 
R
a
d
i
o

I
n
s
t
i
t
u
t
e



F
i
l
m

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

C
i
r
c
u
i
t
s

F
i
l
m

P
r
i
n
c
i
p
l
e
s
 
o
f
 
E
l
e
c
-

t
r
i
c
i
t
y

F
i
l
m

S
e
r
i
e
s
 
a
n
d
 
P
a
r
a
l
l
e
l

C
i
r
c
u
i
t
s

T
r
a
i
n
i
n
g

A
u
t
o
m
a
t
i
c
 
W
a
s
h
e
r
 
T
r
a
i
n
-

G
u
i
d
e

i
n
g
 
G
u
i
d
e

H
a
n
d
b
o
o
k

N
a
t
i
o
n
a
l
 
E
l
e
c
t
r
i
c
a
l

C
o
d
e
 
H
a
n
d
b
o
o
k

F
i
l
m
 
d
e
s
c
r
i
b
e
s

n
a
t
u
r
e
 
o
f

E
n
c
y
c
l
o
p
a
e
d
i
a

e
l
e
c
t
r
i
c
 
c
u
r
r
e
n
t
s
 
a
n
d

c
i
r
-

c
u
i
t
s
.

1
1
 
m
i
n
.
 
B
 
&
 
W
.

B
r
i
t
t
a
n
i
c
a
 
F
i
l
m
s
,

I
n
c
.

F
i
l
m
 
e
x
p
l
a
i
n
s
 
t
h
e

s
t
r
u
c
t
u
r
e

G
e
n
e
i
a
l
 
E
l
e
c
t
r
i
c

C
o
.

o
f
 
m
a
t
t
e
r
 
a
n
d
 
t
h
e

a
c
t
i
o
n

o
f
 
e
l
e
c
t
r
o
n
s
.
 
2
0
m
i
n
.
 
c
o
l
o
r

F
i
l
m
 
e
x
p
l
a
i
n
s
 
t
h
e

d
i
f
f
e
r
-

E
n
c
y
c
l
o
p
a
e
d
i
a

e
n
c
e
s
 
b
e
t
w
e
e
n
 
t
h
e
s
e
 
t
y
p
e
s

o
f
 
c
i
r
c
u
i
t
s
.

1
1
 
m
i
n
.
 
B
 
&
 
W
.

B
r
i
t
t
a
n
i
c
a
 
F
i
l
m
s
,
 
I
n
c
.

G
u
i
d
e
 
h
a
s
 
a
 
b
r
i
e
f

o
u
t
l
i
n
e
 
o
f

N
o
r
g
e
,
 
N
o
.
 
3
3
-
1
1
9
0

h
o
w
 
t
h
e
 
w
a
s
h
e
r
 
i
s

c
o
n
s
t
r
u
c
t
-

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

B
o
o
k
 
c
o
v
e
r
s
 
c
o
d
e
s
 
f
o
r

e
l
e
c
-

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

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

$
1
2
.
0
0



LEVEL I FXPERIENCES

FIRST YEAR PROGRAM



R
A
D
I
O
.
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I

T
i
t
l
e
:

O
b
s
e
r
v
i
n
g
 
t
h
e
 
S
y
m
p
t
o
m
s
 
t
o
 
D
e
t
e
r
m
i
n
e
 
t
h
e
 
D
e
f
e
c
t
i
v
e
 
S
t
a
g
e
 
o
f
 
t
h
e
 
R
a
d
i
o
.

O
b
s
e
c
t
i
v
e
l

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e

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

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
o
b
v
i
o
u
s
 
b
r
o
k
e
n
 
p
a
r
t
s
 
a
n
d

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

B
.
 
L
i
s
t
e
n
i
n
g
 
t
o
 
t
h
e
 
p
e
r
f
o
r
m
a
n
c
e
 
o
f
 
t
h
e

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

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

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

V
e
r
b
a
l
 
L
e
a
r
n
i
r
i
 
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
a
d
i
n
g
 
a
 
b
l
o
c
k
 
d
i
a
g
r
a
m
 
t
o
 
f
o
l
l
o
w
 
t
h
e

s
t
a
g
e
s
 
i
n
 
t
h
e
 
r
a
d
i
o
.

B
.
 
L
o
c
a
t
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
s
t
a
g
e
s
 
o
f
 
t
h
e

r
a
d
i
o
 
f
r
o
m
 
t
h
e
 
s
c
h
e
m
a
t
i
c
 
d
i
a
g
r
a
m
.

S
c
i
e
n
c
e
s

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
a
n
d

f
u
n
c
t
i
o
n
s
 
o
f
 
r
a
d
i
o
 
w
a
v
e
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
 
e
a
c
h
 
s
t
a
g
e
 
o
f
 
a
 
r
a
d
i
o
.

B
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

d
.
 
p
r
o
p
e
r
l
y
 
g
r
o
u
n
d
i
n
g
 
t
h
e
 
r
a
d
i
o



S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

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

V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g
 
t
h
e
 
r
a
d
i
o
 
f
o
r
 
o
b
v
i
o
u
s
 
b
r
o
k
e
n
 
c
o
m
p
o
n
e
n
t
s
,

w
i
r
e
s
,
 
e
t
c
.

B
.
 
R
e
a
d
i
n
g
 
a
 
b
l
o
c
k
 
d
i
a
g
r
a
m
 
a
n
d
 
s
c
h
e
m
a
t
i
c
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
l
o
c
a
-

t
i
o
n
 
a
n
d
 
v
a
l
u
e
 
o
f
 
c
o
m
p
o
n
e
n
t
s
.

C
.
 
C
o
m
p
a
r
i
n
g
 
t
h
e
 
d
i
s
t
a
n
c
e
 
c
o
v
e
r
e
d
 
b
y
 
s
o
u
n
d
 
w
a
v
e
s
 
a
n
d
 
r
a
d
i
o
 
w
a
v
e
s
.



I

#
R
A
D
1
0
4
E
R
V
I
C
I
N
G
 
E
X
P
E
 
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

.
:
2
,
1
1
(
g
p
s

U
n
i
t

II

tit
le

:
C
h
e
c
k
i
n
g
 
t
.
 
0
.
5
,
g
u
b
e
s
 
a
n
d
 
i
s
o
l
a
t
i
n
g
 
t
h
e
 
D
e
f
e
c
t
i
v
e
 
C
o
m
p
o
n
e
n
t
s
'
 
i
n
a

Pa
rt

ic
ul

ar
.

S
t
a
g
e
 
o
f
 
t
i
i
i
t
:
R
a
d
i
o
,

O
b
'
e
c
t
i
v
e
s
:
-
T
o
 
d
e
O
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
o
f
 
t
e
s
t
i
n
g
 
t
u
b
e
s
a
n
d

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

M
a
n
u
a
;
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
a
n
g
:

1
6
.

O
pe

ra
tin

g 
a'

 tu
be

t
e
s
t
e
t
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
c
o
n
d
i
t
i
o
n
 
'
o
l
-
t
u
b
e
s
.

B
.
 
S
t
r
a
i
g
h
t
e
n
i
n
g
 
t
u
b
e
 
p
i
n
s
 
w
i
t
h
 
a
 
p
i
n

s
t
r
a
i
g
h
t
e
n
e
r
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
t
e
s
t
i
n
g
.

C
.
 
R
e
m
o
v
i
n
g
 
t
h
e
 
t
u
b
e
s
 
f
r
o
m
 
a
 
r
a
d
i
o
 
c
h
a
s
s
i
s

b
a
n
d
 
o
r
i
m
i
t
h
 
a
 
t
u
b
e
 
p
u
l
l
e
r
.

D
.
T
 
s
t
i
n
g
 
f
o
r
 
g
a
s
s
y
 
t
u
b
e
s
 
w
i
t
h
 
a
 
t
u
b
e

e
s
t
e
r
.

E
.
 
