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HEAVY EQU PMENT DI ESEL HED 111
Heavy Equi prent 11 theory

| PH LCSCPHY/ GOALS:

~ The purpose of this programis to provide the student with a
basi ¢ know edge of equi pnent encountered in construction, forestry,
mning and on highway. This course enconpasses electrica
principles, test meters, batteries, englrmaconbustlon requi renents,
governors, fuel systens, principles of hydraulics, overall engine
per f or mance, power shi ft t ransm ssi on, st eeri ng, br akes
undercarriage and final drives.

[l STUDENT PERFCRVANCE CBJECTI VES

Uoon successful conpletion of this course the student wll:

Be able to use analog and digital test nmeters on conventi onal
cranking and wiring circuits, analyze lead acid battery condition
and potential. Engine performance and fuel injection systens are
covered in such a nanner as to enabl e the student to anal yze, field
test and diagnose related problens with a mninum of test
equi prent. A sound know edge of injection and engi ne basics w l
serve the broad industry spectrum

Be abl e to anal yse a basic hydraulic s¥sten] to use hydraulic
sKsten]basic testing tools. The student will be able to understand
the major parts of a hydraulic system understand the operation of
different powershift transmssions and torque converters. He wil
?lsolugderstand the basic brake system craw er undercarriage and

inal drives.
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Il TOPI CS TO BE COVERED:

Principles O Hydraulics

Hydraulic Fl uids

Strainers And Filters

Ql Coolers And Heat Exchangers
Reservoirs

Hydraul i c Hose, Tubing And Fittings
Hydraul i ¢ Punps

Directional Control Valves

Pressure Control Valves

10 Fl ow Control Val ves

11  Hydraulic Cylinders

12 Hydraulic Cylinders

13 Rotary Mani f ol ds

14 Special Hydraulic Grcuits

15 Hydraulic Schenmatics

16 Fl ow Meter And CGauges

17 D agnose And Test Hydraulic Systens

18 Fl uid Couplings And Torque Converters
19 Power shift Transm ssi ons

20 Power shift Transm ssion Shift Control Mechani sns
21 Power shi ft Transm ssion CGeneral Mintenance
22 Power shi ft Transm ssi on Troubl eshooti ng
23 Br akes

24 Tires, Tire Chains, Weels And Ball ast
25 St eering

26 Final Drives

27 Under carri age

28 El ectricity

29 El ectrical Test Equi pment

30 Voltage Drop Testing

31 Lead Acid Batteries

32 Conbusti on

30 Voltage Drop Testing

34 Air Filters

35 Conpr essi on

36 Governors

37 Engi ne Performance

38 Di esel Fuel

39 Pressure Tinme Fuel Systens

40 Single And Multiple Plunger Fuel |njection Punps
41  Hydraulic Fuel Injectors

42 Unit Injector Fuel System

43 Rotary Distributor Fuel Injection Punp
44  Conmbustion And D esel Snoke
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HEAVY EQUI PMENT DI ESEL HED 111

Heavy Equi pnent |1 theory

'V LEARNI NG ACTI VI Tl ES:

Define the terns, hydrostatic and hydrodynam c.
Define Pascals Law in relation to Static fl uids.

Expl ain the rel ationshi p between pressure, force & area.

Expl ain the effect of atnobspheric pressure, head pressure

Cal cul ate wei ght, neasures and capacities.

Explain how force multiplication takes place in a

Differentiate between absolute and gauge pressure.

List the four primary purposes of hydraulic fluids.

Topic 1 Principles O Hydraulics
1.1
1.2
1.3
1.4 Descri be nechani cal advant age.
1.5 Expl ai n how pressure is created.
1.6
and vacuum on hydraulic systens.
1.7
1.8 Define lamnar and turbulent flow
1.9
hydraul i c system
1.10
1.11 Conpl et e assi gnnment .
Topic 2 Hydraul i c Fl ui ds
2.1
2.2

2.3
2.4
2.5
2.6
2.7
2.8
2.9

Topic 3

List the nost inportant properties of hydraulic fluids.
Expl ain how viscosity is neasured.

Expl ai n the nmeaning of viscosity index.

Describe the effect of fluid tenperature on viscosity.
Nanme the causes of corrosion and fluid oxidization.
Conpare various types of hydraulic fluids.

Identify the benefits of scheduled oil sanples.

Anal yze and conpare oil sanple test results.

