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INTRODUCTION TO AUTOMOTIVE

EMISSION CONTROL

UNIT 1

TERMINAL OBJECTIVE

After completion of this unit the student will be able to discuss

the difference between smog, photochemical smog, sources of air pollu-

tion related to motor vehicles and the agency involved in the regula-

tion of motor vehicle emissions.

This will be evidenced by scoring 85% minimum on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Explain in writing the difference between smog and photo-

chemical smog.

2. Explain in writing the sources of air pollution related to motor

vehicles.

3. Briefly describe in writing the federal agency involved in the

regulation of motor vehicle emissions.

4. Write the definition of automotive emission control and list

the three areas of automotive emission control.
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INTRODUCTION TO AUTOMOTIVE

EMISSION CONTROL

UNIT 1

SUGGESTED ACTIVITIES

I Instructor

A. Provide students with objective sheet

B. Provide students with information sheets

C. Discuss term-nal ana specific objectives

D. Discuss information sheet

E. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheets

C. Transparency masters

1-TM-1 Photochemical Smog Over City

D. Test

E. Answers to test
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II. References
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Interim Report,February 8, 1973.

B. Gargano Promotions. Vehicle Emission Control, 12824 West Seven
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D. Pryde, Lucy T. Environmental Chemistry - An Introduction,

Cummings Publishing Co., Inc., 2727 Sandhill Road, Menlo Park,
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E. Williamson, S. J. Fundamentals of Air Pollu'tion, Addison-

Wesley Publishing Co., Reading, Mass.; Menlo Park, Calif.; London;

Ontario,(1973).
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INTRODLCTION . 7DMOTIVE

niT

INFORMATION SHEET

I. DISCUSSION

A. Smog was described as a condition resulting from the mixing of

smoke and fog. This condition has existed for some time in

different parts of the world. It is attributed to the death of

several hundred people.

B. Photochemical smog is a condition that results from hydrocarbons

and oxides of nitrogen chemically changing in the presence of

sunlight. This condition can cause burning of the eyes, lung

irritation, plant damage, the cracking of rubber and possibly

death. TM-1

II. SOURCES OF AIR POLLUTION RELATED TO MOTOR VEHICLES

A. Combustion is the oxidation or burning of any substance that can

be used as a fuel. The results of this combustion give off

hydrocarbons, carbon monoxide and oxides of nitrogen, &11 of

which are considered air pollutants.

B. Other pollutants contributed by motor vehicles are the evaporation

of liquid fuel to the atmosphere, parts of the fuel itself; i.e.,

lead and sulfur, as well as asbestos from brake linincis and rubber

from the tires.

III. FEDERAL AGENCY INVOLVED IN THE REGULATION OF MOTOR VEHICLE P:IISIONS

In 1970 the Clean Air Act was enacted into 11w. To aid in carryiia

out the Clean Air Act, the Environmental Protec;:ion Agency (EPA)
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INTRODUCTION TO AUTOMOTIVE

EMISSION CONTROL

UNIT 1

TEST

1. Explain in writing the difference between smog and photochemical smog.

2. Explain in writing the sources of air pollution related to motor

vehicles.

3. Briefly describe in writinc the federal agency involved in the regulation

of motor vehicie emissions.

4. Write the definition of automotive emission control and list the three

areas of automotive emission control.

16
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INTRODUCTION TO AUTOMOTIVE

EMISSION CONTROL

UNIT 1

ANSWERS TO TEST

1. Explain in writing the difference between smog and photochemical smog.

Smog results from the mixing of smoke and fog. Photochemical smog re-

sults from hydrocarbons and oxides of nitrogen chemically changing in

the presence oT sunlight.

2. Explain ' , writing the sources of air pollution related to motor vehicles.

Unburned hip-ocachols, oxides of nitrogen and carbon monoxide re-

sulting fro, the combustion process. Also hydrocarbons from the

evaporation of liquid fuel. Parts of the fuel such as lead and sulfur

as well as asbestos from brake linings and rubber from the tires.

3. Briefly describe , writing the federal agency involved in the regula-

tion of motor veh,.le emissions.

The Environmental Protection Agency (EPA) which was established in l970.

One of the EPA's primary responsibilities is to aid the states in

attaining a desirable air quality standard. The EPA sets the limits

for hydrocarbons, carbon monoxide and oxides of nitrogen and particulates.

4. Write the definition of aitomotive emission control and list the three

areas of automotive emission control.

Definition Any control that reduces pollutant emissions from the

automobile.

Three areas of control -

(1) Pre-combustion controls - devices or systems that reduce emissions

betore combustion takes place.

(2) Combustion controls - devices or systems that actually effect and

control combustion to reduce emissions.

1 7
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(3) Post-ccmbustion controls - devices or systems that reduce emissions

after combustion has occurred.

. 1 8
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INTERNAL COMBUSTION ENGINE POLLUTANTS

UNIT 2

TERMINAL OBJECTIVE

After completion of this unit the student will ue able to define

the major pollutants emitted from the internal combustion engine and

give further explanation of the part each plays in air pollution and/or

health problems.

This will be evidenced by scoring 857 minimum on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the definition of hydrocarbons (HC).

2. Explain in writing the part hydrocarbons (HC) play in the for-

mation of smog.

3. Write the definition of oxides of nitrogen (Mx).

4. Explain in writing the part oxides of nitrogen (N0x) play in

the formation of smog.

5. Write the definition us ,on monoxide (CO).

6. Explain in writing .ealth hazards of carbon monoxide (CO).

7. Write the definition of particulates.

B. Explain in writing the health hazards of particulates.

19
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INTERNAL COMBUSTION ENGAE POLLUTANTS

UNIT 2

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information sheets

C. Discuss terminal and specific objectives

D. Discuss information sheets

E. Give test

II Student

A. Read objective sheet

B. Study information sheet

C. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheets

C. Transparency masters

2-TM-1 - Hydrocarbon',

2-TM-2 - NO
x

Formation'''.

2-TM-3 - Carbon Monoxide Formation

2-TM-4 - Particulates

D. Test

E. Answers.to test

2 0

15
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INTERNAL COMBUSTION ENGINE POLLUTANTS

UNIT 2

INFORMATION SHETT

I. DEFINITION OF HYDROCARBONS (HC) Hydrocarbons are compounds made up

of hydrogen (H) atoms and carbon (C) atoms. TM-1

II. DISCUSSION

A. Petroleum products such as gasoline and fuel oil consist of hundreds

of different hydrocarbon compounds. One hundred percent (1001 com-

plete combustion of all the fuel does not occur in the internal

combustion engine 7ind consequently some of the hydrocarbon compounds

that do not burn escape to the atmosphere and are called unburned

hydrocarbons.

B. Some of these unburned hydrocarbon compounds are chemically active,

that is, they combine with other compounds. Some unburned hydro-

carbons tend to combine with nitrogen dioxide (NO2). This combina-

tion in the presence of sunlight the formation of smog and

the resultant eye and lung irrit,iiion

III. DEFINITION OF OXIDES OF NITROGEN (N0x) The chemical combination of

nitrogen (N) and oxygen (0) during the combustion process. TM-?

IV. DISCUSSION

A. During the combust 'ocess in the internal combustion engine

high temperatures are reached that cause the formation of oxides of

nitrogen (N0x). NOx is made up of 97-98 nitric oxide (NO) and

2-3 nitrogen dioxide (NO2). Nitric oxide is a colorless gas hut

when it exhausted to the atmo-,phere it comhine with ,,xyjen (0?)

to form nitrogen dioxide (NO2) whicji has a browni',11 color.

B. Nitrogen dioxide (NO)) in the atmoriphere combine', with (,erLlin

chemically active hydrocarbons an(1 in the presence of 'Ainlight

caties the formation of !Alog.

2 2
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V. DEFINITION OF CARBON MONOXIDE (CO) An odorless, colorless, toxic gas

that results from incomplete co:it)ustion. TM-3

VI. DISCUSSION

A. If combustion was 100.. complete in the internal combustion engine,

the only end products would be carbon dioxide (CO2) and water (H20

Combustion is not 100';:: complete and the result is the exhausting

of carbon monoxide to the atmosphere.

B. Carbon monoxide (CO) is a toxic gas. When it is inhaled into

tne lung and transferred to the blood stream it takes the place

of oxygen in the red blood cells. As more carbon mcnoxide is taken

up in the red blood cells, the amount of oxygen being supplied to

the body is reduced. This lack of oxygen to the body can cause

,)eaeaches, reduced mental alertness and even death if carbon

monoxide concentrations are high enough.

VII. bEFINITION OF PARTICULATES Solid particles, primarily of lead and

carbon that are exhausted to the atmosphere. TM-4

VIII. DISCUSSION

The carbon emitted to the atmosphere comes primarily from hydro-

carbon fuels and oils. The lead emitted comes from the tetra-

ethyl lead added to fuels to increase their octane rating. The

lead emitted to the atmosphere poses a health threat in two way!,:

1. Respiratory intake of airborne lead during breathing.

2. Contamination of food by lead that has settled in the soil. Lead

is a toxic subtance and high concentration', of lead in thc hooy

can cau5e damage to the,brain, ni!rvour, systeni and kidney', ind

can cause death.