T
e
s
t
i
n
g
 
f
o
r
 
s
h
o
r
t
s
 
o
r
 
o
p
e
n
 
f
i
l
a
m
e
n
t
s

w
i
t
h
 
t
h
e
 
t
u
b
e
 
t
e
s
t
e
r
.
 
.
,

I
n
j
e
c
t
i
n
g
 
,
a
 
s
i
g
n
a
l
 
i
n
 
t
h
e
 
p
r
o
p
e
r
 
s
e
q
u
e
n
c
e

t
o
'
i
s
o
l
a
t
e
:
;
t
h
e
 
d
e
f
e
c
t
i
V
e
 
s
t
a
g
e
 
w
i
t
h
 
a

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

G
.
 
C
o
n
n
e
c
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e

p
r
o
p
e
r
 
m
a
n
n
e
r
.

H
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
r
e
s
i
s
t
a
n
c
e
 
i
n
 
a
 
p
a
r
t
i
c
u
l
a
r

-
,

s
t
a
g
e
 
o
f
 
a
 
r
a
d
i
o
 
w
i
t
h
 
a
 
v
o
l
t
-
o
h
m
 
m
e
t
e
r
.

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

t
j
i
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
t
o

e
l
i
m
i
n
a
t
e
 
t
h
e
 
p
o
s
s
i
b
l
e
 
c
a
u
s
e
 
o
f
 
t
r
o
u
b
l
e

u
n
t
i
l
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
c
o
m
p
o
n
e
n
t
 
i
s
 
f
o
u
n
d
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n

C
o
m
m
u
n
i
c
a
t
i
o
n
:

1:
2k

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

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e

m
a
n
u
a
l
s
,
 
s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

B
.
 
R
e
a
d
i
n
g
 
.
t
h
e
 
t
u
b
e
 
c
h
a
r
t
 
a
n
d
 
t
u
b
e
-
c
h
a
r
t

m
a
n
u
a
l
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
t
y
p
e
 
a
n
d
 
r
a
t
i
n
g

o
f
 
t
f
i
e
 
t
u
b
e
.

C
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
m
e
t
e
r
 
r
e
a
d
i
n
g
s
 
o
f
 
t
h
e
 
t
u
b
e

t
e
s
t
e
r
;
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
t
u
b
e
 
c
o
n
d
i
t
i
o
n
.

D
.
 
B
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
e
r
v
i
c
e
 
r
e
f
e
r
e
n
c
e

c
h
a
r
t
s
 
f
o
r
 
t
h
e
 
p
o
s
s
i
b
l
e
 
c
a
u
s
e
 
o
f
 
t
r
o
u
b
l
e
.

E
.
 
R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
c
h
e
m
a
t
i
c
 
t
o

f
o
c
a
t
e
 
t
h
e

c
o
m
p
o
n
e
n
t
s
.

P
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
m
e
t
e
r
 
r
e
a
d
i
n
g
s
 
t
o

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

M
e
a
s
u
r
e
m
e
n
t
:

..

A
.
 
C
o
m
p
a
r
i
n
g
 
t
h
e
 
m
e
a
s
u
r
e
d
 
t
u
b
e
 
v
a
l
u
e
s
 
w
i
t
h

t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.



G
e
n
e
r
a
l

B
.
 
M
e
a
s
u
r
i
n
g
 
r
e
s
i
s
t
a
n
c
e
,
 
v
o
l
t
a
g
e
 
a
n
d

c
u
r
r
e
n
t
 
f
l
o
w
 
i
n
 
t
h
e
 
d
i
f
f
e
r
e
n
t

s
t
a
g
e
s

o
f
 
t
h
e
 
r
a
d
i
o
 
w
i
t
h
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
o
m
p
u
t
i
n
g
 
O
h
m
'
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e

a
m
p
e
r
a
g
e
,
 
v
o
l
t
a
g
e
 
a
n
d
 
r
e
s
i
s
t
a
n
c
e
.

S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
l
e
c
t
r
o
n
 
t
h
e
o
r
y
 
o
f

c
u
r
r
e
n
t
 
f
l
o
w
 
i
n
 
t
h
e
 
r
a
d
i
o
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
s
e
r
i
e
s

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

I
n
f
o
r
m
a
t
i
o
n

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
t
u
b
e

t
e
s
t
e
r
s
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
t
u
b
e

s
o
c
k
e
t
s
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
t
u
b
e
s
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
.

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
p
a
r
t
s
 
o
f
 
t
h
e

r
a
d
i
o
.

E
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
c
o
l
o
r
 
c
o
d
e
 
o
f
 
r
e
s
i
s
t
o
r
s
.

F
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
 
e
a
c
h

s
t
a
g
e
 
o
f
 
t
h
e
 
r
a
d
i
o
.

G
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f

A
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

H
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
m
e
t
e
r
 
f
o
r
 
t
h
e
 
j
o
b
 
t
o
 
b
e

d
o
n
e
:
 
(
v
o
l
t
m
e
t
e
r
,
 
a
m
p
-
m
e
t
e
r

o
r
 
a
m
p
-
p
r
o
b
e
,
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
,

v
o
l
t
-
o
h
m
 
m
e
t
e
r
)
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d

s
t
o
r
a
g
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l

m
e
t
e
r
s
.

J
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,

c
h
e
c
k
i
n
g
,
 
a
n
d

c
a
l
i
b
r
a
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
t
o
 
k
n
o
w
n

s
t
a
n
d
a
r
d
s
.

K
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g

c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t



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

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

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

f
.
 
p
r
o
p
e
r
l
y
 
g
r
o
u
n
d
i
n
g
 
t
h
e
 
r
a
d
i
o

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

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

A
.
 
O
p
e
r
a
t
i
n
g
 
a
 
t
u
b
e
 
t
e
s
t
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f

t
h
e
 
t
u
b
e
s
.

B
.
 
W
o
r
k
i
n
g
 
w
i
t
h
 
O
h
m
'
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
 
v
o
l
t
a
g
e
,
 
r
e
s
i
s
t
a
n
c
e
,

a
n
d
 
c
u
r
r
e
n
t
 
f
l
o
w
.

C
.
 
T
r
a
c
i
n
g
 
t
h
e
 
c
i
r
c
u
i
t
s
 
i
n
 
a
 
r
a
d
i
o
 
f
r
o
m
 
a
 
s
c
h
e
m
a
t
i
c
,
 
a
n
d

i
d
e
n
t
i
y
i
n
g
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
.

D
.
 
C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
 
.
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e
 
r
a
d
i
o

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

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

s
e
q
u
e
n
c
e
 
t
o
 
i
s
o
l
a
t
e
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
s
t
a
g
e
.



I

R
A
D
I
O
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

R
e
m
o
v
i
n
g
 
t
h
e
 
C
h
a
s
s
i
s
,
 
R
e
p
l
a
c
i
n
g
 
t
h
e
 
D
e
f
e
c
t
i
v
e
 
C
o
m
p
o
n
e
n
t
s
 
a
n
d
 
R
e
p
l
a
c
i
n
g
t
h
e

C
h
a
s
s
i
s
 
i
n
 
t
h
e
 
C
a
b
i
n
e
t
 
A
f
t
e
r
 
R
e
p
a
i
r
s
 
H
a
v
e
 
B
e
e
n
 
C
o
m
p
l
e
t
e
d
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
r
e
m
o
v
i
n
g
a
 
r
a
d
i
o
 
C
h
a
s
s
i
s

f
r
o
m
 
t
h
e
 
c
a
b
i
n
e
t
,
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
c
o
m
p
o
n
e
n
t
s
 
a
n
d
r
e
p
l
a
c
i
n
g
 
t
h
e

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

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.

B
.

C
.

D
.

E
.

F
.

G
.

H
.

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

r
e
c
e
p
t
a
b
l
e
.

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

f
r
o
n
t
 
o
f
 
t
h
e
 
c
a
b
i
n
e
t
.