Strainers And Filters

3.1
3.2

Differentiate between a strainer and a filter.

Nanme the contam nants found in a hydraulic system
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HEAVY EQUI PMENT DI ESEL HED 111

Heavy Equi pnment 11 theory

'V LEARNI NG ACTI VI Tl ES:

3.3 Conpare the nmounting locations of filters and strainers.

3.4 Explain mcron and nmesh ratings.

3.5 Explain the effect of oil contam nation

3.6 Define beta ratio.

Topic 4 Gl Coolers And Heat Exchangers

4.1 Nanme the types of oil coolers and heat exchangers.

4.2 Describe the operation of oil coolers and heat
exchangers.

4.3 Explain the control nechanisns of oil coolers and heat
exchangers.

4.4 Conpare |ocations of oil coolers and heat exchangers.

Topic 5 Reservoirs

5.1 Explain the function of fluid reservoirs.

5.2 Explain the size, construction and |ocations of
reservoirs for various applications.

53 Expl ain the purpose of reservoir baffles.

5.4 D scuss inportant accessories and their purpose wth
hydraulic reservoirs.

55 Differentiate between pressurized and vented hydraulic
reservoirs.

Topic 6 Hydraul i c Hose. Tubing And Fittings

6.1 Explain the different types of hydraulic hoses and their
appl i cations.

6.2 Explain the different types of hydraulic fittings and
their applications.

6.3 Explain the different types and applications of hydraulic
pi pi ng and tubi ng,

6.4 Determ ne & select the proper type of hydraulic hose and
its correct applications.

6.5

Determne and select the proper type of hydraulic
fittings for their correct applications.
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HEAVY EQU PMENT D ESEL HED 111

Heavy Equiprent || theory

|V LEARN NG ACTI VI TI ES

Determne and select the different types of hydraulic

Correct procedure for maki ng new hose assenblies.

D stinguish between the safe and unsafe renoval of
hydrauli c hose assenblies, tubing and pi pi ng.

Conpare correct and incorrect hose,tubing and pipe

Nane the main classifications of hydraulic punps.

D scuss the nost common types of positive di spl acenent

Describe the operation of the nost comon types of

Conpare different classifications of hydraulic punps.

Explain the classification of directional control val ves.

Descri be hownanual | y operated directional control valves
Describe pilot operated directional control valves and
Explain the difference between open centre and closed
Describe the different flow paths found in hydraulic

D scuss the locations of main relief valves and |ine

6.6
tubing and the correct applications.
6.7
6.8 Est abl i sh causes of hose assenbly failure.
6.9
6. 10 ( (
instal | ations.
Topic 7 Hydraulic Punps
7.1
7.2 Define cavitation and aeration.
7.3
pnps.
7.4 Cri _
positive di spl acenent punps.
7.5 Defi ne punp di spl acenent.
7.6 Defi ne punp vol une.
7.7 Explain punp rating and efficiency.
7.8
Topic 8 Drectional Control Val ves
8.1
8.2
wor K.
8.3
their control nechani sns.
8.4
centreval ves.
8.5
val ves.
8.6
relief val ves.
8.7

D scuss the locations of lift check val ves.
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HEAVY EQU PMENT DI ESEL HED 111

Heavy Equiprment |1 theory

IV LEARN NG ACTI M TI ES;

8.8 D scuss the locations of anti-cavitation val ves.

8.9 Describe the operation of main relief valves, line relief
val ves, |ift check val ves and anti-cavitation val ves.

8.10 Describe series and parallel connections.

8. 11 Establ i sh saf e and correct adj ustnent procedures for nain
reliefs and line reliefs.

Topic 9 Pressure Gontrol Val ves

91 Describe the operating Principles, functions and flow
pat hs of pressure control val ves.

A - sinple relief valve
B - pilot operated relief

9.2 Nane the installation locations of pressure relief
val ves.

9.3 Describe the operating principles, functions and flow
pat hs of pressure reduci ng val ves.

9.4 Nane the installation locations of pressure reducing
val ves.

9.5 Expl ain pressure override and how it occurs.

9.6 Define delta pressure.

Topic 10 Flow Control Val ves

10.1 List the different types of flow control val ves.

10. 2 Describe the operating principles, functions and flow
paths of flow control valves.

10. 3 Describe neter in, meter out and bleed off circuits.