2 0
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INTERNAL COMBUSTION ENGINE POLATANTS

UNIT 2

TEST

1. What is HC?

2. What part does Fir play in the formation of smog?

3. What is the definition of NOR?

4. What part does NOR play in the formation of smog?

5. What is CO?

6. Why is CO a health haz,...rd?

7. What is the definition of particulates?

8. Explain the health hazards of particulates.

2 9
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INTERNAL COMBUSTION ENGINE POLLUTANTS

UNIT 2

ANSWERS TO TEST

1. What are hydrocarbons?

6

Compounds made up of hydrogen atoms and carbon atoms.

2. What part do hydrocarbons have in the formation of smog?

Chemically active hydrocarbons combine with nitrogen dioxide and in the

presence of sunlight form smog.

3. What is the definition of oxides of nitrogen?

The chemical combination of nitrogen and oxygen during the combustion

process.

4. What part does NOx take in the formation of smog?

Nitric oxide combines with oxygen in the atmosphere to produce

nitrogen dioxide. Nitrogen dioxide combines with chemically active

hydrocarbons and in the presence of sunlight forms smog.

5. What is carbon monoxide?

An odorless, colorless, toxic gas that results from incomplete combustion.

6. Why is carbon monoxide a health hazard?

Because it takes the place of oxygen in the red blood cells and reduces

the amount of oxygen the body can receive. It can cause headaches

and in large concentrations it can cause death.

7. What is the definition of particulates?

Solid particles primarily of lead and carbon that are exhausted to the

atmosphere.

8. Explain the health hazards of particulates.

Carbon - none.

Lead Toxic substance that can cause brain damage or death in high

enough concentrations.

3 0
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ORIGIN OF INTERNAL

COMBUSTION ENGINE POLLUTANTS

UNIT 3

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explain

the origin of each pollutant emitted from the internal combustion engine.

This will be evidenced'by scoring 85% minimum on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. List and explain the origins of unburned hydrocarbon (HC)

emissions during normal combustion.

2. List and explain the causes of incomplete combustion that result

in the emission of unburned HC.

3. Explain in writing the origin of carbon monoxide (CO) emissions.

4. Explain in writing the origin of nitric oxide (NO) emissions.

5. List and explain the engine variables affecting NO emissions.

3 1
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ORIGIN OF INTERNAL

COMBUSTION ENGINE POLLUTANTS

UNIT 3

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information sheets

C. Make transparencies

D. Discuss information sheets

E. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheets

C. Transparency masters

3-TM-1 Combustion Chamber Quench Areas

3-TM-2 - Incomplete Combustion - Ignition System

3-TM-3 - Incomplete Combustion - Fuel System

3-TM-4 - HC-CO-NO Emission vs. A/F Mixture

D. Test

E. Answers to test

3 2
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ORIGIN OF INTERNAL

COMBUSTION ENGINE POLLUTANTS

UNIT 3

INFORMATION SHEET

I. ORIGINS OF UNBURNED HYDROCARBON EMISSIONS DURING NORMAL COMBUSTION TM-1

A. Wall Quenching The failure of a layer of the air-fuel mixture next

to the relatively cool combustion chamber walls to ignite. This is

caused by the transfer of a large amount of heat from the fuel

mixture to the combustion chamber walls and results in a fuel

mixture that is too cool to ignite and which will remain unburned

throughout the combustion process.

B. Quench Areas - Small areas and cavities in the combustion chamber

where the flame is quenched allowing a small amount of unburned

fuel to remain. These areas are formed by: (1) improperly fitted

head gaskets that leave a small cavity in the combustion chamber,

(2) the area between the top compression ring and the top of the

piston, (3) the actual "squish" area of the combustion chamber

and (4) the area around the porcelain of the center electrode of

the spark plug.

C. Combustion Chamber Deposits Combustion chamber deposits are

fairly porous and act as sponges to absorb a small amount of the

fuel. This small amount of fuel is released late in the power

stroke or exhaust stroke as a vapor and is exhausted to the

atmosphere.

3
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II. CAUSES OF INCOMPLETE COMBUSTION THAT RESULT IN UNBURNED HYDROCARBON

EMISSIONS.

A. I_g_Rition System TM-2 Any component of the ignition system that

'is worn or out of adjustment may cause a weak spark or a misfire

to occur. Either of these conditions will cause incomplete combus-

tion and result in the emission of a large amount of unburned hydro-

carbons.

B. Low Air-Fuel Mixture Temperature TM-3 Low air-fuel mixture

temperatures result in the poor atomization of fuel. This reduces

the mixing of air and fuel and results in an unevenly mixed air-

fuel mixture. This type of mixture has high local concentrations

of excessively rich mixtures and lean mixtures and when ignited

will not burn evenly. This results in the emission of a large

amount of unburned hydrocarbons.

C. Too Rich or Too Lean Air-Fuel Mixtures A mixture that is too rich

does not have enough oxygen to completely burn the amount of fuel

present. This results in the emission of a large amount of

unburned hydrocarbons and carbon monoxide. Mixtures that are too

lean can result in a misfire because the fuel is so diluted by

air that it will not ignite.

D. Excessive Exhaust Gas Dilution Excessive exhaust gas dilution

occurs primarily during high manifold vacuum conditions such as

engine idle or deceleration. This dilution of the air-fuel mixture

results in a mixture that will not burn completely or a complete

misfire. Either condition will result in high hydrocartorl cmi:sions.

35
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III. ORIGIN OF CARBON MONOXIDE EMISSIONS - TM-4

Carbon monoxide (CO) is formed during the combustion process when

there is not enough oxygen available to convert (CO) to carbon

dioxide (CO
2

) As the air-fuel mixture becomes richer than the

ideal ratio of 15:1 there is an insufficient amount of oxygen

present to complete the combustion process. This 1,hortage of

oxygen results in the incomplete conversion of (CO) to (CO2). An

increase in the (CO) emissions is normally accompanied by an

increase in (HC) emissions because of the lack of oxygen to

completely burn all the fuel mixture.

IV. ORIGIN OF OXIDES OF NITROGEN (N0x) EMISSIONS - TM-4

The formation of nitric oxides (NO) takes place during the highest

temperatures of the combustion process. Air is made up of approxi-

mately 78% nitrogen and 21% oxygen. This a-ir is drawn into the

engine and mixed with fuel. The mixture of air and fuel is then

ignited and temperatures in excess of 2700°C(4500°F) may be reached.

At temperatures above approximately 1357°C(2500°F) (NO) is formed

very quickly from the large amount of nitrogen and oxygen in the air.

The formation of nitric oxide is dependent on temperature and any

engine variable that causes an increase in temperature above approxi-

mately 1082°C(2000°F)-1357°C(2500°F) will cause an increase in NO

emissions.

V ENGINE VARIABLES AFFECTING NO
x

EMISSIONS

A. Ignition Timing As ignition timing is advanced more of the mixture

is burned before the piston reaches top dead center (TDC). This

'causes increased prssures and temperatures in the combustion chamber

Whichresultirlincreasedt10-emissions. As timing is retarded moreA

of the mixture is burned on the power stroke and lower temperatures

and pressures result in a decrease in NOx emissions.

3 6
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B. Air-Fuel Mixture - For fuel mixtures richer than 15:1 there is not

enough oxygen to completely burn the mixture. This lowers

combustion temperatures and lowers NOx emissions. For mixtures

leaner than 15:1 combustion temperatures decrease because of the

lack of fuel and NOx emissions decrease. At 15:1 combustion

temperatures are highest and NOx emissions are highest.

NOTE: At 15:1 air-fuel ratio when NO
x

emissions are highest,

hydrocarbon and carbon monoxide emissions are lowest (TM-4).

C. Exhaust Gas Dilution TM-3 Exhaust gas dilution occurs during

high intake manifold vacuum conditions such as idle or deceleration.

The dilution of the air-fuel mixture with exhaust gases decreases

the temperatures reached during combustion and lowers NOx emissions.

3 7
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INCOMPLETE COMBUSTION-IGNITION SYSTEM
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EXHAUST MANIFOLD

3 9
4



www.manaraa.com

INCOMPLETE COMBUSTION FUEL SYSTEM

INTAKE

VALVE

4 1

F EL

CARBURETOR

RICH

MIXTURE

LEAN MIXTURE

EXHAUST GAS DILUTION



www.manaraa.com

HC-CO-NOx EMISSIONS vs A/F RATIO
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ORIGIN OF INTERNAL

COMBUSTION ENGINE POLLUTANTS

UNIT 3

TEST

1. List and explain the origins of unburned HC emissions during normal

combustion.

a.

b.

C.

2. List and explain the causes of incomplete combustion that result in

HC emissions.

a.

4 4
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b.

C.

d.

3. Explain the origin of (CO) emissions.

4. Explain the origin of (N0x) emissions.

5. List and explain the engine variables affecting NOx emissions.

e..

43
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ORIGIN OF INTERNAL

COMBUSTION ENGINE POLLUTANTS

UNIT 3

ANSWERS TO TEST

1. List and explain the origins of unburned HC emissions during rmdi

combustion (main points).

a. Wall Quenching - Where a layer of air-fuel mixture close to tne

combustion chamber wall loses so much heat that it will not ignite

through the combustion process.

b. Quench Areas - Small areas and cavities such as the inside of

a spark plug - between top compression ring and piston top and

around improperly fitted head gaskets, that are small and cool and

the flame cannot burn into them. The actual "squish" area.

c. Combustion Chamber Deposits - Porous combustion chamber deposits

absorb fuel and release it as an unburned vapor late in the power

stroke or in the early exhaust stroke when the unburned fuel is

exhausted to atmosphere.