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

l
e
a
d
s
 
f
r
o
m
 
t
h
e
 
b
u
i
l
t
-
i
n
 
a
n
t
e
n
n
a
 
w
i
t
h
 
a

s
o
l
d
e
r
i
n
g
 
g
u
n
.

R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
f
a
s
t
e
n
e
r
s

h
o
l
d
i
n
g
 
t
h
e
 
c
h
a
s
s
i
s
 
t
o
 
t
h
e
 
c
a
b
i
n
e
t
 
u
s
i
n
g

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s
.

R
i
v
e
t
i
n
g
 
t
h
e
 
t
u
b
e
 
s
o
c
k
e
t
s
 
i
n
 
p
l
a
c
e
 
w
i
t
h

a
 
h
a
n
d
 
r
i
v
e
t
e
r
.

R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e

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

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

C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e

p
r
o
p
e
r
 
m
a
n
n
e
r
.

R
e
p
l
a
c
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
c
o
r
d
 
a
n
d
/
o
r
 
p
l
u
g
.

P
le

ilh
ea

n1
16

.M
.M

11
11

1m
...

..m
a.

...
.a

bA
rd

k-
-

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
c
h
e
m
a
t
i
c
 
t
o

f
i
n
d
 
t
h
e
 
d
i
s
c
o
n
n
e
c
t
 
p
o
i
n
t
 
o
f
 
t
h
e

b
u
i
l
t
-
i
n
 
a
n
t
e
n
n
a
.

B
.
 
R
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
c
h
e
m
a
t
i
c
 
t
o

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

c
o
m
p
o
n
e
n
t
s
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
r
e
p
l
a
c
e
m
e
n
t
 
c
o
m
p
o
n
e
n
t
s

t
o
 
d
e
t
e
r
m
i
h
e
 
c
o
r
r
e
c
t
 
v
a
l
u
e
s
 
w
i
t
h
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
m
e
t
e
r
s
.

S
c
i
e
n
c
e
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
c
o
r
r
o
s
i
v
e
 
e
f
f
e
c
t
s
 
o
f

a
c
i
d
 
o
n
 
c
o
p
p
e
r
.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
E
x
e
r
c
i
s
i
n
g
 
c
a
r
e
 
t
o
 
p
r
e
v
e
n
t

d
a
m
a
g
e
 
t
o
 
c
o
m
p
o
n
e
n
t
s
 
w
i
t
h
h
e
a
t

w
h
e
n
 
s
o
l
d
e
r
i
n
g
.

B
.
 
P
r
a
c
t
i
c
i
n
g
 
s
a
f
e
 
w
o
r
k
i
n
g

p
r
o
c
e
d
u
r
e
s
 
w
h
e
n
 
s
o
l
d
e
r
i
n
g
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
o
f
 
u
s
i
n
g
 
o
n
l
y
 
r
o
s
i
n
c
o
r
e
 
s
o
l
d
e
r

o
n
 
e
l
e
c
t
r
i
c
a
l
 
c
o
n
n
e
c
t
i
o
n
s
.

D
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
s
c
r
e
w
d
r
i
v
e
r
s
,

c
u
t
t
e
r
s
,

n
u
t
d
r
i
v
e
r
s
,
 
w
r
e
n
c
h
e
s
,
 
p
l
i
e
r
s
.

E
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e

o
f
 
t
o
o
l
s
.

F
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
o
r
k
.

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
m
e
t
h
o
d
s

o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
p
u
l
l
i
n
g
,
 
p
r
e
s
s
i
n
g
,

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

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
r
e
m
o
v
i
n
g

n
u
t
s

a
n
d
 
b
o
l
t
s
.

I
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
p
r
o
c
e
d
u
r
e
s
 
f
o
r
 
c
u
t
t
i
n
g
 
w
i
t
h

d
i
a
g
o
n
a
l

c
u
t
t
e
r
s
.

J
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

K
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e

o
f
 
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f

a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

L
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
f
o
r
 
t
h
e

j
o
b
 
t
o
 
b
e

d
o
n
e
:
 
(
v
o
l
t
m
e
t
e
r
,
 
a
m
p
-
m
e
t
e
r

o
r
 
a
m
p
-
p
r
o
b
e
,
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
,

v
o
l
t
-
o
h
m
 
m
e
t
e
r
)
.

M
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r

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

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

N
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t

m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,
 
c
h
e
c
k
i
n
g
,

c
a
l
i
b
r
a
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s

t
o
 
k
n
o
w
n
 
s
t
a
n
d
a
r
d
s
.

0
.
 
A
r
r
a
n
g
i
n
g
 
t
h
e
 
p
a
r
t
s
 
i
n

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

o
r

d
a
m
a
g
e
.

P
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g

s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s

o
f
 
c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
 
w
o
r
k
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e

i
s
 
p
r
e
s
e
n
t

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

f
r
o
m
 
t
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

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

f
.
 
p
r
o
p
e
r
l
y
 
g
r
o
u
n
d
i
n
g
 
t
h
e
r
a
d
i
o



Q
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

1
-
B

R
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
u
s
e
s
,
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

o
f
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

S
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
W
a
d
h
e
r
s
.

T
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
n
e
r
s
.

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

V
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
,
 
t
i
p
s
 
a
n
d
 
s
i
z
e
 
o
f
 
s
o
1
e
r
i
n
g
 
i
r
o
n
s

o
r
 
s
o
l
d
e
r
i
n
g
 
g
u
n
.

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

i
r
o
n
 
o
r
 
s
o
l
d
e
r
i
n
g
 
g
u
n
.

X
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
a
n
d
 
p
u
r
p
o
s
e
s
 
o
f
 
f
l
u
x
 
w
h
e
n
 
s
o
l
d
e
r
i
n
g
.

Y
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
t
r
a
n
s
f
e
r
r
i
n
g
 
h
e
a
t
 
t
o
 
w
o
r
k
.

Z
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
s
o
l
d
e
r
 
a
n
d
 
f
l
u
x
 
t
o
 
u
s
e
 
o
n
 
t
h
e
 
r
a
d
i
o
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

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

A
.
 
R
e
m
o
v
i
n
g
 
t
h
e
 
c
h
a
s
s
i
s
 
f
r
o
m
 
t
h
e
 
c
a
b
i
n
e
t
 
f
o
r
 
e
a
s
e
 
o
f
 
s
e
r
v
i
c
i
n
g
.

B
.
 
U
n
s
o
l
d
e
r
i
n
g
 
a
n
d
 
r
e
s
o
l
d
e
r
i
n
g
 
t
h
e
 
n
e
w
 
c
o
m
p
o
n
e
n
t
s
 
i
n
 
p
l
a
c
e
.

C
.
 
R
e
a
d
i
n
g
 
t
h
e
 
s
c
h
e
m
a
t
i
c
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
v
a
l
u
e
 
a
n
d
 
l
o
c
a
t
i
o
n

o
f
 
c
o
m
p
o
n
e
n
t
s
.

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

E
.
 
R
i
v
e
t
i
n
g
 
c
o
m
p
o
n
e
n
t
s
 
i
n
 
p
o
s
i
t
i
o
n
 
w
i
t
h
 
a
 
r
i
v
e
t
e
r
.

F
.
 
C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e
 
p
r
o
p
e
r
 
m
a
n
n
e
r

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

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

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



R
A
D
I
O
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
V

T
i
t
l
e
s

M
a
k
i
n
g
 
t
h
e
 
F
i
n
a
l
 
O
p
e
r
a
t
i
o
n
a
l
 
C
h
e
c
k
s
 
a
n
d
 
A
d
j
u
s
t
m
e
n
t
s
 
t
o
 
t
h
e
 
R
a
d
i
o
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
o
f
 
m
a
k
i
n
g
 
t
h
e
 
f
i
n
a
l
 
o
p
e
r
a
t
i
o
n
a
l

c
h
e
c
k
s
 
a
n
d
 
a
d
j
u
s
t
m
e
n
t
s
 
t
o
 
t
h
e
 
r
a
d
i
o

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
P
l
u
g
g
i
n
g
 
t
h
e
 
r
a
d
i
o
 
i
n
t
o
 
t
h
e
 
s
e
r
v
i
c
e
-
o
u
t
l
e
t
.