10.4 Define pressure intensification

10.5 Descri be how it occurs.

Topic 11 Hydraulic Cylinders

11. 1 Descri be the purpose of a hydraulic cylinder

11.2 List the different types of hydraulic cylinders.

11.3 Explain the operation of different hydraulic cylinders.

11. 4 Expl ain the types of seals and packing used in hydraulic

cyl i nders.
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HEAVY EQU PMENT DI ESEL HED 111

Heavy Equi pnent |1 theory

|V LEARN NG ACTI M TI ES

11.5
11.6

Topic 12

Expl ai n the operation of piston type bypass cylinders and
cushion type cylinders,

Establish the correct diagnose and repair procedure for
hydraul i ¢ cyl i nders.

Hydraulic Cylinders

Accunmul at or s

Describe the operation of the different types of
Identify circuit locations where accunulators nay be
Denonstrate the correct procedures for pre-charging,

unl oadi ng, and disnmantling the units safely.

Expl ai n the hazards when working w th accumul at ors.

List the different types of rotary manifol ds.

Explain the function & operation of rotary manifol ds.

D scuss possible failures in the operation of rotary

Describe the safe and correct renoval, repair and

Expl ain the purpose of a regenerative circuit.
Determne the application of a regenerative circuit.

Explain the operation of a regenerative hydraulic

Expl ai n the purpose of a power beyond hydraulic circuit.

12. 1 Nane the different types of accumul ators.
12.2
accumul at ors.
12.3
f ound.
12. 4
12.5
Topic 13 Rotary Manifolds
13.1
13.2
13.3 Determne the location of rotary nanifolds.
13. 4
mani f ol ds.
13.5
installation of rotary manifol ds.
Topic 14 Special Hydraulic Grcuits
14. 1 Describe a regenerative circuit.
14. 2
14. 3
14. 4 ) _
circuit.
14.5 Descri be a power beyond hydraulic circuit.
14. 6
14. 7

Determne the application of a power beyond hydraulic
circuit.
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HEAVY EQUI PMENT DI ESEL HED 111

Heavy Equi pnment |1 theory

|V LEARNI NG ACTI VI Tl ES:

14. 8 Explain the operation of a power beyond hydraulic
circuit.

Topic 15 Hydraulic Schematics

15.1 Explain the benefits of hydraulic schematics.

15.2 Di stinguish between pictorial and synbol schematics.

15.3 How i ndi vidual synbols lead to a schenatic.

15. 4 Read and interpret hydraulic system synbols, schematics
and technical data.

15.5 D agnose hydraulic systens using proper schematics.

15.6 Define industry colour coding for hydraulic schemati cs.

Topic 16 Flow Meter And Gauges

16. 1 List different types of hydraulic gauges and snubbers.

16. 2 Denonstrate the proper use of hydraulic gauges.

16. 3 I dentify the function of flow neters.

16. 4 Describe the safe and correct installation of flow
met ers.

16.5 Determ ne the cause of system failure by connecting,
operating and interpreting test results taken from test
i nstrunents.

16. 6 Perform pressure conversion cal cul ati ons.

Topic 17 Diagnose And Test Hydraulic Systens

17.1 Interpret a trouble shooting guide in a service repair
manual .

17.2 Establ i sh a safe step by step troubl e shooting procedure.

17.3 Expl ai n the procedure of connecting and i nterpreting test
i nstrunents.

17. 4 Determ ne the causes of systemfailure and mal functi ons.

17.5 Exam ne failed conponents.

17.6 Explain the safe and correct renoval replacenent and
adj ust nents of new conponents.

17.7

Interpret new test conclusions and conpare wth
manuf act urer service manual .
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| V LEARNI NG ACTI VI Tl ES:

Topic 18 Fluid Couplings And Torque Converters

18.1 Name two types of hydraulic drives.

18.2 Explain the di fference bet ween hydrostatic and
hydr odynam c dri ves.

18. 3 Explain rotary and vortex flow.

18. 4 Di scuss the conponents of a fluid coupling.

18.5 Explain the operation of a fluid coupling.

18.6 Di scuss the conponents and classifications of torque
converters.

18.7 Expl ain the operation of a torque converter.

18.8 Di stinguish the physical differences of a fluid coupling
and torque converter.

18.9 Describe the different operating characteristics and
internal oil flow of a fluid coupling and a torque
converter.

18. 10 Define torque converter phases and stages.

18. 11 Distinguish the difference between wet and dry type
t orque converters.