2. List and explain the causes of incomplete combustion (main points).

a. Ignition System - Any worn or improperly adjusted component can

cause a weak spark or no spark that results in the emission of

unburned HC.

b. Low Air-FuC Mixture Tenlperature - Results in poor mixing of Lhe

air yd fuel Lrld :s,ilts in an uneven mixture that will not burn

evenly rf.,;,4 41 the emission of unburned HC.

c. Rich or Lean Air-Fuel Mixtures - Too rich not enough oxygen to

allow burning of al] the fuel, increased HC and CO emission. Too

lean may cause misfire because of fuel being too diluted with air

to burn, increased HC emissi,

4 7
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d. Excessive Exhaust Gas Dilution - During idle or deceleration ;;-:jh

manifold vacuum). Dilutes air-fuel mixture so incomplete combustion

occurs resulting in increased HC emissions.

3. Origin of (CO) (main points).

Formed during combustion when there is not enough oxygen to convert

the CO to CO2.

4. Origin of NOx emissions (main points).

NO
x is formed at high temperatures during the combustion process.

5. Engine variables affecting NO emissions (main points).

a. Ignition Timing Advance timing, more fuel is burned before TDC

resulting in high temperatures and high NO emissions. Retard

Timing - More of the mixture is burned on power stroke, lower

temperatures lower NOx emissions.

b. Air-Fuel Mixture - Highest NOx emissions are at 15:1 richer or leaner

mixtures result in lower temperatures and lower NO emissions.

c, Exhaust Gas Dilution Normally during idle and deceleration (high

manifold vacuum) dilutes air-fuel mixture and results in lower

combustion temperature, which results in lower NO emissions.

4
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HEATED AIR INDUCTION SYSTEMS

UNIT 4

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explain the

purpose of the heated air induction systems and explain the purpose of

the vacuum motor type and the thermostatically-controlled unit type components.

The student will be able to visually inspect, disassemble, test and reassemble

both systems.

This will be evidenced through demonstration and scoriny 85% minimum

on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of the intake air temperature control system.

2. Write the purpose of each of the components of the vacuum motor

type system and temperature controlled unit type.

3. Identify the parts of both systems.

4. Explain in writing the operation of one or the other system from

cold-.tart conditions to conditions at operating temperature.

5. Demonstrate the ability to:

a. Determine proper operation of vacuum motor system and thermo-

statically-controlled system.

b. Check vacuum diaphragm unit for leaks (vacuum mo'-r system).

c. Check for proper operation of thermostat (thermos!-.atically-

controllA unit).

d. Check oi)eration of vacuum override motor (thermr--,t,,L.,

controlled unit.).

4 9
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HEATED AIR INDUCTION SYSTEMS

UNIT 4

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information sheets and job sheets

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheets

F. Demonstrate and discuss procedures outlined in job sheets

G. Give test

II. Student

A. Read objective sheet

B. Study information sheets

C. Demonstrate the ability to accomplish the procedures

outlined in the job sheets

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheets

C. Transparency masters

4-TM-1 Basic Air Flow

4-TM-2 - Vacuum Motor System

4-TM-3 - Temperature Controlled Unit

5 0
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D. Job Sheets

1. Check for proper operation of vacuum motor system and thermo-

statically-controlled unit.

2. Check vacuum diaphragm unit for leaks.

3. Check for proper operation of thermostat.

4. Check operation of vacuum override unit.

E. Test

F. Answers to test

II References

A. Chrysler Corporation, 1973 Emission Controls, Chrysler Corp.,

P. 0. Box 2119, Detroit, Mich. 48231, Attention: C. G. Palus.

B. Glenn, Harold T. Glenn's Emission Control Systems, Chicago, Ill.,

Henry Regnery Co., (1972).

C. Gargano Promotions. Vehicle Emission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).
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HEATED AIR INDUCTION SYSTEMS

UNIT 4

INFORMATION SHEET

I. PURPOSE OF THE HEATED AIR INDUCTION SYSTEM To keep the air entering

the carburetor at approximately 37.7°C(100'F) or h'Aher. This allows

leaner fuel mixtures which reduce HC emissions, gives better engine

warmup characteristics and minimizes carburetor icing.

II. TERMS, DEFINITIONS AND FUNCTIONS OF VACUUM MOTOR HEATED AIR INDiCTION

SYSTEM TM-1 and TM-2

A. Manifold Stove - A metal shroud around the exhaust manifold that

directs air flow over the exhaust manifold to preheat it.

B. Hot Air Pipe Connects manifold stove to snorkel tube on air

cleaner just below the damper assembly.

C. Damper Assembly Connected to vacuum diaphragm by linkage which

positions it to direct preheated air, or engine compartment air to

carburetor.

D. Vacuum Diaphragm Unit Controls damper assembly. Actuated by

spring pressure and manifold vacuum.

E. Temperature Sensor Senses incoming air temperature by means of a

temperature sensitive spring. The position of the spring operates

a small valve that determines if vacuum is applied to vacuum

diaphragm or if it is vented.

III. TERMS, DEFINITIONS AND FUNCTIONS OF THERMOSTATICALLY-OPERATED HEATED

AIR INDUCTION SYSTEM TM-3

A. Manifold stove and hot air pipe are the Arne.

B. Thermostat - Senses air temperature and expand os temperdture

increases to operate valve plate.

5 2
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C. Valve Plate Operated by the thermostat and determines if air

reaching carburetor is preheated or engine compartment air.

D. Vacuum Override Motor Allows increased intake air during cold

acceleration. A decrease in intake manifold vacuum allows the

vacuum motor to override the thermostatic control, allowing both

preheated and engine compartment air to enter the carburetor.

IV. EXPLANATION OF VACUUM MOTOR SYSTEM OPERATION - When ergine compartment

air temperature is less than 37.7°C(100°F) and the engine is started

the following sequence occurs:

(1) The temperature sensor spring prevents air bleed (venting)

therefore manifold vacuum is directed to vacuum diaphragm unit.

(2) Vacuum in the vacuum diaphragm unit overcomes spring tension. This

action through linkage, positions the damper assembly to prevent

engine compartment air from entering the carburetor.

(3) Air is drawn into thP manifold stove and is preheated by the exhaust

manifold. This heated air is drawn through the hot ar pipe into

the carburetor.

(4) As the temperature in the air cleaner assembly reaches approximately

37.11(l00'F) the spring in the temperature sensor unit allows

some air to be bled in. This reduces vacuum at the vacuum diaphragm.

(5) As vacuum is reduced in the vacuum diaphragm, the spring tension

forces down the linkage and the damper assembly. This allows

some engine compartment air to enter the air cleaner and mix with

the preheated air.

(6) When air temperature'at the t.operature sensor is greater than

37.7C(100'r), the spring in the temper, ture r:.ensor allow:, full

air bleed. This reduces vacuum in the vacuum diaphragm unit to

such a low value that the spring completely closes the damper

assembly allowing only engine compartment air to enter the car-

buretor.

5 3
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V. EXPLANATION OF THERMOSTATICALLY-CONTROLLED SYSTEM OPERATION When

engine compartment temperature is below 37.7°C(100°F) and the engine

is started, the following occurs:

(1) The thermostatic control is in a contracted position. This position

lifts the valve plate to block off engine compartment air and allows

preheated air to be drawn into the carburetor from the manifold

stove and hot air pipe.

(2) As the air temperature passing over the thermostat increases, the

thermostat begins to expand. This starts to lower the valve plate

allowing some engine compartment air to mix with the preheated air.

(3) When the air temperature is 37.7°C(100°F) or greater, the thermostat

is fully extended. This closes off the preheated air and allows

engine compartment air to enter the carburetor.

(4) During cold acceleratiun, a drop in manifold vacuum to the vacuum

override motor allows the spring in vacuum override motor to

reposition the valve plate (overrides thermostatic control) to

allow engine compartment and preheated air to mix.
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HEATED AIR INDUCTION SYSTEMS

UNIT 4

JOB SHEET #1 DETERMINE PROPER OPERATION OF VACUUM MOTOR SYSTEM AND

THERMOSTATICALLY-CONTROLLED SYSTEM

I. Tools required

Thermometer

II. Procedure

A. Check engine compartment temperature (should be less than 37.73C

(100°F).

B. Engine should be cold.

C. Insure all vacuum hoses are tight and in good condition

D. Insure hot air pipe is securely attached to manifold stove and

air cleaner.

E. Start engine.

F. Damper assembly valve plate should be up (heat on position).

G. Warm up engine.

H. Check temperature at snorkel inlet or temperature sensor. If

40.1°C(105°F) or higher; damper assembly (valve plate) should be

down (heat off position).

NOTE: These are BASIC PROCEDURES. Check the proper manufacturers

technical or shop manual for exact procedures and settings

for each make and model.