B
.
 
T
u
n
i
n
g
 
t
h
e
 
r
a
d
i
o
 
t
o
 
a
 
l
o
c
a
l
 
s
t
a
t
i
o
n
.

C
.
 
L
i
s
t
e
n
i
n
g
 
t
o
 
t
h
e
 
r
a
d
i
o
 
s
e
t
 
o
n
 
a
 
s
e
l
e
c
t
e
d

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

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

E
.
 
A
d
j
u
s
t
i
n
g
 
t
h
e
.
 
t
r
i
m
m
e
r
 
c
o
n
d
e
n
s
o
r
s
 
t
o
 
p
e
a
k

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

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
r
a
d
i
o
 
f
r
o
m
 
t
h
e

a
u
d
i
o
 
s
i
g
n
a
l
.

B
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
s
c
r
e
w
d
r
i
v
e
r
.

C
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
:
 
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

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

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



R
A
D
I
O
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
V

T
i
t
l
e
:

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
R
a
d
i
o
 
S
e
r
v
i
c
i
n
g
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

O
b
j
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
r
a
d
i
o
 
s
e
r
v
i
c
i
n
g
 
a
n
d

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

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

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.
 
T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.
 
T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.
 
T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.
 
T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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

q
u
a
l
i
f
i
c
a
t
i
o
n
 
f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.
 
T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

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

H
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.
 
T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.
 
T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

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



S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
.
 
'
W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n

c
o
n
c
e
r
n
i
n
g

o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
t
h
e

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

c
l
u
s
t
e
r
.

B
.
 
V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t

S
e
r
v
i
c
e
.

C
.
 
L
i
s
t
e
n
i
n
g
 
t
o

a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

L
.
 
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o

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

s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r

t
o
 
d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s

f
o
r
 
a
d
d
i
t
i
o
n
a
l

t
r
a
i
n
i
n
g
.

E
.
 
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r

a
p
p
r
e
n
t
i
c
e
s
.

F
.
 
V
i
s
i
t
i
n
g
 
a
 
r
a
d
i
o

s
e
r
v
i
c
e
 
s
h
o
p
.

G
.
 
W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f

e
l
e
c
t
r
i
c
i
t
y
 
a
n
d
 
r
a
d
i
o

f
u
n
d
a
m
e
n
t
a
l
s
.

H
.
 
R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l

O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k
.



LEVEL II EXPERIENCES

SECOND YEAR PROGRAM

k.



f
r

T
E
L
E
V
I
S
I
O
N
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I

T
i
t
l
e
:
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
D
e
f
e
c
t
i
v
e
 
S
t
a
g
e
 
o
f
 
t
h
e
 
T
e
l
e
v
i
s
i
o
n

f
r
o
m
 
O
b
s
e
r
v
a
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
d
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
s
t
a
g
e

o
f
 
a
 
t
e
l
e
v
i
s
i
o
n
 
f
r
o
m
 
o
b
s
e
r
v
a
t
i
o
n
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
a
u
d
i
o
 
s
i
g
n
a
l
 
C
h
a
r
a
c
t
e
r
i
s
-

t
i
c
s
 
t
o
 
l
o
c
a
l
i
z
e
 
t
h
e
 
d
e
f
e
c
t
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
v
i
d
e
o
 
s
i
g
n
a
l
 
c
h
a
r
a
c
t
e
r
i
s
-

t
i
c
s
 
t
o
 
l
o
c
a
l
i
z
e
 
t
h
e
 
d
e
f
e
c
t
.

C
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
s
t
a
g
e
 
o
f
 
a

t
e
l
e
v
i
s
i
o
n
 
b
y
 
v
i
s
u
a
l
 
i
n
s
p
e
c
t
i
o
n
.

D
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g
 
f
o
r
 
o
b
v
i
o
u
s
 
d
e
-

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

t
e
l
e
v
i
s
i
o
n
.

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
a
n
d
 
f
u
n
c
t
i
o
n
 
o
f
 
e
a
c
h
 
s
t
a
g
e

o
f
 
t
h
e

t
e
l
e
v
i
s
i
o
n
.



S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
u
s
e
 
o
f
 
a
n
 
a
c
t
u
a
l
 
t
e
l
e
v
i
s
i
o
n
 
s
e
t
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.
 
V
i
s
u
a
l
l
y
 
i
n
s
p
e
c
t
i
n
g
 
t
h
e
 
t
e
l
e
v
i
s
i
o
n
 
f
o
r
 
o
b
v
i
o
u
s
 
b
r
o
k
e
n

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

B
.
 
R
e
a
d
i
n
g
 
a
 
b
l
o
c
k
 
d
i
a
g
r
a
m
 
a
n
d
 
s
c
h
e
m
a
t
i
c
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
o
c
a
t
i
o
n
 
a
n
d
 
v
a
l
u
e
 
o
f
 
c
o
m
p
o
n
e
n
t
s
.

C
.
 
I
d
e
n
t
i
f
y
i
n
g
 
c
o
m
p
o
n
e
n
t
s
 
o
f
 
t
h
e
 
t
e
l
e
v
i
s
i
o
n
 
f
r
o
m
 
d
r
a
w
i
n
g
s
,

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

D
.
 
I
d
e
n
t
i
f
y
i
n
g
 
d
e
f
e
c
t
s
 
i
n
 
t
h
e
 
t
e
l
e
v
i
s
i
o
n
 
b
y
 
c
h
e
c
k
i
n
g
 
t
r
o
u
b
l
e

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



T
E
L
E
V
I
S
I
O
N
 
S
E
R
V
I
C
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
'
I
I

T
i
t
l
e
:
 
I
s
o
l
a
t
i
n
g
 
t
h
e
 
b
e
f
e
o
t
i
v
e
 
C
o
m
p
o
n
e
n
t
s
 
a
n
d
 
C
h
e
c
k
i
n
g
 
t
h
e
T
U
b
e
s
 
i
n
 
t
h
e
 
S
u
s
p
e
c
t
e
d
 
S
t
a
g
e
 
o
f

t
h
e
 
T
e
l
e
v
i
s
i
o
4
,

O
b
d
e
c
t
i
v
w
 
T
o
 
d
e
v
k
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
l
o
c
a
t
i
n
g
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
s
t
a
g
e

a
n
d
 
c
h
e
c
k
i
n
g
 
t
h
e
 
t
u
b
e
s
 
i
n

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

A
.
 
O
p
e
r
a
t
i
n
g
 
a
 
t
u
b
e
 
t
e
s
t
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
u
b
e
s
.

B
.
 
S
t
r
a
i
g
h
t
e
n
i
n
g
 
t
u
b
e
 
p
i
n
s
 
w
i
t
h
 
a
 
p
i
n

s
t
r
a
i
g
h
t
e
n
e
r
 
t
o
 
f
a
c
i
l
i
t
a
t
e
 
t
e
s
t
i
n
g
.

C
.
 
R
e
m
o
v
i
n
g
 
t
h
e
 
t
u
b
e
s
 
f
r
o
m
 
a
 
t
e
l
e
v
i
s
i
o
n

c
h
a
s
s
i
s
 
w
i
t
h
 
a
 
t
u
b
e
 
p
u
l
l
e
r
 
o
r
 
l
i
f
t
e
r
.

D
.
T
e
s
t
i
n
g
 
f
o
r
 
s
h
o
r
t
s
 
o
r
 
o
p
e
n
 
f
i
l
a
m
e
n
t
s

w
i
t
h
 
a
 
t
U
b
e
 
t
e
s
t
e
r
.