18.12 Conpare engine nounted, mdship nounted and renote
nmounted torque converter installations.

18. 13 Explain the types and function of stators.

18. 14 Expl ain torque converter stall.

18. 15 Anal yze torque converter checks and tests.

18. 16 Qutline general mai nt enance  procedures of t or que

converters.

Topic 19 Powershift Transm ssions

19.1 Name two classifications of powershift transm ssions.

19.2 Expl ai n t he di fferent characteristics of each
cl assification.

19.3 Identify the operating characteristics of a countershaft
power shift transm ssion
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HEAVY EQUI PMENT DI ESEL HED 111

Heavy Equi pment 11 theory

| V LEARNI NG ACTI VI Tl ES:

19. 4 Explain the operation and power flow of the internal &
external conponents of different powershift
t ransm ssi ons.

19.5 Conpare the operation and power flow of the internal and
external conponents of different countershaft powershift
transm ssi ons.

19.6 Explain design characteristics that pernmt counter-
rotation of final drives.

19.7 Explain the different hydraulic control circuits used in
countershaft powershift transm ssions.

19. 8 Di stinguish the difference in hydraulic control circuits
used in countershaft powershift transm ssions.

19.9 Conpare the different hydraulic controls wused in
countershaft powershift transm ssions.

19. 10 Conpare performance characteristics  of different
countershaft powershift transm ssions.

Topic 20 Powershift Transm ssion Shift Control Mechani sns

20.1 Name different shift control nethods.

20. 2 Explain the function and operation of various shift
control nethods.

20. 3 Di stinguish the difference in shift control nethods.

20.4 Conpare the difference in shift control nethods.

20.5 Conpare performance characteristics of shift contro
met hods.

Topic 21 Powershift Transm ssion General Mintenance

21. 1 Qutline general nmintenance procedures and service
intervals of powershift transm ssions.

21. 2 A) Purpose of scheduled oil sanpling.

B) How and when to take correct transm ssion schedul ed
oil sanples.

O Analyze and conpare transm ssion and torque converter
oil sanple test results.

21.3 Expl ai n the consequences and the effect of the continued

operation of incorrect oil levels, incorrect grade of
oil, and incorrect tenperature.
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Heavy Equi prent 11 theory

IV LEARN NG ACTIM TI ES

Topic 22 Powershift Transm ssion Troubl eshooti ng

22.1

22.2
22. 3

22. 4
22.5
22. 6

22. 7

Topi ¢ 23

Interpret different operation & trouble shooting guides
in different manufacture service manual s.

Establish a step-by-step troubl e shooting procedure.

How to safely and correctly connect test gauge and
net ers.

Anal yze test results.
Determne the causes of systemfailure and nal functi on.

Establish safe and correct field and shop repair and
adj ust nent procedur es.

Conpare new test conclusion wth the applicable
manuf act urer servi ce manual .

Br akes

23.1

23. 2

23.3

23. 4

23.5
23.6
23. 7

Explain the types, function and principles of brake
oper at i ons.

Explain the operation and actuating mnechanisns of
different types of naster and wheel cylinder assenbli es.

Explain the operation of Dbrakes chanbers, brake
adj usters, brake shoes, brake lining and rel ated control
mechani sns.

Establish safe and correct brake adjustnment and repair
pr ocedur es.

Qutline proper troubleshooting procedures.
D scuss visual and operational brake checks.

Explain the operation of air conpressors and their
rel ated control nechani sns.

Topic 24 Tires, Tire Chains. We»?y ff»? Ball ast

24.1
24. 2

24. 3
24. 4

Nane different types of tires and wheel s.

Describe their construction and characteristics (eg. |oad
rating).

Explain their functions and applications.

Explain the need of tire and wheel bal anci ng.
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HEAVY EQU PMENT DI ESEL HED 111

Heavy Equiprent 11 theory

'V LEARN NG ACTI VI TI ES

Li st and describe the safe and correct service procedures
requi red when working wth wheel counterweights

(eg. weights and tire ball asts).

Explain the safe and correct tire inflation procedure.

Nanme and describe different types of chains used on off

Explain their function and application.

Nane different types of steering systens.

Descri be their construction and operati ng

Explain their function and operation.
Conpare each type of steering systeenu

Explain and discuss steering termnology and wheel

Establish safe and correct service and adjustnent

Nane different types of final drives.

