SAULT COLLEGF

o x/g?’l_/f?fzf’ Q’/Cf,i M&ﬂ [ pr—

/
’/% Yo ,2,/()
CG&&8B. OU'I'LniE

Course Title: Heavy Equi pnent | Shop
Code No. : HED 100
Program Heavy Equi prent D esel
Senest er: Pal |
Dat e: Hay 1993
Aut hor : M Hartin/B. Tucker
Hew: Revision:

Approved:




HEAVY EQUI PMENT DI ESEL HED 100
Heavy Equi pnent X Shop

| PH LOSOPHY/ GOALS:

The purpose of this program is to provide the student wth
hands on experience on crawer and rubber tired heavy equipnent
encountered in construction, forestry, mning and on-highway
vehi cl es. The enphasis is put on the diesel engine, fuel injection,
powertrains, hydraulic and electrical systens.

Il STUDENT PERFORVANCE OBJECTI VES:

Upon successful conpletion of this course the student may
enter the forestry, mning, construction or equipnent dealer
i ndustries as a heavy equipnent apprentice and in a few years
become a qualified journeyman. G aduates of this programmay also
entered truck and coach or autonotive apprenticeships.

1l TOPICS TO BE COVERED:

Shop Safety

1

4 Fork Trucks

6 Torque Wenches
7
8

)
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Taps, Des and Drill Bits
Measuring |nstrunents
9 Fire Safety
10 Starting Alds and Starting Met hods
11 Engi ne Fundanental s
12 Engi ne Orankshaft and Canshaft
13 Engi ne Bearing
14 Crankshaft Bal anci ng Force and Fl ywheel
15 Engi ne Liners and Cylinders Bores
16 Engi ne Pistons and piston rings
17 Engi ne Cylinder heads and val ves
18 Engi ne Lubrication System
19 Engi ne Cooling System
20 Beari ngs And Seal s
21 Gears
22 Cl ut ches
23 Manual Transm ssi ons
24 Drivelines
25 Differentials
26 Traction Controls
27 Inter-Axle Differential
28 Wieel Planetary Drives
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| V LEARN NG ACTI VI Tl ES:
Topic 1 Shop Safety

Learning Activities
1.1 Identify potential health and safety hazards.

1.2 Locate and identify energency safety equi pnent and safe
handl i ng procedur es.

1.3 Denonstrat e desirabl e shop housekeepi ng practi ces.

Topic 2 Hand Tools And Shop Equi prent

Learning Activities

2.1 Denonstrate the correct use of hand tools and shop
equi prent .

Topic 3 Wiat |s Heavy Equi pnent

Learning Activities
3.1 Identify different types of heavy equi prent.

3.2 Denonstrate pre-operative and daily inspection and
mai nt enance procedur es.

3.3 Locate and identify operator controls and instrunents.
Topic 4 Fork Trucks

Learning Activities

4.1 Denonstrate pre-operative and daily inspection.
4.2 Locate and identify fork truck controls and instrunents.
4.3 Apply safe operating & slinging procedures.

Topic 5 {eaning Mthods

Learning Activities
51 Denonstrate safe and correct cl eaning procedures.
Topic 6 Torque Wenches

Learning Activities

6.1 Denonstrate how to tighten fasteners wth different
t or que w enches.

6.2 Student wll practice in torquing cylinder heads
utilising different types of torque w enches.
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'V LEARNI NG ACTI VI Tl ES:

6.3 Denonstrate how to use a degree torque wench for the
torque turn method.

Topic 7 Taps. Dies ap4 Dill Bits

Learning Activities

7.1.0 Drill Bits

7.1.1 Denonstrate how to inspect a bench grinder before
sharpening drill bits.

7.1.2 Student will inspect and adjust bench grinder.

7.1.3 Denonstrate how to sharpen drill bits.

7.1.4 Student will practice sharpening drill bits.

7.1.5 Student will practicedrilling holes using adrill press.

7.2.0 Taps and dies

7.2.1 Student will practice tapping holes using taps*

7.1.2 Student wll practice filing and cutting steel using
files and hack saws.

7.3.0 Helicoil and Keen sert

7.3.1 Student will practice repairing threads using helicoils

and | ocktite.
Topic 8 Measuring Instrunents
Learning Activities

8.1 Student will learn howto use different feeler gauges in
different applications.

8.2 Denonstrate how to mneasure conponents wth different
m croneters.
Inside mcroneters
Qut side mcroneters
Depth mcroneters

8.3 Student  wll practice measuring conponents  using
different mcroneters.
| nside m croneters
Qut side mcroneters
Depth m croneters

8.4 Denonstrate how to use dial i ndicator for different
appl i cations.



- 3 -
HEAVY EQU PMENT DI ESEL HED 100
Heavy Equi prent | Shop

'V LEARN NG ACTI VI TI ES:

8.5 Student wl 1 practice neasuring conponents wth dial
I ndi cat ors.

8.6 Denonstrate how to use vernier calipers for different
nmeasur enent s.

8.7 Student wll practice neasuring conponent wth vernier
cal i pers.

Topic 9 Fire Safety
Learning Activities

9.1 Student will scan the heavy equi pnent shop and cl assroom
area and locate all fire fighting equi pnent.

9.2 Student wll wite a report on al fire fighting
equi prrent | ocat i ons.

Topic 1Q Starting Ailds and Starting Methods

Learning Activities

10. 1.0 Starting Alds

10.1.1 Identify different types of starting aids.

10.1.2 Denonstrate the safe and correct use of starting aids.
10.2.0 Starting Methods

10.2.1 Identify various starting nethods.

10.2.2 Performthe safe and correct nethods of starting engi nes.

Topic 11 Engi ne Fundanental s

Learning Activities

11.1 The student will set their work environnent for a diesel
engi ne over haul .

11.1 The students (in group of 4 or 5) wll performa conplete
di esel engi ne over haul .

NOTE: The conplete overhaul wll be perfornmed during the
fall and the winter senester.
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|V LEARN NG ACTI VI TI ES:

Topic 12 g*giwo Oankshaft and Canshaft

Learning Activities

12.1 During the engine overhaul, the students w 11 renove,
clean, inspect, measure and anal yze the crankshaft of
their assigned engine.

12.2 Denonstrate how to polish a crankshaft using a |athe and
t he proper polisher.

12. 3 During the engine overhaul, the students wll renove,
cl ean, inspect, neasure and anal yze the canshaft of their
assi gned engi ne.

Topi ¢ 13 Engi ne Beari ng

Learning Activities

13.1 During the engine overhaul, the students wll clean,
renove, inspect, neasure and analyze the crankshaft
beari ngs of their assigned engi ne.

13.2 During the engine overhaul, the students wll clean
renove, inspect, neasure and analyze the canshaft
beari ngs of their assigned engine.

Topic 14 r~M'3ft Balancing Force and F ywhee

Learning Activities

14.1 During the engine overhaul, the students wll clean,
renove, i nspect, measure and anal yze the vi brati on danper
of their assigned engine.

14. 2 During the engine overhaul, the students w 11 clean
renove, i nspect, measure and anal yze the flywheel of their
assi gned engi ne.

Topic 15 Engine Liners and Cylinders Bores

Learning Activities

15.1 During the engine overhaul, the students wll clean,
renove, inspect, measure and anal yze the cylinders of
their assigned engine.

15.2 Denonstrate how to degl aze engi ne cylinders on different
type of cylinders.

15. 3 During the engi ne overhaul , the students wll degl aze the
cylinders their assigned engine.
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IV LEARN NG ACTIM TI ES

Topic 16 Enoine Pistons and Piston rings

Learning Activities

16. 1 During the engine overhaul, the students wll clean,
renmove, inspect, neasure and anal yze the pistons of their
assi gned engi ne.

16.2 During the engine overhaul, the students wll clean,
renove, i nspect, neasure and anal yze the piston rings of
their assigned engi ne.

Topic 17 Engine Cylinder heads and val ves
Learning Activities

17.1 During the engine overhaul, the students wll clean,
renove, i nspect, neasure and anal yze the cylinder head of
their assigned engine.

17.2 Denonstrate how to service the engine valves, how to
knurl val ve guides and how to service val ve seats using
the proper valve service tools.

17.3 During the engi ne overhaul, the students wll service the
engi ne val ves, knurl val ve gui des and servi ce val ve seats
of their assigned engine

Topi c 18 Engine Lubrication System

Learning Activities

18.1 During the engine overhaul, the students wll clean,
renove, inspect, nmeasure and anal yze the | ubricating punp
and val ves of their assigned engine.

18. 2 During the engine overhaul, the students wl 1 clean,
renove, inspect, neasure and anal yze the oil cool er and
the bypass val ve of their assigned engi ne.

18.3 Denonstrate how to i nspect and neasure different types of
engi ne |ubrication punps.

Topic 19 Engine CGooling System

Learning Activities

19.1 Denonstrate how to inspect, test and service a liquid
cooling punp, a radiator and a radiator cap.

19.2 Denonstrate how to inspect and test a thernostat in a
di esel engi ne.
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'V LEARNI NG ACTI VI TI ES:

19.3 During the engine overhaul, the students wll .clean,
renove, inspect, neasure and analyze the |iquid' cooling
system punp of their assigned engine.

19.2 During the engine overhaul, the students wll clean,
renove, inspect, neasure and analyze the thernostat of
their assigned engine.

Topic 20 Bearings And Seal s

Learning Activities

20.1 Identify different types of bearings and seal s.
20. 2 Perform correct and safe bearing adjustnent procedures.
20.3 Performsafe and correct bearing renoval, inspection and

assenbly procedures.

20. 4 Denonstrate safe and correct oil & grease seal renova
and installation.