E
.
 
T
e
s
t
i
n
g
 
f
o
r
 
g
a
s
s
y
 
t
u
b
e
s
 
w
i
t
h
a
 
t
u
b
e

t
e
e
t
e
r
.

F
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
w
a
v
e
 
f
o
r
m
s
 
w
i
t
h
 
a
n

o
s
-

c
i
l
l
o
s
c
o
p
e
.

G
.
 
C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
'
i
n

t
h
e
 
p
r
o
p
e
r
 
m
a
n
n
e
r
.

H
.
 
I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
c
o
m
p
o
n
e
n
t
s

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

t
o
 
e
l
i
m
i
n
a
t
e
 
t
h
e
 
p
o
s
s
i
b
l
e

c
a
u
s
e
 
o
f

t
r
o
u
b
l
e
 
u
n
t
i
l
 
t
h
e
 
d
e
f
e
c
t
i
v
e
 
c
o
m
p
o
n
e
n
t

i
s
 
f
o
u
n
d
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

i
r
t
i
o
n

1
6
 
I
n
t
e
r
p
r
e
t
i
n
g
 
d
r
a
w
i
n
g
s
,
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
c
a
t
a
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
,

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

S
.
 
R
e
a
d
i
n
g
 
t
u
b
e
 
c
h
a
r
t
 
a
n
d
 
t
u
b
e
 
m
a
n
u
a
l
 
t
o
 
d
e
-

t
e
r
m
i
n
e
'
t
h
e
 
t
y
p
e
 
a
n
d
 
r
a
t
i
n
g
 
o
f
 
t
h
e
 
t
u
b
e
.

C
.
 
R
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
e
r
v
i
c
e
 
r
e
f
e
r
e
n
c
e

c
h
a
r
t
s
 
f
o
r
 
p
o
s
s
i
b
l
e
 
c
a
u
s
e
 
o
f
 
t
r
o
u
b
l
e
.

D
.
 
R
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
c
h
e
m
a
t
i
c
s
 
t
o
 
l
o
-

c
a
t
e
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
.

E
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
t
h
e
 
m
e
t
e
r
 
r
e
a
d
i
n
g
s
 
t
o
 
d
e
t
e
r
-

m
i
n
e
 
t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
C
o
m
p
u
t
i
n
g
 
C
l
a
w
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

a
m
p
-

e
r
a
g
e
,
 
v
o
l
t
a
g
e
 
a
n
d
 
r
e
s
i
s
t
a
n
c
e
.

S
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
l
e
c
t
r
o
n
 
t
h
e
o
r
y
 
o
f
 
c
u
r
r
e
n
t



gs
ne

ra
11

 j&
m

st
ig

n.

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
-
o
f
 
t
u
b
e
s
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
t
u
b
e
 
s
o
c
k
e
t
s
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
.

C
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
t
u
b
e
 
t
e
s
t
e
r
s
,

P
r
a
c
t
i
c
i
n
4
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
l
i
v
e
 
c
i
r
c
u
i
t
s
.

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

V
O
M
M
L

F
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
d
i
s
c
h
a
r
g
d
.
n
g
 
c
a
p
i
c
a
t
o
r
s
 
a
n
d
 
p
i
c
t
u
r
e

t
u
b
e
 
p
r
i
o
r
 
t
o
 
u
s
i
n
g
 
t
h
e
 
V
o
l
t
-
O
h
m
 
m
e
t
e
r
 
i
n
 
t
h
e
 
c
i
r
c
u
i
t
.

G
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
 
e
a
c
h
 
s
t
a
g
e
 
o
f
 
t
h
e
 
t
e
l
e
v
i
s
i
o
n
.

H
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
 
p
r
o
p
e
r
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
a
p
p
r
o
p
r
i
a
t
e

e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
.

S
e
l
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
 
f
o
r
 
t
h
e
 
j
o
b
 
t
o
 
b
e
 
d
o
n
e
.

(
V
o
l
t
m
e
t
e
r
,
 
A
m
p
-
m
e
t
e
r
 
o
r
 
A
m
P
-
P
r
o
b
e
,
 
c
o
n
t
i
n
u
i
t
y
 
t
e
s
t
e
r
,
 
V
o
l
t
-
O
h
m

m
e
t
e
r
)
.

J
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
e
l
e
c
t
r
i
c
a
l

m
e
t
e
r
s
.

K
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
m
e
t
h
o
d
 
o
f
 
i
n
s
p
e
c
t
i
n
g
,
 
c
h
e
c
k
i
n
g
 
a
n
d
 
c
a
l
i
-

b
r
a
t
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
t
o
 
k
n
o
w
n
 
s
t
a
n
d
a
r
d
s
.

L
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
c
o
l
o
r
 
c
o
d
e
 
o
f
 
r
e
s
i
s
t
o
r
s
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
,
a

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
i
s
 
p
r
o
c
e
s
s
 
m
a
y
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
b
y
 
t
h
e
 
u
s
e
 
o
f

a
n

a
c
t
u
a
l
 
t
e
l
e
v
i
s
i
o
n
.

A
h
e
 
O
p
e
r
a
t
i
n
g
 
a
 
t
u
b
e
 
t
e
s
t
e
r
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
c
o
n
d
i
t
i
o
n
 
o
f
 
t
h
e
 
t
u
b
e
s
.

B
e
 
C
a
l
c
u
l
a
t
i
n
g
 
O
h
m
'
s
 
L
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
 
v
o
l
t
a
g
e
,
 
r
e
s
i
s
t
a
n
c
e
,
 
a
n
d
 
c
u
r
-

r
e
n
t
 
f
l
o
w
.

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

a
 
s
c
h
e
m
a
t
i
c
,
 
a
n
d
 
i
d
e
n
-

t
i
f
y
i
n
g
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s
.

D
.
 
C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
e
l
e
c
t
r
i
c
a
l
 
m
e
t
e
r
s
 
i
n
 
t
h
e
 
t
e
l
e
v
i
s
i
o
n

c
i
r
c
u
i
t
 
t
o
 
m
e
a
s
u
r
e
 
v
a
l
u
e
s
 
o
f
 
v
o
l
t
a
g
e
,
 
c
u
r
r
e
n
t
 
a
n
d
 
r
e
s
i
s
t
a
n
c
e
.
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 f
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ov
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in
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th
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co
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ne
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w

ith
ou

t d
am

ag
e 

to
 th

e
ad

ja
ce

nt
 .p

ar
t1

4

al
 o

r 
M

an
jp

jla
tiv

e
_

A
. R

em
ov

in
g 

an
d

re
pl

ac
in

g_
tli

e 
ba

ck
 c

ov
er

sc
re

w
s 

w
ith

 a
 s

or
e 

dr
iv

er
.

B
. R

em
ov

in
g 

an
d 

re
pre
pj

ia
ct

be
ch

ss
is

in
th

e 
ca

bi
ne

t u
si

.e
.a

pp
zo

pr
ia

te
 to

ol
s.

C
. R

em
ov

in
g 

an
d 

r'
jig

 th
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R
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
c
o
l
o
r
 
c
o
d
e
 
o
f
 
r
e
s
i
s
t
o
r
s
.

C
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f
 
s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,

c
u
t
t
e
r
*
,
 
n
u
t
d
r
i
v
e
r
s
.

D
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e

an
d

s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.
.

B
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
t
h
e
 
w
o
r
k
.

F
.
 
A
p
p
l
y
i
n
g
 
t
h
t
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,
 
p
r
e
s
s
i
n
g

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

G
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f
 
u
s
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
r
e
m
o
v
i
n
g
 
n
u
t
s

a
n
d
 
b
o
l
t
s
.

H
.
 
D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
s
t
r
i
p
p
i
n
g
 
w
i
r
e
.

I
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
u
s
e
s

an
d
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f

t
h
r
e
a
f
t
d
 
f
a
s
t
e
n
e
r
s
.