Describe the characteristics and construction of each
Explain and conpare the operating principles of each
Establ i sh the safe and correct nethod of using hydraulic
Explain and discuss safe and correct disassenbly,

I nspection, overhaul and adj ustnent procedures.

Qutline general naintenance procedures.

Expl ain the purpose and function of undercarriages.

Nane the types and their applications.

24.5
24.6
24. 7
road tires.
24. 8
Topic 25 Steering
25.1
25.2
characteristics.
25.3
25.4
25.5
alignnent adjustnent s.
25.6
pr ocedur es.
Topic 26 Final Drives
26.1
26. 2
t ype.
26. 3
t ype.
26. 4
pul | ers.
26.5
26.6
Topic 27 Undercarri age
27.1
27.2
27.3

Expl ai n and di scuss undercarri age conponents.
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HED 111

Heavy Equipnent 11 theory
IV LEARNI NG ACTI VI Tl ES:
27. 4 Conpare different types of undercarri ages.
27. 4 Establish safe and correct neasuring, service and
adj ust ment procedures.
27.6 Anal yze undercarriage wear patterns.
27.7 Recogni ze incorrect track adjustnent.

Topic 28 Electricity

28.1 Listen to teacher presentation on:
atom c structure
el ectron novenent
conductors
produci ng electricity
el ectron theory of electricity
convention theory of electricity
volts
anper es
ohns
watts
Ohns' s Law
el ectrical schematic synbols
28.2 Cal cul ate anperage,
sinple circuits
series circuits
parallel circuits

series parallel circuits

ohm s resi stance,

Topic 29 El ectrical Teat Equi pnent

29 Listen to teacher presentation on
construction, operation and proper
test procedures for electrical test
equi prent .

Topic 30 Voltage Drop Testing

30 Listen to teacher presentation on
troubl eshooting faulty electrica
systens using voltage drops as an
i ndi cat or.

Topic 31 Lead Acid Batteries

31 Listen to teacher presentation on
pur pose, construction, operation
and mai ntenance of l|ead acid
batteries for the heavy equi pnent
trade. Included in this topic are:

REQUI RED RESOURCES
HED2EL2T6

D esel Fundanent als
Thi essen/ Dal es

p. 589-604

and volts of:

d ass Denp

HED2EL2T6
d ass Deno

HED2EL3T29
D esel Fundanental s
p. 575-587
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'V LEARNI NG ACTI VI Tl ES:

ratings
char gi ng
state of charge testing
high rate discharge testing
charge testing
boosti ng

Topi ¢ 32 Conbustion

32 Di scuss the requirenents for proper
conbustion in all internal conbustion
engi nes.

Topic 33 Voltage Drop Testing

33.1 Air Induction Systens

33.2 Foll ow teacher presentation on
at nospheric pressure and naturally

aspirated engines
volumetric efficiency

33.3 Observe presentation and denonstration
on superchargi ng di esel engines
i ncl udi ng:
bl ower s
t urbochar gers

aftercooling - (i) jacket water
(ii) air to air
series turbocharging

t urbochargi ng troubl eshooti ng

install ati on and nmai nt enance

Topic 34 Ar Filters

34.1 Discuss engine air filtering through
recent history including oil w ck,
oil bath, and dry elenment types.

34.2 Trace air flow through various air
filtration systens including:
single stage filters
two stage filters
. three stage filters
Fol | ow di scussion and denonstration
of measuring air flow restriction
in naturally aspirated and turbo-
charged di esel engines.

34.3

t heory

HED 111

REQUI RED RESOURCES

d ass Deno

HED2EN4A T2
D esel Fundanental s
p. 63

HED2ENS5T18

D esel Fundanental s
p. 76, 82

d ass Denp
CAT 3406

D esel Fundanent als
p. 265-278

HED2EN6T14

D es el Fundanent als
p. 259-263

. 284-295

1/ 2" VHS Vi deo
"That Engi nes My
Live" (dean Air)

Lab Engi ne Tour

D esel Fundanent als
. 279-282
Cat 3406

Manonet er Deno
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Heavy Equi prent ||
IV LEARN NG ACTIM TI ES

Topic 35 Conpression

35.1 Listen to teacher presentation on the
I nportance of adequate conpression
and what influences conpression
pressure, and what engi ne perfornance
Is affected by conpression variabl es.
D scuss conpression test procedures
fol | owi ng manufacturers pressure and
rpmspeci fications, cylinder balance
limts and al so safety considerations
to technician and engi ne.