6 0
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JOB SHEET #2 CHECK VACUUM DIAPHRAGM UNIT FOR LEAKS

I. Tools required

A. Vacuum pump

B. Vacuum gauge

C. Bleed valve

D. Shutoff valve

II. Procedure

A. Remove air cleaner assembly.

B. Attach vacuum pump and gauge to vacuum diaphragm unit.

C. Start pump.

D. Close down bleed valve until vacuum shows 20" Hg.

E. Close shutoff valve.

F. Turn off pump.

G. Vacuum diaphragm unit should hold 20" Hg for 5 minutes.

H. Release vacuum.

I. Start pump.

J. With bleed valve build vacuum slowly and cbserve for:

1. Valve plate should begin to lift at t less than 5" Hg.

2. Valve plate should be full up with no more than 9" Hg.

NOTE: These are BASIC PROCEDURES. Check the proper manufacturers

technical or shop manual for exact procedures and settings

for each make and model.

6 1
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JOB SHEET #3 - CHECK FOR PROPER OPERATION OF THERMOSTAT

I. Tools and Equipment

A. Thermometer

B. Large Pan

C. External Source of Heat

II. Procedure

A. Remove air cleaner assembly.

B. Remove air filter element -

NOTE: If temperature is less than 37.7°C(100F) valve plate

should be in the heat on position.

C. Remove duct (snorkel) and valve assembly.

D. Fill large pan with water.

E. Immerse in water.

F. Raise water temperature to 37.7°C(100°F) -

NOTE: Soak unit at this temperature for 5 minutes to stabilize

temperature.

G. Increase water temperature to 56.1°C(135°F) (valve plate should

move to heat off position.

H. If valve plate does not move check for misalignment and binding

and correct as necessary.

I. If valve plate does not operate properly and no binding is present,

replace duct and valve assembly.

NOTE: These are BASIC PROCEDURES. Check the proper manufacturers

technical or shop manual for exact procedures and settings

for each make and model.

6 2
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JOB SHEET #4 CHECK OPERATION OF 74.Cifr, GL

I. Tools and Equipment

Vacuum gauge

II. Procedure

. 1-inine should be cold.

Jisconnect hose from vacuum override unit.

Connect vacuum gauge to hose.

D. Start engine.

E. At idle vacuum should be 15" or greater (if less than 15" check

for leaks in hose or at fitting on manifold).

F. Check to see if damper is partly open to admit both engine

compartment air and heated air.

G. Remove vacuum gauge.

H. Connect vacuum hose to vacuum override motor.

I. Check to see if damper moves to heat on position.

J. If damper does move to heat on position, the vacuum override

motor should be replaced.

NOTE: These are BASIC PROCEDURES. Check the proper manufacturers

technical or shop manual fc exact procedures and settings

for each make and model.

6 3
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HEATED AIR INDUCTION SYSTEMS

UNIT 4

TEST

1. What is the purpose of the intake air temperature control system?

2. Write the purpose of each of the component's of the vacuum motor type

system ana temperature controlled unit type.

Vacuum motor type

a.

b.

c.

d.

e.

6 I
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2. (Continued)

Temperature controlled type

a.

b.

c.

d.

63
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3. Identify the parts of the vacuum motor system.

a.

b.

C.

d.

e.

6 6
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'. (Continued)

Identify the parts of the temperature controlled system.

a.

b.

C.

d.

e.
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4. Explain in writing the operation of one or the other system from

cold-start conditions to conditions at operating temperature.

5. The student should demonstrate the ability to perform the following

jobs to the satisfaction of the instructor:

a. Determine proper operation of vacuum notor system and thermostatically-

controlled system.

b. Check vacuum diaphragm unit for leaks (vacuum motor system).

c. Check for proper operation of thermostat (thermostatically-controlled

unit).

d. Check operation of vacuum override motor (thermostatically-controlled

unit).
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HEATED AIR INDUCTION SYSTEMS

UNIT 4

ANSWERS TO TEST

1. What is the purpose of the intake air temperature control system?

To keep the air entering the carburetor at approximately 37.70C(1000F)

or higher. This allows leaner fuel mixtures which reduce HC emissions,

gives better engine warmup characteristics and minimizes carburetor

icing.

2. Write the purpose of each of the components of the vacuum motor type

system and temperature controlled unit type.

Vacuum motor type

a. Manifold Stove - A metal shroud around the exhaust manifold that

directs air flow over the exhaust manifold to preheat it.

b. Hot Air Pipe - Connects manifold stove to snorkel tube on air

clealer just below the damper assembly.

c. Damper Assembly - Connected to vacuum diaphragm by linkage which

positions it to direct preheated air, or engine compartment air to

carburetor.

d. Vacuum Diaphragm Unit Controls damper assembly. Acfuated by

spring pressure and manifold vacuum.

e. Temperature_sensor - Senses incoming air temperature by means of a

temperature sensitive spring. The position of the spring operates

a small valve that determines if vacuum is applied tr, vacuum

diaphragm or if it is vented.

6 9
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2. (Continued)

Temperature controlled type

a. Manifold stove 3nd hot air p4pe are the same.

b. Thermostat - Senses air temperature and expands cs temperature

increases to operate valve plate.

c. Valve Plate - Operated by the thermostat and determines if air

reachThg carburetor is preheated or engine coMpartment air.

d. vacuum Override Motor Allows increased intake air during cold

acceleratiun. A decrease in intake manifold vacuum allows the

vacuum motor tu override the thermostatic control, allowing both

preheated and ennine compartment air to enter the carburetor.

3. Identify the parts of both systems.

Vacuum motor type

a. Manifold stove

b. Hot air pipe

Damper assembly

u. Vacuum diaphragm unit

C. Temperature sensor.

Temperature controlled unit

a. Mdnifold stove

ut dir pipe

Inermotat

d. V iC plate

VII(JoIM overrid(! motor

7 0
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4. Explain in writing the operation of ()Ile or the other system7, from

cold-start conditions to conditions at operating temperature.

Vacuum motor system operation

a. The temperature sensor spring prevents air bleed (venting) therefore

iianifold vacuum is directed to vacuum diaphragm unit.

b. Vacuum in the vacuum diaphragm unit overcomes spring tension.

This action through linkage, positions the damper assembly to

prevent engine compartment air from entering the carburetor.

c. Air is drawn into the manifold stove and is preheated by the exhaust

manifold. This heated air is drawn through the hot air pipe into

the carburetor.

d. As the temperature in the air cleaner assembly reaches approximate;

37°C(lOTF) the spring in the temperature sensor unit allows

some air to be bled in. This reduces vacuum at the vacuum diaphragm.

e. As vacuum is reduced in the vacuum diaphragm, the spring tension

forces down the linkage and thc damper a!,',embly. Thi

vme engine compartment air to enter the air cleaner and mix with

the preheat.ed dir.

f. When dir temperature at the temperature %en%or , (reater than

37.7-C(100'11, the ',prinq in the temperature ,,en(mr full

air bleed. lily, redualy, vatuum in the vacuum dmaphraqm NHIt If)

W.h 'OW value that the ',prind tomplelely (.1w,w, the damper

yody

kw 1.tor

7 1

IMIpdr11111.nt mr L() enter the La!
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(Lontinued)

iqermo,.taticaily-chtrolled sy_stem operation

Th herrtic Lontrol is in a contracted position. This position

lifts the valve plate to block off engine comparqf bir and allows

preheated air to be drawn into the carburetor `, . manifold

stove and hot air pipe.

As t.e air temperature par,sinq over the thermostat increases, the

Lhermostat begin', to Th i s.tarts to lower the valve p 1 ate

,,Ple en(J ine compartment air to mix with the preheated air.

When air temperature i 3/.VC(100' 1) or greater, the thermw;tat

tu!i/ extended. Ibis close off. the preheated air and al;iw,

engine comparfn air to enter the carburetor.

WI HU 1(: u_1( i eLa t i ii, a drop in manifold vacuum to the VaetIUN

the ',pring Iii VdcUUM override mntgr

t.tiP ju lye pluto (iwrride', thermw,tatii,
r.oritrol) ff

AHow engine LihirtliPni oy1 HOwaLpd 1 in tu MiX.
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EVAPORATIVE EMISSIONS CONTROL SYSTEM

UNIT 5

TERMINAL OBJECTIVE

After completion of this unit the student will be able to identify

the components and explain the operation of a basic evaporative emission

control system. The student will be able to visually inspect, test, and

service the evaporative emission control system.

This will be evidenced through demonstration and scoring 85% minimum

on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of the evaporative emission control system.

2. Identify the components of a basic evaporative emission control

system.

3. Explain the function of each component.

4. Explain the operation of the basic system.

5. List the methods of carburetor vapor control.

6. Demonstrate the ability to:

d. Change the charcoal cannister filter.

b. Test the fuel tank filler cap.

73
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EVAPORATIVE EMISSIONS CONTROL SYSTEM

UNIT 5

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information sheets and job sheets

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheets

F. Demonstrate and discuss procedures outlined in job sheets

G. Give test

II. Student

A. Read objective sheet

B. Study information sheets

C. Demonstrate ability to accomplish the procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

5-TM-1 - Evaporative Emissions Control Syste

5-TM-2 - Fuel Tank with Thermal Expansion Vo

5-TM-3 - Fuel Tank Filler Cap

5-TM-4 Vapor Liquid Separator

5-TM-5 - Charcoal r,onister

- Charcoal Canister Purgimq Methods

5-TM-6A Purge Air Flow

- Pbrge Val/e

5-04-6C i. it Pirge

7 11
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D. Job Sheets

1. Replace charcoal canister filter

2. Test the fuel tank filler cap

E. Test

F. Answers to test

II References

A. 1973 Chevrolet Service Manual (contact local dcdicr).

B. Chrysler Corporation, 1973 Emission Controls , C ,-ysler Corp.,

P. 0. Box 2119, Detroit, Mich. 48231, Attent,or. C. G. Palus.

C. Glenn, Harold T. Glenn's Emission Control SyAer., Chicago, Illinois,

Henry Regnery Company, (1972).