K
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

L
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
r
e
m
o
v
i
n
g
 
a
n
d
 
i
n
s
t
a
l
l
i
n
g

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

M
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
r
i
g
h
t
 
a
n
d
 
l
e
f
t
 
h
a
n
d

t
h
r
e
a
d
s
.

N
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
:

a
.
 
w
e
a
r
i
n
g
 
s
a
f
e
t
y
 
s
h
o
e
s
 
w
i
t
h
 
n
o
n
-
c
o
n
d
u
c
t
i
n
g
 
s
o
l
e
s

b
.
 
r
e
m
o
v
i
n
g
 
j
e
w
e
l
r
y
 
a
n
d
 
i
t
e
m
s
 
o
f
 
c
l
o
t
h
i
n
g
 
c
o
n
t
a
i
n
i
n
g

m
e
t
a
l
 
f
a
s
t
e
n
e
r
s

c
.
 
a
v
o
i
d
i
n
g
 
w
o
r
k
.
 
s
i
t
u
a
t
i
o
n
s
 
w
h
e
r
e
 
m
o
i
s
t
u
r
e
 
i
s
 
p
r
e
s
e
n
t

d
.
 
d
i
s
c
o
n
n
e
c
t
i
n
g
 
t
h
e
 
t
e
l
e
v
i
s
i
o
n
 
f
r
o
m
 
t
h
e
 
p
o
w
e
r
 
s
u
p
p
l
y

b
e
f
o
r
e
 
s
t
a
r
t
i
n
g
 
r
e
p
a
i
r
 
o
p
e
r
a
t
i
o
n
s

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

f
.
 
p
r
o
p
e
r
l
y
 
g
r
o
u
n
d
i
n
g
 
t
h
e
 
t
e
l
e
v
i
s
i
o
n

S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
s
,
 
s
i
z
e
 
a
n
d
 
t
i
p
s
 
o
f
 
s
o
l
d
e
r
i
n
g
 
i
r
o
n
s
.

R
ec

og
ni

zi
ng

 th
e

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

i
r
o
n
 
o
r
 
s
o
l
d
e
r
i
n
g
 
g
u
n
.
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t
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.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
a
n
d
 
p
u
r
p
o
s
e
s
 
o
f
 
f
l
u
x
 
w
h
e
n
 
s
o
l
d
e
r
i
n
g
.

R
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
t
r
a
n
s
f
e
r
r
i
n
g
 
h
e
a
t
 
t
o
 
t
h
e
 
w
o
r
l
%

S
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
c
o
r
r
e
c
t
 
s
o
l
d
e
r
 
a
n
d
 
f
l
u
x
.
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O
b
s
e
r
v
i
n
g
 
s
a
f
e
 
w
o
r
k
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
w
h
e
n
 
i
n
s
t
a
l
l
i
n
g
 
a
 
t
e
l
e
v
i
s
i
o
n
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h
a
s
s
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s
.
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c
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 m
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 p
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c
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ng
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 d
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. D
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c
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 c
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 p

os
iti

on
 w

ith
a 

ri
ve

te
r.
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c
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 b
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c
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c
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d
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M
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tL

e
a
r
n
i
n
a
:

A
 P
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gg
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si
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e 

ou
tle

t a
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t
u
n
i
n
g
`

th
e 

se
t t

o 
a

Io
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l c
ha
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el

.
..A

dj
us

tin
g 

th
e 

ho
ri

zo
nt

al
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nd
 v

er
tic

al
s
y
n
c
h
r
o
n
i
z
a
t
i
o
n
 
t
o
 
e
l
i
m
i
n
a
t
e
 
b
l
a
c
k
'

e
d
g
e
s
'
,

an
d
t
o

'c
en

te
r
t
h
e
 
p
i
c
t
u
r
e
.

C
.
 
I
n
s
t
a
l
l
i
n
g
 
a
n
 
b
u
t
d
o
O
r
 
t
e
l
e
v
i
S
i
o
n
 
a
n
-

te
nn

a 
an

d 
tr

an
sm

is
si

on
 li

ne
.

G
en

V
e
r
b
a
l
L
e
a
r
n
i
n
a
:

A
.
 
I
n
t
e
r
p
r
e
t
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
.
 
i
n
s
t
r
u
c
t
i
o
n
s

f
o
r
 
a
s
s
e
m
b
l
y
 
o
f
 
t
h
e
 
a
n
t
e
n
n
a
.

I
n
t
e
r
p
r
e
t
i
n
g

dr
aw

in
gs

,
s
p
e
c
i
f
i
c
a
t
i
o
n
s
,

m
a
n
u
f
a
c
t
u
r
e
r
'
S
 
c
a
t
l
o
g
u
e
s
,
 
s
e
r
v
i
c
e
 
m
a
n
u
a
l
s
.

s
c
h
e
m
a
t
i
c
s
 
a
n
d
 
h
a
n
d
b
o
o
k
s
.

M
at

he
m

at
ic

s:

A
.
 
b
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
r
e
s
o
n
a
n
t

le
ng

th
o
f
 
a
n

a
n
t
e
n
n
a
.

A
le

bo
gn

iz
in

g
t
h
e
 
c
o
r
r
e
c
t
,
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
h
e
 
t
f
e
l
e
v
i
O
-
o
n
 
f
r
o
m
 
a
u
d
i
o
 
a
n
d

v
i
d
e
o
-
 
p
e
r
f
o
r
m
a
n
c
e
.

.B
. U

til
iz

in
g 

30
0-

oh
m

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

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

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

b
e
t
w
e
e
n
 
t
h
e
 
a
n
t
e
n
n
a
 
a
n
d
 
t
h
e
 
r
e
c
e
i
v
e
r
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D
.
 
S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
y
p
e
 
a
n
d
 
s
i
z
e
 
o
f

(
s
c
r
e
w
d
r
i
v
e
r
s
,
 
p
l
i
e
r
s
,
 
w
r
e
n
c
h
e
s
,

c
u
t
t
e
r
s
,
 
n
u
t
d
r
i
v
e
r
s
)

E
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
c
a
r
e
,
 
m
a
i
n
t
e
n
a
n
c
e
 
a
n
d
 
s
t
o
r
a
g
e
 
o
f
 
t
o
o
l
s
.

1P
. R

ec
og

ni
zi

ng
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
r
e
n
c
h
e
s
.

G
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
w
o
r
k
.

H
.
 
A
p
p
l
y
i
n
g
 
m
e
t
h
o
d
s
 
o
f
 
h
o
l
d
i
n
g
 
p
l
i
e
r
s
 
f
o
r
 
p
u
l
l
i
n
g
,
 
p
r
e
s
s
i
n
g

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

I
,
 
R
e
c
o
g
p
i
z
i
n
g
 
t
h
e
,
 
r
e
s
u
l
t
s
 
o
f

'U
si

ng
 g

ie
re

f
o
r
 
r
e
m
o
v
i
n
g
 
n
u
t
s
 
a
n
d
 
b
o
l
t
s
.

J
.
 
A
p
p
l
y
i
n
g
 
t
h
e
p
r
o
p
e
r

f
o
r
 
c
u
t
t
i
n
g
 
W
i
t
h
 
d
i
a
g
o
n
a
l
 
c
u
t
t
e
r
s
.

K
. D

et
er

m
in

in
g 

th
e
p
r
o
p
e
r
 
m
e
t
h
o
d
s
 
o
f

st
ri

pp
in

g 
w

ir
e.

L
e 

R
ec

og
ni

zi
ng

 th
e 

va
ri

ou
s

ty
pe

s
o
f
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
.

M
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,
 
'
u
s
e
s
 
a
n
d
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
r
e
a
d
e
d

f
a
s
t
e
r
n
e
r
s
.

N
.

R
ec

og
ni

zi
ng

 th
e 

va
ri

ou
s 

ty
Pe

s
a
n
d
 
u
s
e
s
 
o
f
 
w
a
s
h
e
r
s
.