35.2

Topic 36 (overnors

36.1 Follow teacher presentation on the
need, purpose, construction and
operation of a nechanical governor.

36.2 D scuss the terns and their
definitions concerning engine
gover ni ng, i ncludi ng:

speed droop (percent
I sochr onous
. sensitivity
, Sstability
pr onpt ness
work capacity
. governor hunting

36.3 Conpare the various types of governors
used and their apPIications_and
operating principles including:

mechani cal governors
hydraul i ¢ governors
pneunati c governors
vel ocity governors

el ectroni c governors

Topi ¢ 37 Engi ne Perfornance
37.1 Fol | ow teacher presentation on engi ne
performance termnology and fill 1In
definitions for:
wor k
torque
power - (i) horsepower
_ (i) watts
37.2 Discuss with teacher
for all the power ratings that nay or
nmay not include accessori es.

regul ati on)

t heory

proper definitions

HED 111

REQU RED RESOURCES
HEDREN7TS

D esel Fundanent als
p. 571
HED Conpr essi on

Test Kit

HED2ENST8

D esel Fundamental s
p. 335-377

Li brary FS CASS
TJO12B "D esel

I njection &
CGover ni ng"

al so Lab Tour

HED2ENOT4

D esel Fundanental s
p. 78-82

16mm Fi | m " Mot or s
(Qumm ns)
"Under st andi ng and
Measuring Power"
(Tool Oib)
HED2ENLOT13
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'V LEARN NG ACTI VI TI ES: REQU RED RESOURCES

Cal cul ate torque, horsepower or R P. M
unknowns according to the given HP
formul a.
D scuss how the engine HP. formula is
derived fromforce, distance and tine
factors and defi ne:

maxi num hor sepower

intermttent horsepower

cont i nuous hor sepower

37.3 Listen to teacher presentation on
Brake Specific Fuel Consunption and

cal cul ate fuel used at various |oads D esel Fundanental s

37 4 gpd r.p.m at full throétle. _ p. 84

) scuss construction and operating " "
principl es of : Lab "Dyno Tour
ﬁrony br ake dynanonet er

. draulic water brake

Topi ¢ - 3% autddet dyranmonet er HED2FUL1T12

38.1 Discuss with teacher, the five mnimm
requi rements that any diesel fuel D esel Fundanental s
i njection systemnust provide to the p. 301-308
engi ne.

38.2 Listen to teacher presentation on
diesel fuel characteristics and
qualities, including:

gr ades

cetane nunber and rating

vi scosity

sul phur cont ent d ass Deno
cl oud poi nt

crystallization point

pour poi nt

cal oric val ue

. flash point

38.3 Foll ow the handout and instructors
presentation on the need for fue
conditioning to safeguard the precision
del i very system D scuss contam nants

such as:
wat er
abr asi ve
bacteri a

38.4 Trace the flow of diesel fuel through
a well designed fuel delivery system HED2FUL1T12
D scuss and defi ne: D esel Fundanent al
strainers p. 309-315
water traps
vents
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'V LEARNI NG ACTI VI TI ES:

primary fuel filters

transfer punps

secondary fuel filters

wat chdog filters

wat er separators

fuel heaters

di esel drain oil blending
Topi ¢ 39 Pressure Time Fuel Systens

39.1 Listen to teacher presentation on

physi cal characteristics of a typica
Cunm ns engine using a PT fuel system
i ncl udi ng:

conb, chanber

nmechani cal injector

roller lever camfollowers

uni que cam profile

PT fuel punp

| ow pressure fuel |ines

39.2 Follom/the overall fuel paths for the

PT fuel systemand their maintenance
poi nts.

39.3 Foll ow teacher overview of PTG punp
internal operation and the mechanica
injector operation and their conbined
relationship to the pressure-tinme fuel

nmetering theory.