D. Gargano Promotions. Vehicle Emission Contrcl, 824 West 'ven

Mile Road, Detroit, Mich. 48235, Gargano Pronotio,$)(1,Y").

7.3
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EVAPORATIVE EMISSIONS CONTROL SYSTEM

UNIT 5

INFORMATION SHEET

I. PURPOSE OF THE EVAPORATIVE EMISSION CONTROL SYSTEM - To control the

release of hydrocarbons (1K) to the atmosphere that results from fuel

vapors escaping from fue-! L.:Inks and carburetor vents

II. TERMS, DEFINITIONS AND T'HLTIONS OF EVAPORATIVE EMISSION CONTROL

SYSTEM. TM-1

A. Fuel Tank TM-2 A sealed unit for storing the fuel that has a
_ _ . _ .

build-in air space (approximately 11';., of tank volume) to allow for

fuel expansion due to temp2rature increases.

B. Fuel Tank _Fi. ller Cap TM-3 Seals the fuel tank and acts as a_ . _ _ _

pressure vacuum relief valve to protect the fuel tank fr om

excessive pressure or U'LICLIUM.

C. Vapor Vent Lines TM-1 Allow vapor,; to escape from the fuel tank

and pass to a vapor-liquid separator.

D. Vapor.-Liquid Separator TM-4 - Prevents pasage of liquid fuel to

the carbon canister b/ means of either a float valve that seals

the outlet when liquid fuel enter, or bj means of standpipes. fhe

fAandpipw, dr et. dt different heinlit'; to allow liquid fuel to

returN to the tank and only vapor to ef,cdpe.

1 CnarLoal Cankt_or jf1-') Contain d(tivated charcoal that trdw.

dfl(iLu rr, fuel vapor-- When the ciri Lir I purged with fr(',11

a r 1,n1. ,ippr'd tijcI Vop()r-, dIV r(!riloy(!(1 rind vented t.0 f.H (drhucf.tor.

hwy. ) 10 f1 I r).'1, , ul H I,tHIr rom Ui, (.11ar.(,0,1 I eat. Htet

to !hr. ,trInIc( IIHrwr whorl f.iy HI' I. !Thu, jrph

715
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G. Carburetor Vapor Control - The followino are some of toe methods w,e,I

to control carburetor vapors:

External carburetor vents are being eliminated.

2. Use of lower temperature thermostats to reduce under hood

temperatures.

3. Reduction of carburetor fuel bowl temperatures by:

a. Insulating washers on carburetor hold-down studs.

b. Use of insulating gaskets and aluminum radiant heat miol,

4. Venting carburetor fuel bowls to the charcoal caniste-.

III. EXPLANATION OF EVAPORATIVE EMISSIONS CONTROL SYSTEM flRERAlION

the fuel .. tank is full and subjected to changes in tel!peratwre

following will occur:

As the fuel becomes warm it expands and at the sums time ), lea

fuel vapors.

(2) lhe expansion is taken up in the deign of the fuel fAil mr

prevent'; filling approximately ii of the tank's volum,..

(3) Fhe vapor.; that are released, pass throufm tIn vu in-

';eparotor which allows I. vmor'. to ;

will prevent any liquid tuf.1 from pd' ,in(J.

(d) ne vpor', travel Co the ,fttivoted (harLoji in

tropf'd Awl stored.

( Ww:11 ljlt! "Il; ',forted, tiie (,ohL,M,r

line th,it r ii H H trle ,,arL,refor or air

Non.: f
I '1

7 7
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(6) As fuel is consumed, a partial vacuum develops in the fuel tank.

The filler cap, which acts as a relief valve, opens when fuel

tank vacuum pressure reaches approximately .5 to 1 psi to.allow

air into equalize the pressure and prevent fuel tank damage.

7 8
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EVAPORATIVE EMISSIONS CONTROL SYSTEM

PURGE

LINE FUEL VAPOR

VENT VENT LINE
PRESSURE

LINE VACUUM

SAFETY

FILLER CAP

CHARCOAL

CANISTER

FUEL

TANK

LIQUID

VAPOR

SEPARATOR
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RJEL TANK WITH THERMAL EXPANSION VOLUME
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PRESSURE VACUUM RELIEF ELLER CAP

GGEALING
ASKET

TAI4:-; -6SIVE 1/2- I PSI
!-S31.RE OUTER SHELL

SPR

PRESSURE /LOCKING LIP
RELIEF VALVE
(OPEN) VACUUM RELIE VACUUM

VALVE (CLOSED) SPRING }

SEALING
SURFACE

CAP RELIEVING TANK VACUUM
VACUUM 1/4" 1/2" HG

PRSSURE OUTER SHELL
SPRIN

PRESSURE
RELIEF VALVE11/,'
(SHUT) VAWLIM REL1

VALVE (OPEN)

8 3

LOCKING LIP

VACUUM
SPRING
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CHARCOAL CANISTER

HOSE TO

CARBURETOR

0 CLEANER

HOSE TO

FUEL TANK
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CHARCOAL CANISTER PURGING METHODS

PURGE AIR FLOW (AIR CLEANER METHOD)

FUE'. TANK

14TORS

CARBON CANISTER

1..

PURGE AIR
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CHARCOAL .CANISTER PURGING METHODS
NSA

PURGE VALVE, HEAT SHIELD, AND

CARBURENR VENT

AIR CLEANER

VENT

HEAT SHIELD

AND INSULATORS
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CHARCOAL CANISTER PURGING METHODS

CONSTANT PURGE METHOD

CARBURETOR

CONSTANT PURGE

FUEL TANK VAPORS

CARBON CANISTER

if.VARIABLE PURGE

PURGE AIR
IIIIMISMINEMMINFINEMINIM.Nor
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EVAPORATIVE EMISSIONS CONTROL SYSTEM

UNIT 5

JOB SHEET #1 - CHANGE CHARCOAL CANISTER FILTER

I. Tools required

As necessary

II. Procedure

A. Disconnect hoses from top of canister.

B. Remove canisters from mounting bracket.

C. Remove cover from bottom of canister.

D. Remove filter element.

E. Install new filter element.

F. Replace cover.

G. Reinstall canister in mounting bracket.

H. Reconnect hoses.

NOTE: These are BASIC PROCEDURES. Check the manufacturers

service shop manual or technical manual for exact pro-

cedures for each make and model.
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JOB SHEET #2 TESTING THE FUEL TANK FILLER CAP

I. Tools required

None

II. Procedure

A. Remove fuel tank filler cap.

B. Apply oral vacuum and check that valve opens under vacuum and

closes under pressure.

C. If valve fails to open or close, replacement of the filler cap

is required.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures for

each make and model.
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EVAPORATIVE EMISSIONS CONTROL SYSTEM

UNIT 5

TEST
1. What is the purpose of the evaporative emission control system?

2. Identify the components of the evaporative emission control system.

a.

b.

C.

d.

e.

f.

9 6
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3. Explain the function of each component.

a.

b.

c.

d.

e.

f.

4. Explain the operation of the basic system.
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5. List the methcds ot carburetor vapor control.

a.

b.

C.

d.
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EVAPORATIVE EMISSIONS CONTROL SYSTEM

UNIT 5

ANSWERS TO TEST

1. Purposc of the evaporative emissions control system To control the

release of hydrocarbons to the atmosphere that results from fuel

vapors escaping from fuel tanks and carburetor vents.

2. Identify basic components - TM-1

a. Fuel tank

b. Fuel tank filler cap

c. Vapor vent lines

d. Vapor-liquid separator

e. Charcoal canister

f. Purge line

3. Explain function of each component.

a. Fuel Tank -Stores the fuel in a sealed unit and is designed to allow

for fuel expansion by having a special air space.

b. Fuel Tank Filler Cap - Seals fuel tank and acts as a relief valve

to protect the tank from excessive pressure or vacuum.

c. Vapor Vent Lines -Allow vapors to escape from the fuel tank to the

vapor-liquid separator.

d. Vapor-Liquid Separator Allows vapors to pass on to the charcoal

canister but prevents the passage of liquid fuel by means of

standpipes or a float valve.

e. Charcoal Canister Stores and traps fuel vapors in activated charcoal.

f. Purge Line Allows passage of the fuel vapors from charcoal canister

to the air cleaner or carburetor when the engine is running.

9 9
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4. Basic system operation As fuel increases in temperature it expands

and gives off vapors. The expansion is compensated for by fuel tank

design which has a built-in volume of approximately 11% ef ta0 capacity

for an air space. The vapors pass through the vapor vent lines to the

vapor-liquA separator where the vapors pass -forward to be trapped and

stored in the charcoal canister. Liquid fuel is stopped at the vapor-

liquid separator and returned to the fuel tank. When the engine is

started, vapors are arawn from the charcoal canister to the carburetor

or air cleaner and burned in the engine. As fuel is used and the

vacuum in the fuel tank increases the filler cap opens Lo allow air

into the tank to equalize the pressure and prevent damaoe.