20.5 Denonstrate proper troubl eshooting procedures.
Topic Z\ Cears

Learning Activities
21.1 Identify and exami ne different types of gears.
Topic 22 dutches

Learning Activities

21.1 I dentify and exam ne different classifications and types
of cl utches.

21.2 Renove, examne, install and adjust different clutch
assenbl i es.

21.3 Denonstrate a safe and correct troubl eshooting procedure.
Topic 33 Manual Transm ssions
Learning Activities

23.1 Identify different types and <classifications  of
transm ssions and control nechani sns.

23.2 Di snantle, exanm ne and reassenble nmanual shift
transm ssion and control nechani sns.
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IV LEARN NG ACTI M TI ES:
Topic 24 Drivelines

Learning Activities

24.1 Identify different types and classifications of
drivelines and universal joints.

24.2 Denonstrate the safe and correct nethod on the renoval,
service and installation procedures.

24. 3 Performdriveline angularity checks.
Topic 25 Dfferentials

Learning Activities

25.1 Identify the different types and classifications of
differentials, axles and control systens.

25.2 Denonstrate the safe and correct renoval, disassenbly,
I nspecti on, servi ce, adjustnment and installation

procedures required of axles, differentials and their
control systens.

25. 3 Perform safe and correct troubl eshooting methods.
Topic 26 Traction Controls

Learning Activities
26. 1 Identify different types of traction controls.

26.2 Perform safe & ~correct renoval, inspection and
Installation procedures.

Topic 27 Inter-Axle Dfferential
Learning Activities

27.1 Identify and denonstrate a working know edge of the
fundanental principles of inter-axle differentials.

Topic 28 Weel Pl anetary Drives

Learning Activities

28.1 Identify, disassenble, inspect and reassenble whee
pl anetary drives.
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V. EVALUATI ON METHODS:

HED 100 shop assessnent is based on two criteria.

1. 7 0% on project or shop assignnments and on the students
ability as neasured subjectively by performance on a
variety of shop jobs. Such assignnents or projects not
received on tinme will be degraded accordingly.

2. 30%on rel ated (Theory and Shop) attendance. 1%deduction
per unexcused period absence.

The followi ng grades will be assigned.

A+ (>90% (Nurerical Equivalent 4.0) - Consistently Qutstanding

A (85-90% (MNunerical Equivalent 3.75) Qut st andi ng Achi evenent

B (75-84% (Nunerical Equival ent 3.00) Consi stently Above

Aver age Achi evenent

C (65-74% (MNunerical Equival ent 2.00)

Satisfactory or
Accept abl e Achi evenent

R (<65% (MNunerical Equivalent 0.00) - Repeat - bjectives of
course not achieved and
course nust be repeated

CR - Credit exenption

X - Atenporary grade, limted to situations wth extenuating
circunstances, giving a student additional tine to
conpl ete course requirenents.

Your Senester Shop Letter Gade will be conprised of:

- 70% of Senester shop perfornmance
- 30% of Senester attendance

A 65% Average of the total senmester shop evaluation aM
attendance nust be achieved to receive a passing grade in Heavy
Equi pnent Di esel Shop.

VI. REQU RED STUDENT RESOURCES:

Text books:
Di esel Fundanmentals (Second Edition) - Thiessen/Dales
D esel Equipnment | - Schul z
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VI1. ADDI TI ONAL RESOURCE NMATERI ALS AVAI LABLE I N THE COLLEGE
L1 BRARY:

Peri odi cal Section

Suggested list of periodicals in the Library which are of
interest to Heavy Duty Equi pnent Students:

Heavy Construction News

Engi neering & Contract Record
Nor t hern Logger

Construction Methods & Equi pnent
Di esel Equi pnment Superi nt endent
Hydraul i cs and Pneumati cs

Power

Bus and Truck Transport

Mot or

E.M (Heavy Duty "Equi pnent Mintenance")
Mot or Truck

D esel and Gas Turbi ne Progress
Audi ovi sual Section (Library Film Strip/ Cassette Mdul es)

TJ 02a The crawl er Tractor Qperator Fam liarization
TJ 02b Wirrking The Crawl er

TJ 03 Cumm ns Aner oi ds

TJ 04 Cummins Dial Indicator Tune-up

TJ 05 Cumm ns Piston Rings

TJ 06 Cunmmi ns PTD Fuel Injection

TJ 07 PTG AFC Theory and Operation

TJ 08 D esel Truck Hi story

TJ 09 Cumm ns Professional Driver Techni ques

TJ 010 Drive Line Alignnment

TJ 011 Driving Wth "Skid-Trol"

TJ 012 I ntroduction To D esel

TJ 013 H gh Energy lgnition

TJ 014 St opmast er Brake Troubl eshooti ng

TJ 015 QGls For The 70's

TJ 016 Theory and Qperation of Fluid Drive

TJ 017 VE Punp Qperation
VI1. SPECI AL NOTES:

H gh Top Safety Boots (CSA Approved)

Saf ety d asses (CSA Approved), Inpact on Prescription Lenses

Col oured Pencils (red, blue, green, yellow

Students with special needs (eg. physical limtations, visual
inpairnments, hearing inpairnents, learning disabilities) are
encouraged to discuss required accommodations confidentially wth

the instructor. _ )
Your instructor reserves the right to nodify the course as

he/ she deens necessary to neet the need of the students.