Discuss it's capability to vary (neter)
according to engine load and speed.

f uel

39.4 Listen to teacher presentation and
di scuss the torque nethod tune-up
for some Cumm ns engi nes.

Descri be:
cold set
hot set
injector hold down torque
crossheads & adjustnent procedure
i njector plunger adjustnment procedure

val ve cl earance adj ust nent
and sequence necessity after
adj ust nent
engine rotations follow ng tune-up
D scuss the effects of inproper
n timng and netering of fuel
-bustion chanber as well
tune up for extended periods of

to the

di scuss precautions of
injectors from engine,

procedure
i nj ector

HED 111

t heory

REQUI RED RESOURCES

Fuel System
Conponents Deno

1/ 2"
Fuel

VHS "Arctic Fox
Heat er s"

HED2FU12T16

D esel Fundanental s
p. 453-475

HED2FU12T16
Cl ass Denp

adj ust nent

as neglected top
time.

renovi ng nmechani ca
and renovi ng plungers
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39.6 Discuss precautions of renoving mechani ca
i njectors fromengine, and renoving plungers
frominjector bodies in engine.

Topic 40 Single And Miltiple Plunger Fuel |njection Punps

HED2FUL3T14
40.1 Listen to teacher presentation on
the manuf acturers, benefits and D esel Fundanental s
overall characteristics of multi- p. 379-414
pl unger punps and service procedure
during norrmal engine oil change. d ass Deno
40.2 Trace diesel fuel flow through a Conponent s
typi cal multi-plunger punp fuel
circuit. Include:
t ank
filters
transfer punp
constant air bleed lines
overfl ow val ve
return |ines
40.3 Fol | ow teacher presentation on
transfer punps, including:
gear
vane
di aphragm
pi st on
40. 4 FOF|8ﬁf[h8_teachers_presentation on HED2FUL3T14
t he operat|n8 principles of a helix _
| unger and barrel. D esel Fundanental s

fine: p. 379-414
. constant plunger stroke

ef fective stroke

upper hel i x

| ower helix

rack

del i very val ve

vari abl e begi nning of injection

constant begi nning of injection

ti mng advance unit _

anerord or air/fuel ratio control

phasi ng Lab Fuel Bench Deno

cal i bration
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40.5 Fol |l ow teacher presentation and HED2FU13T14

di scuss field testing and troubl e-
shooting multi-plunger punps and
hydraulic injectors on engine.
Differentiate between engine
nmechani cal health and fuel injection
system faul ts.

Topic 41 Hydraulic Fuel Injectors HED2FU14T8
41.1 Listen to teacher presentation on D esel Fundanental s
fuel 1njectors. p. 321-333
Note the difference of nechani cal Fuel Lab Deno
types versus hydraulic types.
Def i ne:

cl osed nozzl es
open nozzl es
pintle type
hol e type

41.2 Follow the teachers presentati on and
denonstration on testing hydraulic
i njector nozzles for:
tip |eakage
openi ng pressure
atom zati on
di stribution

chatter
back | eakage
Topic 42 Unit Injector Fuel System HED2FU15T12
42.1 Listen to teacher presentation on the .
history of the Detroit Diesel unit D esel Fundanment als
injection systemand it's adaptation p. 415-452
to sonme Cat and Waukeshau engi nes.
Also it's flexibility from mechani cal Cl assroom Conponent
governance to electronic mcrochip Deno
control

42.2 Follow and di scuss coverage of overall
fuel circuit including:
primary and secondary filters and
their mai ntenance and primng
pr ocedur es
transfer punp construction and its
reg. valve inportance
return line restriction fitting
I mportance
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42.3 Fol |l ow teachers disassenbly of a unit
injector and trace fuel flow through
the injector, noting two possible
hel i xes and ports, and their effect
on netering and timng fuel to the
conbust i onchanber.

42.4 \Watch instructor denonstration of HEDRFUL5T12
tuning up a Detroit D esel two
stroke engi ne i ncl udi ng: Lab Deno

bri dge adj ust nent
val ve |ash adj ust nent

injector timng adjustnent

rack bounce
D scuss neglect or inproper tune-up
adj ust nent on engi ne snoot hness and

startability.

42.5 Fol | ow denonstration on isolating
unit injectors on a running engi ne
to di agnose snoke engi ne mss, or
overfueling of unbal anced cylinders.

Topic 43 Rotary D stributor Fuel |njection Punp

HED2FU16T12
43.1 Fol |l ow teacher presentation on the D esel Fundarental s
hi story, necessity and physi cal p. 543-563
construction of a typical stanadyne
rotary distributor punp, including: d assr oom Conponent s
overal 1 external fuel circuit "Roosa DM Punp”
transfer punp and pressure regul ator 16mm Fi | m

rotor and hydraulic head

rollers, plungers and camring
governor and netering val ve

speed or |oad sensitive advance units

43.2 Follow and di scuss the timng procedures
for punp installation, checki nﬂ pr oper
advance operation and troubl eshooti ng
faul t_)()_ engi ne/inj. punp/injector _
possibilities. A so follow discussion
of ﬂr ecautions required for ﬁr evention
of hand injury when timng these punps,
and precautions needed to ensure |ong
punp |ife.