0
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
O
d
s
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
t
h
r
e
a
d
e
d
 
f
a
s
t
e
r
n
e
r
s
.

P
.
 
R
e
c
b
g
n
i
z
i
n
g
 
t
h
e

di
tf

fe
re

nc
e

b
e
t
w
e
e
n
 
r
i
g
h
t
 
a
n
d
 
l
e
f
t
.
 
b
a
n
d
 
t
h
r
e
a
d
s
.

S
j
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
ll 

st
ud

en
t a

ct
iv

iti
es

 s
ho

ul
d 

be
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

po
ss

ib
le

.
T

he
 u

se
's

:if
 a

r
e
p
a
i
r
e
d
 
t
e
l
e
v
i
s
i
o
n
 
m
a
y
 
a
s
s
i
s
t

in
t
h
i
s
 
p
r
o
c
e
s
s
.

A
. M

ak
in

g 
th

e 
fi

na
l '

ad
ju

st
m

en
ts

 to
 "

a
r
e
p
a
i
r
e
d

te
le

vi
si

on
.



T
E

L
E

V
IS

IO
N

 S
E

R
V

IC
IN

G
 E

X
PE

R
IE

N
C

E
S 

- 
- 

L
E

V
E

L
 I

I

til
l

V

ir
lib

ri
na

tio
n_

Pa
rt

ai
ni

ng
 to

 te
le

vi
si

on
 S

er
vi

ci
ng

 a
n

R
el

at
ed

 O
cc

up
at

io
ns

.

V
O

.4
14

iti
fi

t t
he

in
di

vi
dt

ia
l w

ith
 th

e 
op

po
rt

un
iti

es
 in

te
le

vi
si

on
 s

er
vi

ci
ng

 a
nd

fe
lit

ed
 d

eC
tif

itt
io

ns
:

-*

be
A

id
ei

te
th

ay
ko

tta
ib

il;

a.

zi
t. 

tr
ai

ni
ng

. a
va

ila
bl

e.
ch

i e
t i

ed
-4

1$
 ,t

ite
: b

e
`"

t1
; t

fi
tti

te
41

::d
ri

ai
rg

A
0f

ig
tid

s
tie

ed
e

fo

ca
di

 d
is

ip
ld

fr
de

nt
:'

-
'

lo
ca

tio
n 

of
 e

m
pl

oy
m

en
t.

'1
11

0e
in

ag
ite

tt
'e

s 
an

d 
di

gi
gt

(*
*t

hi
si

tg
et

i
:th

e 
oc

ci
.i0

tio
n.

df
 O

W
 :O

be
r 

iti
vd

ki
re

d
-t

he
 o

cc
up

at
io

n.
-1

11
tic

ou
po

tio
ti.

.
di

ft
ei

 ii
ita

th
e 

oc
dt

ip
tit

iO
n.

5
2"



Su
gg

es
te

d 
St

ud
en

t A
ct

:"
 r

iti
ea

ri
tin

g 
.s

pe
ci

fi
c 

in
fo

rm
at

io
n

co
nc

er
ni

ng
 o

pp
or

tu
ni

tie
s

in
t
h
e
 
o
c
c
u
p
a
t
i
o
n
s

of
 th

e 
el

ec
tr

o-
m

ec
ha

ni
ca

l
cl

us
te

r.
V

is
iti

ng
a
n
 
o
f
f
i
c
e
 
o
f
t
h
e
 
S
t
a
t
e
-
E
m
p
l
o
y
m
e
n
t

S
e
r
v
i
c
e
.

L
is

te
ni

na
 to

 a
 s

pe
ak

er
 f

ro
m

 a
tr

ad
e 

un
io

n.
W

ri
tin

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

m
ile

r 
to

 d
et

er
m

in
e

op
po

rt
un

iti
es

 f
or

a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

's
iti

ng
 a

 s
ch

oo
l f

or
ap

pr
en

tic
es

.
V

is
iti

ng
 a

 te
le

vi
si

on
 's

er
vi

ce
sh

op
.

G
.
 
W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
e
l
e
c
t
r
i
c
i
t
y
 
a
n
d
 
t
e
l
e
v
i
s
i
o
n

f
u
n
d
a
m
e
n
t
a
l
s
.

B
. .

R
ea

di
ng

 th
e

O
cc

up
at

io
na

l O
ut

lo
ok

 H
an

db
oo

k.



I
N
S
T
R
U
C
T
I
O
N
A
L
 
M
A
T
E
R
I
A
L
S
 
F
O
R
 
R
A
D
I
O
 
A
N
D
 
T
E
L
E
V
I
S
I
O
N

T
I
T
L
E

F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
R
a
d
i
o

b
y
 
M
.
P
.
 
R
o
s
e
n
t
h
a
l

B
o
o
k

B
a
s
i
c
 
R
a
d
i
o
 
R
e
p
a
i
r
s

V
o
l
u
m
e
s
 
I
 
a
n
d
 
I
I
 
b
y

M
a
r
v
i
n
 
T
e
p
p
e
r

R
a
d
i
o
T
r
o
u
b
l
e
-
S
h
o
o
t
i
n
g

G
i
t
i
d
e
 
b
y
 
J
.
 
F
.
 
R
i
d
e
r

B
o
o
k

B
o
o
k

B
o
o
k

B
o
o
k

B
a
s
i
c
 
T
e
l
e
v
i
s
i
o
n
 
b
y

B
e
r
n
a
r
d
 
G
r
a
b

T
e
l
e
v
i
s
i
o
n
 
S
.
e
r
v
i
c

in
q

b
y
 
A
l
e
x
 
L
e
v
y
 
a
n
d

M
u
r
r
a
y
 
F
r
a
n
k
e
l

P
r
o
f
i
t
a
b
l
e
 
T
e
l
e
v
i
s
i
o
n

T
r
o
u
b
l
e
i
r
e
i
o
t
W
i
i
r
s

E
.
 
A
.
 
A
n
t
h
o
n
y

B
o
o
k

F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
T
e
l
e
-

V
i
s
i
o
n
 
b
y
 
W
.
 
H
.
 
B
u
c
h
-

s
b
a
t
m
i

D
E
S
C
R
I
P
T
I
O
N

C
o
m
p
r
e
h
e
n
s
i
v
e
 
c
o
v
e
r
a
g
e
 
o
f

b
a
s
i
c
 
r
a
d
i
o
p
r
i
n
c
i
p
l
e
s
 
a
n
d

s
e
r
v
i
c
i
n
g
 
t
e
c
h
n
i
q
u
e
s
 
i
s
 
i
n
-

c
l
u
d
e
d
 
i
n
 
t
h
e
 
b
o
o
k
.

B
o
o
k
 
c
o
v
e
r
s
 
s
e
r
v
i
c
i
n
g
 
t
e
c
h
-

n
i
q
u
e
s
 
f
o
r
 
r
a
d
i
o
s
.

F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
t
r
o
u
b
l
e

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

i
n
 
t
h
e
 
b
o
o
k
.

C
o
m
p
r
e
h
e
n
s
i
v
e
 
c
o
v
e
r
a
g
e
 
o
f

m
o
n
o
c
h
r
o
m
e
 
a
n
d
 
c
o
l
o
r
 
t
e
l
e
-
.

v
i
s
i
o
n
 
i
s
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e

b
o
o
k
.

B
o
O
k
 
c
o
v
e
r
s
 
b
a
s
i
c
 
s
e
r
v
i
c
i
n
g

t
e
c
h
n
i
q
u
e
s
 
f
o
r
 
t
h
e
 
b
e
g
i
n
n
i
n
g

s
e
r
v
i
c
e
 
m
a
n
.

t
S
t
e
p
 
b
y
 
s
t
e
p
 
p
m
c
e
d
u
r
e
s

a
r
e
 
S
h
a
w
n
 
i
n
 
t
h
e
 
b
o
o
k
 
f
o
r

-

s
e
r
v
i
c
i
n
g
 
t
e
l
e
v
i
s
i
o
n
 
s
e
t
s
.