5. Methods of carburetor vapor control.

a. Eliminate external vents.

b. Insulating washers on carburetor hold-down bolts.

c. Insulating gasket and radient aluminum heat shield.

d. Venting carburetor fuel bowls to charcoal canister.

100
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ENGINE MODIFICATIONS

UNIT 6

TERMINAL OBJECTIVE

After the completion of this unit the student will be able to explain

the purpose of engine modifications and explain each engihe modification

and its purpose.

This will be evidenced by scoring 85% minimum on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of engine modifications.

2. Write the purpose of intake manifold modifications.

Explain how intake manifold modifications reduce

emissions.

3. Write the purpose of higher engine operating temperatures.

Explain how higher colant temperatures reduce

emissions.

4. Write the purpose of modified Lombustion chambers.

Explain how modified combustion chambers reduce

emissions.

5. Write the purpose of lower compression ratios.

Explain how lower compression ratios reduce emissions.

6. Write the purpose of modified valve timing.

Explain how modified valve timing reduces

emissions.

101
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ENCINE MODIFICATIONS

UNIT 6

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information sheets

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheets

F. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

6-TM-1 Intake Manifold Modifications

6-TM-2 - Combustion Chamber Modifications

D. Test

E. Answers to test

102
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II. References

1. Chrysler Corporation, 1973 Emission Controls, Chrysler Corp.,

P. 0. Box 2119, Detroit, Mich. 48231, Attention C. G. Palus.

2. Gargano Promotions. Vehicle Emission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).

3. Glenn, H. T. Glenn's Emiss;on Control Systems, Henry Regnery Co.,

Chicago, Ill., (1972).

4. Heinen, C. M. We've Done the Job - What's Next? SAE Vehicle

Emissions, Part III, Vol. 14 P.T.

5. Henein, N. A. and Patterson, D. J. Emissions From Combustion

Engines and Their Control, Ann Arbor Science Publications, Inc.,

Ann Arbor, Mich., (1972).

6. Springer, G. S. and Patterson, D. J. Engine Emission Pollutant

Formation and Measurement, Plenum Press, 227 W. 17th Street,

New York, N. Y.,(1973).
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ENGINE MODIFICATIONS

UNIT 6

INFORMATION SHEET

I. PURPOSE OF ENGINE MODIFICATIONS - To redesign various engine components

and change certain operating conditions to achieve more complete

combustion and reduce engine emissions.

II. PURPOSE OF INTAKE MANIFOLD MODIFICATIONS - TM-1 - To reduce cylinder

to cylinder and cycle to cycle variations in air-fuel mixcures which

results in more complete combustion and lower HC and '0 emissions.

A. Intake manifolds have been redesigned with more exact passage

sizes, a smoother finish on passages and better matching of

manifold to cylinder head parts.

B. Other modifications include redesigned crossover pas3ages for

exhaust gases so better vaporization of the fuel mixture can occur

during warm-up, and a sinale plane manifold that reduces the size

of manifold pulsations and allows a more constant distribution of

fuel to each cylinder.

C. These modifications result in a more even distribution of the air-

fuel mixture to each cylinder.

III. PURPOSE OF HIGHER ENGINE OPERATING TEMPERATURES - Higher coolant

temperatures result in higher combustion chamber wall temperatures

and more complete combustion.

Thermostats that control coolant temperatures between 81°C(180°F)

and 92°C(200°F) prov:de for faster engine warm up and reduced

hydrocarbon emissions.

NOTE: On later models 197i-74 82°C(185°F) thermostats are being

used to lower combustion chamber temperatures for the

reduction of NOx emissions.

104
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IV. PURPOSE OF MODIFIED COMBUSTION CHAMBERS TM-2 To reduce cold

surface areas and increase quench areas to lower the amount of fuel

that is unburned in these areas.

A. More closely made head gaskets that better follow combustion chamber

shape have reduced the small space between the cylinder head and

block where quenching could occur and result in unburned hydro-

carbons.

B. Larger exhaust valves have been used to reduce the amount of

exhaust backflow that could dilute the air-fuel mixture.

V. PURPOSE OF LOWER COMPRESSION RATIOS - Compression ratios were primarily

lowered to allow the use of lead-free, low-octane gasoline.

A. The required changes in combustion chamber design to lower the

compression ratio also resulted in lower emissions.

B. The lower compression ratio and retarded ignition timing results

in higher exhaust manifold temperatures that burn the unburned

hydrocarbons from combustion.

VI. PURPOSE OF MODIFIED VALVE TIMING To reduce peak combustion chamber

temperatures and lower emissions.

A. Camshafts with extended overlap tend to cause some dilution of the

air-fuel mixture with exhaust gases.

B. This dilution of the fuel mixture results in lower combustion

temperatures and reduces NOx emissions.

NOTE: Earlier designs reduced valve overlap to lower HC

emissions.
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INTAKE MANIFOLD MODIFICATIONS
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COMBUSTION CHAMBER MODIFICATIONS
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ENGINE MODIFICATIONS

UNIT 6

TEST

t is the purpose of engine modifications?

2. What is the purpose of the intake manifold modifications?

Explain how intake manifold modifications reduce emissions.

3. What is the purpose of higher engine operating temperatures?

Explain how higher coolant temperatures reduce emissions.

4. What is the purpose of modified combustion chambers?

Explain how modified combustion Chambers reduce emissions.

108
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5. What is the purpose of lower compression ratios?

Explain how lower compressici ratios reduce emissions.

6. What is the purpose of modified valve timing?

Explain how modified valve timing reduces emissions.

1 0 9
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ENGINE MODIFICATIONS

UNIT 6

ANSWERS TO TEST

1. What is the purpose of engine modifications?

To redesign various engine components and parameters to achieve more

complete combustion and reduce engine emissions.

2. What is the purpose of the intake manifold modifications?

To reduce cylinder to cylinder and cycle to cycle variatio,s in air-fuel

mixture% which results in more complete combustion and lower hydro-

carbon and carbon monoxide emissions.

Explain how intake manifold modifications reoce emissions.

I. Intake manifolds have been redesigned with more exact passage

sizes, d smoother finish on passages dnd better matching of

manifold to cylinder head parts.

?. Other modification% include redesigned cro%sover paytage% for

exhaurd (0%e% %o better vdporlzdtion of the fuel mixture can

occur during warm-up, and d single plane manifold that reduce%

the %i/e of manifold pul%ation% dnd 1 ow i more coredant

di%fributton of fu l to each cylinder.

Itie%e modification% re%ult. in d more even di%tribution of the

air-fuel mixture to ach cylinder.

J. What i% the purpo%e of higher engine operating temperatere%?

Higher coolant temperature% re%ult, in higher (.ombustion chamber wall

temperature% nd more complete combu%tion.

Ixpialn how higher coolant temperature% reduce eml%%ion%.

I. fhermo%tat% that control coolant terperature% between 8I"C(Iii01)

and 9?"C( ;'001) provide for faciter engine warm up and reduced

hydrocarbon mui%:ion%.

1 10
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4. What is the purpose of modified combustion chambers?

To reduce cold surface areas and increase quench heights to limit the

amount of fuel that is unburned in these areas.

Explain how modified combustion chambers reduce emissions.

1. More closely made head gaskets that better follow combustion

chamber shape have reduced the small space between the cylinder

head and block where quenching could occur and result in un-

burned hydrocarbons.

2. Larger exhaust valves have been used to reduce the amount of

exhaust backflow that could dilute the air-fuel mixture.

. What is the purpose of lower compression ratios?

Compression ratios were primarily lowered to allow the use of lead-

free, low-octane gasoline.

Explain how lower compression ratios reduce emissions.

1. the required changes in combustion chamber design to lower the

compression ratio also resulted in lower emissions.

2. The lower compression ratio results in higher exhaust manifold

temperature,: that further burn the unburned hydrocarbons from

combustion.

6. What is the purpose of modified valve timing?

lo reduce peak combustion chamber temperatures and lower emissions.

Explain how modified valve timing reduces emissions.

1. Camshafts with extended overlap tend to cause some dilution of

the dir-fuel mixture with exhaust gases.

?. lhi% dilution of the fuel mixture results in lower combuThon

temperature', and reduces NOx emi';sions.
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CARBURETOR MODIFICATIONS

UNIT 7

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explair the

purpose of carburetor modifications. He will be able to list the modifi-

cations made to carburetors and the purposes of these modifications.

This will be evidenced by scoring 85% minimum on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of carburetor modifications.

2. Write the purpose of the choke system modifications.

3. List the choke system modificatilnr.

4. ,:rite the purpose of idle system modifications.