Topic 44 Conbustion And D esel Smoke HED2FUL7T8

"Roosa Master Punp”

44.1 Fol | ow teacher presentation on

conbustion quality and acceptabl e
em ssi ons.
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44.2 Discuss the contents and possible
causes of:
white diesel snoke
bl ack di esel snoke
bl ue di esel snoke

V. EVALUATI ON METHODS:

HED 101 assessnent is based on regularly tests and assignnents.
At t endance and honmewor k checks are recorded and used as an aid for

counsel li ng.
The follow ng grades wll be assigned.

A+ (>90% (MNunerical Equivalent 4.0) - Consistently CQutstanding
A (85-90% (MNurerical Equivalent 3.75)- Qutstanding Achi evenent

B (75-84% (Nunerical Equivalent 3.00)- Consistently Above
Aver age Achi evenent

(65-74% (Nurerical Equivalent 2. 00)- Satisfactory or
Accept abl e Achi evenent

(<65% (Nurerical Equivalent 0.00)- Repeat - Objectives of
course not achi eved and

course nust be repeated

CR - Credit exenption

X - Atenporary grade, limted to situation with
ext enuating circunstances, giving a student
additional time to conplete course requirenents.

Your Senester Theory Letter Gade will be conprised of:
- 80% of Senester Theory Exam Aver age
- 20% of Semester Theory Assignnment Average

A 65% Average of the total senmester exam and assi gnnent nust
be achieved to receive a passing grade in Heavy Equi pnent D ese
Theory.

A student can not rewite a test to inprove his mark.
If a test is mssed by a student, w thout a good reason, an
"Inconpl ete" grade is allotted.

VI. REQUI RED STUDENT RESOURCES:

Text books: o .
D esel Fundanentals (Second Edition) - Thiessen/Dales
Di esel Equi pment | - Schul z
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VII.

. Heavy Equi prent | theory

fi[lé] TI ONAL RESCURCE NMATERI ALS AVAI LABLE | N THE COLLECGE

See Attached Li st
Periodi cal Section

Suggested list of periodicals in the Library which are of

interest to Heavy Duty Equi prent Students:

Heavy Construction News

Engi neering & Contract Record

Nort hern Logger

Constructi on Met hods & Equi pnent

D esel Equi prent Superi nt endent

Hydraul i cs and. Pneunatics

Power

Bus and Truck Transport

Motor . .

EM (Heavy Duty "Equi prent Mai nt enance") ™

Mot or Truck

D esel and Gas Turbi ne Progress

Audi ovi sual Section (Library Film Strip/ Cassette Mdul es)
TJ 02a The craw er Tractor (perator Famliarization
TJ 02b Wr ki ng The O aw er

TJ 03 Qumm ns Aneroi ds

TJ 04 Qummns D al Indicator Tune-up

TJ 05 Qumm ns Piston R ngs

TJ 06 Qumm ns PTD Fuel | njection

TJ 07 PTG AFC Theory and Qperation

TJ 08 D esel Truck Hstory

TJ 09 Qumm ns Professional Driver Techni ques

TJ 010 Drive Line Aignnent

TJ 011 Driving Wth "Skid-Trol "

TJ 012 I ntroduction To D esel

TJ 013 H gh Energy Ignition

TJ 014 St opnast er Brake Troubl eshoot i ng

TJ 015 Qls For The 70'a

TJ 016 Theory and (peration of Huid Drive
TJ 017 VE Punp Qperation
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VI'1. SPECI AL NOTES:

Hi gh. Top Safety Boots (CSA Approved)

Saf ety d asses (CSA Approved)-, Inpact ;--oftPrese™iption Lenses
Col oured Pencils (red, blue, green, yelldw

Students with special ne$ds (eg”../pJdiy”i~imtarionsH visual
inpairments , heiririg ~ inpairnentsi|® ~ ~kerjair'disa& |l j t ies) are
encouraged to discuss required “aecptiniSS\ with
the instructor.

Your instructor reserves the ,ri*t./?Nit|™M\'<-t N« MotNirsea 9 hel she
deens necessary to neet the needof th~ /At Aran*-