B
o
o
k
 
p
r
o
v
i
d
e
s
 
i
n
f
o
r
m
a
t
i
o
n

a
b
o
u
t
 
b
a
s
i
c
 
t
e
l
e
v
i
s
i
o
n

c
i
r
c
u
i
t
s
.

S
E
R
V
I
C
I
N
G

S
O
U
R
C
E

J
o
h
n
 
F
.
 
R
i
d
e
r

P
u
b
l
i
c
a
t
i
o
n
e

J
o
h
n
 
F
.
 
R
i
d
e
r

P
u
b
l
i
c
a
t
i
o
n
s

J
o
h
n
 
F
.
 
R
i
d
e
r

P
u
b
l
i
c
a
t
i
o
n
s

M
t
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

M
c
G
r
a
w
 
H
i
l
l
 
B
o
o
k
 
C
o
.

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

J
o
h
n
 
F
.
 
R
i
d
e
r

P
u
b
l
i
c
a
t
i
o
n
s



B
o
o
k
 
p
r
o
v
i
d
e
s
 
s
t
e
p
 
b
r
a
t
e
p

i
n
s
t
r
u
c
t
i
o
n
s
 
f
o
r
 
t
e
s
t
i
n
g
,

r
e
p
a
i
r
i
n
g
,
 
a
n
d
 
r
e
p
l
a
c
i
n
g

p
a
r
t
s
.

B
o
o
k
 
p
r
o
v
i
c
i
s
 
i
n
f
o
r
m
a
t
i
o
n

a
b
o
u
t
 
t
r
a
u
b
l
e
d
h
o
o
t
i
n
g
 
h
o
m
e
-

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

i
c
 
g
e
a
r
.

Fi
lm

S
h
6
w
s
 
h
o
w
 
e
l
e
c
t
r
i
c
i
t
y

i
s
 
p
r
o
d
4
c
e
d
 
b
y
 
t
i
n
y
 
a
t
o
m
s
.

1
3
 
m
i
n
.
 
'
r
e
n
t
a
l
 
$
1
.
7
5
.

F
i
l
m
 
d
e
M
o
n
s
t
r
a
t
e
s
 
t
h
e
 
o
p
e
r
.

a
t
i
o
n
.
 
o
f
 
t
e
l
e
v
i
s
i
o
n
.
 
1
0
 
m
i
n
.

f
r
e
e
.

F
i
l
e

C
u
r
r
e
n
t
 
E
l
e
c
t
r
i
c
i
t
y

S
t
r
i
p

S
t
a
t
i
c
 
E
l
e
c
t
r
i
c
i
t
y

F
i
l
m
 
d
h
o
w
s
 
f
u
n
d
a
m
e
n
t
a
l

e
l
e
c
t
r
i
c
a
l
 
t
h
e
o
r
y
.
 
2
0
 
m
i
n
,

f
r
e
e
.

F
i
l
m
 
s
t
r
i
p
 
s
h
o
w
s
 
i
n
d
u
c
t
a
n
c
e
,

c
a
p
a
c
f
.
t
a
n
c
e
,
 
a
n
d

i
m
p
e
d
a
n
c
e

i
n
 
a
 
c
i
r
c
u
i
t
.
 
9
 
m
i
n
.

p
u
r
c
h
a
s
e
 
p
r
i
c
e
 
$
4
.
9
5
.

F
i
l
m
 
s
t
r
i
p
 
s
h
o
w
s
 
l
a
w
s
 
o
f

c
u
r
r
e
n
t
 
f
l
o
w
 
i
n
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
c
i
r
c
u
i
t
s
.

7
4
 
m
i
n
.

p
u
r
c
h
a
s
e
 
p
r
i
c
e
 
$
4
.
9
5
.

F
i
l
m
 
s
t
r
i
p
 
s
h
o
w
s
 
t
h
e

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

a
n
d
 
n
e
g
a
t
i
v
e
 
c
h
a
r
g
e
s
.
 
7
3

m
i
n
.
 
p
u
r
c
h
a
s
e
 
p
r
i
c
e
 
$
4
.
9
5
.

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

H
o
w
a
r
d
'
 
W
.
 
S
a
m
s
 
&

A
r
i
z
o
n
a
 
S
t
a
t
e
 
U
n
i
v
e
r
-

s
i
t
y
 
F
i
l
m
 
C
o
o
p
e
r
a
t
i
v
e

S
e
l
e
c
t
e
d
 
M
o
t
i
o
n

P
i
c
t
s
 
e
s

W
e
s
t
i
n
g
h
o
u
s
e

C
o
r
p
o
r
a
t
i
o
n

J
a
m
 
H
a
n
d
y

J
a
m
 
H
a
n
d
y

J
a
m
 
H
a
n
d
y



W
al

l s
iz

e 
ch

ar
t w

ith
bl

oc
k 

di
ag

ra
m

 o
f 

ra
di

o
re

ce
iv

er
s.

w
au

. s
iz

e 
ch

ar
t

w
ith

:
di

ag
ra

m
 o

f 
ty

pi
ca

l
te

le
vi

si
on

 a
nd

 r
ad

io
re

ce
iv

er
s:

.

W
ei

l s
iz

e
ch

ar
i w

ith
de

m
ca

st
ra

tio
ns

 o
n

tr
an

si
st

er
s.

34
-X

in
 s

ib
, ,

fr
ee

H
ow

ar
d 

W
. S

am
s 

&
 C

o.

34
 X

 2
2 

in
si

ze
, f

re
e

H
ow

ar
d 

W
. S

am
s

it 
C

o.

24
 X

 3
0 

bo
ar

d,
 p

ri
ce

s
av

ai
la

bl
e 

on
 r

eq
ue

st
G

en
er

al
 M

ot
or

s 
C

or
p.

M
at

er
ia

l e
xp

la
in

s 
.th

e 
at

om
,

17
. S

. A
to

m
ic

E
ne

rg
y

fr
ee

.
C

an
m

is
si

on

n
6



,00

SOURCES FOR INSTRUCTIONAL MATERIALS

This section of the report provides
the addresses for the instructional meter-
ials listed at the end of each occupational
area.



SOURCES FOR INSTRUCTIONAL MATERIALS

Arizona State University,
Film *Cooperative
Tempe, Arizona

Encyclopaedia Britan4Ca:
Films, Inc.
1150 Wlmette Ave.
Wilmette, Illinois

Fredericks?. Diake. & Co.
9 S. Clinton St.
Chicago 6, Illinois

General Electric Company
Distribution Section Advertising
and Sales Promotion
1 River Rd.
Schnectady 5, New York

General,Motors Company
Educational, Relations Dept.
Dept. of Public Relations
Box 177, North End Station
Detroit 2, Mlchigan

..

Jam Handy
2.81 E. Grand Blvd.
Detroit 11, Michigan

Mc Graw.Hill Book Coe, Inc.
330 W. 42nd St.
Ni e York 36, New York

National Radio Institute
AP39 W1901*4**
Was ng Z4 I00516

259

National Service Department.
Merchandise Mart Plaza
Chicago 54, Illinois

Norwood Films
926 Haw-Jersey Ave., N.W.
Washington 1, D.C.

John F. Rider Publisher, Inc.
116 W. 14th St.
New York.11 New York

Howard W. Sams & Co., Inc.
4300 W. 62nd St.
Indianapolis, Indiana

Selected Motion Pictures
7.99 Stevenson St.
San Francisco 3, California

U.S..Atomic Energy Commission
Washington 25, D.C.

Visual Instruction .Bureau
University of Texas
Austin, Texas

Westinghouse Corporation
School Service
P.O. Box 1017
Pittsburgh 30, Pennsylvania