5. List the idle system modifications.

6. Write the purpose of the triple venturi in carburet.Q-s.

112
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CPRBURETOR MODIFICATIONS

UNIT 7

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objecHve sheet

3. Frovide students with ipf-q-matiin and job sheets

C. Make transparencies

D. Discuss terminal and specl"c objectives

E. Discuss information sheets

F. Demcnstrate and discuss procedures outlined on job sheets

G. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Demonstrate ability to accomplish the procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

7-TM-1 - Electric Choke System

7-TM-2 - Stainless Steel Thermostatic Coil Well

7-TM-3 - Staged Choke Pulldown

7-TM-4 - Off Idle Air Bleed Adjusting Screw

7-TM-5 - Fixed Orifice Restriction Idle Limiters

113
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7-TM-6 - Stoplock Screws

7-TM-7 - External Idle Control Limiters

7-TM-8 - Idle Speed Control (Solenoid)

7-TM-9 - Carburetor Dash Pot

7-TM-10 - Triple Venturi

D. Test

E. Answers to test

II. References

1. 1973 Chevrolet Service Manual (contact local dealer).

2. Chrysler Corporation, 1973 Emission Controls, Chrysler Corp.,

P. 0. Box 2119, Detroit, Mich. 48231, Attention C. G. Palus.

3. Gargano Promotions. Vehicle Emission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).

4. Glenn, Harold T. Glenn's Emission Control Systems, Chicago,

Ill., Henry Regnery Co., (1972).
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CARBURETOR MODIFICATIONS

UNIT 7

INFORMATION SHEET

I. PURPOSE OF CARBURETOR MODIFICATIONS - To reduce hydrocarbons and carbon

monoxide emissions to atmosphere especially during periods of engine

warm up, idle and deceleration. This is accomplished by :aodifications

that keep the air-fuel mixture from being excessively rich when it

reaches the combustion chamber.

II. PURPOSE OF AUTOMATIC CHOKE MODIFICATIONS - To allow faster opening of

automatic chokes during warm up, to reduce rich warm up air-fuel

mixtures and reduce the emission of hydrocarbons and carbon monoxide

during this period.

III. TYPES OF AUTOMATIC CHOKE MODIFICATIONS.

A. Electric Assist Chokes - TM-1 - Supplies additional heat to the

thermostatic choke coil to reduce the amount of time the chokn

operates and reduce the amount of engine heat required to open the

chike.

,tainless Steel Thermostatic Coil Wells - TM-2 - Allows faster

heui, transfer to the thermostatic choke coil thus providing a

shorter time fur choke operation.

C. Two-ctage Choke Pulldown - TM-3 - Uses a temperature sensing bi-

metallic "snap" valve to control intake manifold vacuum and a

timing device which consists of a linkage diaphragm and a vacuum

diaphragm with a silicone liquid between them whose flow is con-

trolled by an orifice. Above 16"C(60"F) the bimetallic valve

opens allowing manifold vacuum to cause a low pressure area.

Atmospheric pressure forces the linkage diaphragm to overcome

spring tension and force fluid from the forward chamber through

the orifice to the rear chamber. This opens the choke 15-20 seconds

after the engine is started. 15
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IV. PURPOSE OF IDLE SYSTEM MODIFICATIONS To prevent idle mixtures that

are excessively rich and thereby reduce the emission of HC and CO at

idle conditions.

V. TYPES OF IDLE SYSTEM MODIFICATIONS.

A. Off-Idle Air Bleed Adjusting Screw TM-4 Allows establishing

narrower off-idle limits which reduces the richer mixture normally

required. These are set at the factory with flow meters and then

sealed.

B. Internal Idle Control Limiters -

1. Internal Needle Limiters - TM-5 Located in the internal idle

circuit passage and prevent an overrich mixture even if the

external idle adjusting screw is turned out all the way. The

internal limiter needles are preset at the factory and sealed.

7. Stop Lock Screw TM-6 Fits in the necked-down portion of the

idle mixture adjusting screw and restricts the travel of the

idle mixture adjusting screw thereby preventing excessively

rich mixtures.

3. Fixed Orifice Restriction - TM-5 - Located in the internal

idle circuit pd5sage dnd prevent an overly rich idle nlxt.ur

C. External Idle Control Limiters - TM-7 - These are plastic GilK, with

tabs on them. The idle is preset at the factory and the caps are

installed. The tabs contact the body of the carburetor and limit

ddjusting range to 3/4 of a turn.

1 16



www.manaraa.com

D. Idle Speed Control (Solenoid) - TM-8 - Accomplished by a solenoid

that allows higher idle speeds so air-fuel mixtures can be set

closer to approximately 15:1 to improve combustion at idle. The

solenoid holds the throttle blades at this higher idle speed

during deceleration which allows more air to enter and improves

combustion during decel ation. When the ignition switch is turned

off, the solenoid is deenergized and allows the throttle blades

to shut completelY to prevent "dieseling".

E. Carburetor Dash Pot TM-9 - A device that can be controlled by a

hydraulic system, an internal spring and atmospheric pressure or

manifold vacuum. This device holds the throttle blades open for

a longer period of time during deceleration. This in turn allows

more air to enter the manifold and provides a more combustible

mixture during deceleration. This reduces emissions duriig

deceleration.

VI. TRIPLE VENTURI TM-10 - These allow three velocity increases in the

carburetor. These increases in air speed provide better mixing of the

air-fuel mixture thereby a more even air-fuel mixture reaches each

cylinder.
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CARBURETOR MODIFICATIONS

UNIT 7

TEST

1. What is the purpose of carburetor modifications?

2. What is the purpose of choke system modifications?

3. List the choke system modifications.

a.

b.

c.

4. What is the purpose of idle system modifications?

5. List the idle system modifications.

a.
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b. (1)

(2)

(3)

C.

d.

e.

6. What is the purpose of triple venturi in carburetors?
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CARBURETOR MODIFICATIONS

UNIT 7

ANSWERS TO TEST

1. Purpose of carburetor modifications - To reduce HC and CO emissions

during periods of engine warm up, idle and deceleration.

2. Purpose of choke system modification - To allow, faster opening of

automatic chokes during warm up and reduce rich air-fuel mixtures

during this period thereby reducing HC and CO emissions.

3. List the choke system modifications.

a. Electric assist choke.

b. Stainless steel thermostatic choke wells.

c. Two-stage choke pulldown,

4. Purpose of idle system modifications - To prevent idle mixtures that

are excessively rich and reduce emissions of HC and CO.

5. List the idle system modifications.

a. Off-idle air bleed adjusting screw.

b. Internal idle control limiters.

(1) Internal

(2) Stop lock screws

(3) Fixed orifice restriction

c. External idle control limiters.

d. Idle speed control solenoid.

e. Carburetor dash pot.

6. Purpose of triple venturi To increase air and fuel velocity three

times. This allows better mixing of the fuel with the air and results

in a more'evenly mixed fuel mixture.
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IGNITION TIMING SYSTEMS

UNIT 8

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explain

the purpose of the ignition timing system. He will be able to explain

the purpose and operation of each of the ignition timing systems. The

student will be able to visually inspect, test and service these systems.

This will be evidenced through demonstration and scoring 85% minimum

on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of ignition timing systems.

2. Write the purpose of the ported vacuum advance system.

3. Discuss in writing the operation of the ported vacuum advance system.

4. Write the purpose of the deceleration valve.

5. Discuss in writing the operation of the deceleration valve.

6. Write the purpose of the dual diaphragm vacuum advance unit.

7. Discuss in writing the operation of the dual diaphragm vacuum

advance unit.

8. Write the purpose of the temperature sensing distributor control

valve.

9. Explain the operation of the temperature sensing distributor

control valve.

10. Demonstrate the ability to:

a. Test deceleration control valve operation.

b. Test dual diaphra,din vacuum advance unit.

c. Test temperature sensing distributor control valve.
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IGNITION TIMING SYSTEMS

UNIT 8

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheets

B. Provide students with information and job sheets

C. Make transparencies

D. Discuss tenminal and specific objectives

E. Discuss information sheets

F. Demons-,rate and discuss procedure outlined on job sheets

G. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Demonstrate ability to accomplish procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheets

C. Transparency masters

8-TM-1 - Ported Vacuum Advance

8-TM-2 - DeceleraYon Valve Operation

8-TM-3 - Dual Diaphragm Vacuum Advance Unit Sand Operation

8-TM-LI Temperature Sensing Distributor Control Valve

8-TM-5 - Temperature Sensing Distributor Control Valve Operation
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D. Job Sheets

1. Testing deceleration control valve operation

2. Testing du- diaphragm vacuum advance units

3. Testing thu temperature sensing distributor control valve

E. Test

F. Answers to test

II. References

I. Ethyl Technical Notes. Controlling Exhaust Emissions, 1777 S.

Bellaire, Denver, Colorado.

2. Gargano Promotions. Vehicle Emission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).

3. Glenn, Harold T. Glenn's Emission Control Systems, Chicago, Ill.,

Henry Regnery Co., (1972).

4. Henein, N. A. and Patterson, D. J. Emissions From Combustion

Engines and Their Control, Ann Arbor Science Publications, Inc.,

Ann Arbor, Mich., (1972).

5. Springer, G. S. and Patterson, D. J. Engine Emission Pollutant

Formation and Measurement, Plenum Press, 227 W. 17th Street,

New York, N. Y. (1973).
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IGNITION TIMING SYSTFIAS

UNIT 8

INFORMATION SHEET

I. PURPOSE OF IGNITION TIMING SYSTEMS - To extend tilling control and

improve combustion by:

A. Retarding the spark at idle where suffidr-nl time is available for

combustion to occur due to low engine speeds. This also increases

exhaust gas temperatures which promotes additional burning of

hydrocarbons in the exhaust manifold. Retarded sw--rk at idle

also requires a larger throttle opening to obtain the desired idle

speed. This results in more air entering during idle, which

reduces fuel mixture dilution with exhaust gases and gives better

mixing of the air-fuel charge to improve combustion.

B. Advancing timing during deceleration to allow sufficient time for

the completion of the combustion process when engine speed is high.

II. PORTED VACUUM ADVANCE SYSTEM - TM-1 - The ported vacuum advance system

provides a retarded spark at idle that allows higher Exhaust gas

temperatures for additional burning of hydrocarbons in the exhaust

manifold.

A. The vacuum port for the vacuum advance unit is located above the

throttle valve.

B. During idle or deceleration when the throttle valve is closed no

vatuum signal is felt at the vacuum advance unit.

C. Under closed throttle conditions the initial spark timing and the

centrifugal advance control the spark timing.
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III. DECELERATION VALVE - TM-2 - The deceleration valve advances timing

during deceleration to allow a longer time for combustion to occur.

A. During deceleration when manifold vacuum exceeds 20" Hg, the

deceleration valve closes off the ported carburetor vacuum supply

to the vacuum advance diaphragm on the distributor.

B. The intake manifold vacuum is then ported to the vacuum advance

unit to fully advance ignition timing for a few seconds.

C. After the vehicle has slowed down and manifold vacuum approaches

idle conditions, the deceleration valve switches from intake

manifold vacuum to ported carburetor vacuum.

IV. DUAL DIAPHRAGM VACUUM ADVANCE UNIT - TM-3 The dual diaphragm

vacuum advance unit provides normal spark advance during normal

driving d a retarded spark during idle or deceleration conditions.

A. The dual diaphragm vacuum advance unit consists of a primary or

advance diaphragm and a secondary or retard diaphragm.

B. The advance diaphragm is connected to the normal vacuum port

located above the carburetor throttle valve.

C. The retarded side or diaphragm is acted upon by manifold vacuum.

D. The primary or advance side of the unit operates in the same

manner as a normal vacuum advance unit, as the throttle valves

are opened carburetor vacuum is sensed at the advance diaphragm

and the timing is advanced.

E. When the throttle valve is closed, during idle or deceleration, the

normal vacuum port is closed off and the retard side of the unit re-

ceives a manifold vacuum signal that retards the timing.

NOTE: The dual diaphragm vacuum advance may be used with a decelera-

tion valve to provide maximum spark retard at idle and maximum

vacuum advance during deceleration.
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V. TEMPERATURE SENSING DISTRIBUTOR CONTROL VALVE - TM-4,TM-5 - The

temperature sensing distributor control valve or thermostatic vacuum

switch (TVS) controls the source of vacuum to the dual diaphragm

vacuum advance unit to advance ignition timing thus preventing over-

heating when the engine is allowed to idle tor a long period of time.

A. As engine coolant temperature exceeds approximately 103°C(220°F),

the temperature sensing portion of the thermostatic vacuum switch

causes the check ball to move up.

B. When the check ball is in the "up" position, it blocks off the

ported vacuum supply and at the same time allows full manifold

vacuum to be directed to the advance side of the dual diaphragm

vacuum advance unit.

C. This increase in the spark advance causes the engine to speed up.

D. The increased engine speed results in increased coolant flow and

fan speed which lowers the coolant temperature.

E. When coolant temperatures are reduced to a safe temperature, the

temperature sensing portion of the thermostatic vacuum switch moves

down and spring pressure and manifold vacuum seat the check ball.

This shuts off the full manifold vacuum to the advance diaphragm

and reopens the ported vacuum source to the advance diaphragm.
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IGNITION TIMING SYSTEMS

UNIT 8

JOB SHEET #1 - TESTING THE DECELERATION VALVE

I. Tools required

A. Tachrmeter

B. Vacuum gauge

C. Timing light

II. Procedure

A. Inspect all hose connections for looseness.

B. Check for hardened or cracked vacuum hoses.

C. Hook up tachometer.

D. Connect vacuum gauge to distributor vacuum advance line.

E. With transmission in neutral and parking hcake set, start engine

and allow it to come to normal operating temperature.

NOTE: If carburetor dashpot is present, insure the dashpot rod

is not in contact with the throttle lever.

F. Check distributor vacuum reading, it should be below 6" Hg at idle.

G. Set initial timing and adjust carburetor for specified idle speed

and air-fuel ratio.

H. Increase engine speed to 2000 rpm and maintain for at least 5

seconds.

I. Release throttle and observe vacuum gauge. The reading should

increase to above 16" Hg and remain there for a minimum of 1 second

and should not take more than 3 seconds to fall below 6" Hg.

J. If the deceleration valve is not within the above limits, remove

the cap on the deceleration valve.
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K. Turning the adjusting screw counter-clockwise will increase the

time the distributor vacuum will remain above 6" Ng after releasing

the throttle.

NOTE: Complete one turn of the adjusting screw will change the

vacuum setting by 1/2" Ng.

L. If the valve Cannot be adjusted, replace it.

NOTE: These are BASIC PROCEDURES. Check the manufacturers

service shop manual or technical manual for exact proce-

dures and specifications for each make and model.

143



www.manaraa.com

185

JOB SHEET #2 - TESTING THE DUAL DIAPHRAGM VACUUM ADVANCE UNIT

I. Tools required

Tachometer

II. Procedure

A. Inspect all hose connections for looseness.

B. Check for hardened or cracked vacuum hoses.

C. With transmission in neutrel and parking brake set, start engine

and allow it to come to normal operating temperature.

D. Disconnect the vacuum hoses to the advance and retard connections

on the unit.

NOTE: The connection closest to the distributor is the retard

diaphragm section and is connected to intake manifold

vacuum. The outer connection is the advance diaphragm

section and is connected to ported vacuum Sburce.

E. Set engine up at fast idle speed and note tachometer reading.

F. Connect the ported vacuum hose to the outer connection. The engine

rpm should increase.

G. Reset engine idle speed to specified hot idle rpm.

H. Connect manifold vacuum hose to retard diaphragm connection.

Engine speed should decrease.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures and

specifications for each make and model.
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JOB SHEET #3 - TEST TEMPERATURE SENSING DISTRIBUTOR CONTROL VALVE

I. Tools required

Tachometer

II. Procedure

A. Inspect all hn ']onnections for looseness.

B. Check for r cracked vacuum hoses.

C. Connect taL,

D. With transmission in neutral and parking brake set, start engine

and allow it to come to normal operating temperature.

E. Inscre choke is in the vcr:ical position and the engine is not

overheated.

F. Note the engine rpm.

G. Disconnect vacuum hose from the intake manifold source at the

temperature sensing valve and clamp it shut.

H. If the engine rpm does not change the valve is good to this point.

If idle speed drops 100 rpm or more, replace the valve.

I. Reconnect the vacuum hose to the temperature sensing valve.

J. Check that the correct radiator cap is installed and the cooling

system antifreeze is up to specifications.

K. Cover the radiator to reduce air flow enough to cause a high

temperature condition.

L. By the time the red temperature warning light comes on, the engine

speed should have increased by at least 100 rpm. If the speed

increase occurs the temperature sensing valve is operating koperly.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures and

specifications for each make and model.
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IGNITION TIMING SYSTEMS

UNIT 8

TEST

I. What is the purpose of ignition timing *systems?

2. What is the purpose of the ported vacuum advance system?

3. Discuss the operation of the ported vacuum advance system.

4. What is the purpose of the deceleration valve?

5. Discuss the operation of the deceleration valve.
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6. What is the purpose of the dual diaphragm vacuum advance unit?

7. Discuss the operation of the dual diaphragm vacuum advance unit.

8. What is the purpose of the temperature sensin_ istributor control valve?

9. Discuss the operation of the temperature sensing distributor control valve.

10. The student should demonstrate the ability to perform the following

jobs to the satisfaction of the instructor:

a. Test deceleration control valve operation.

b. Test dual diaphragm vacuum advance unit.

c. Test temperature sensing distributor control valve.
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IGNITION TIMING S4STEMS

UNIT 8

ANSWERS TO TEST

1. What is the purpose of ignition timing systems? To extend timing

control and improve combustion by:

a. Retarding spark at idle where sufficient time is available for

combustion to occur due to low piston speeds.

(Main Points)

1. Increases exhaust gas temperatures in exhaust manirold and

further burns hydrocarbons.

2. Requires larger throttle opening to obtain specified 4-le rpm.

This reduces air-fuel mixture dilution with exhaust gas and

results in improved combustion.

b. Advancing timing during deceleration to allow more time for the

completion of the combustion process when piston speeds are high.

Z.. What is the purpose of the ported vacuum advance system?

Provides a retarded spark at idle which leads to further burning of

hydrocarbons in the exhaust manifold because of higher gas temperatures.

3. Discuss the operation of the ported vacuum advance system.

(Main Points)

a. Vacuum port located above throttle valve.

b. During idle or deceleration no vacuum advance.

c. Initial spark timing and centrifugal advance controls spark

under closed throttle conditions.

4. What is the purpose of the deceleration valve?

To advance timing during deceleration and allow more time for

combustion to occur.
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5. Discuss the operation of the deceleration valve.

a. When manifold vacuum exceeds 20" Hg during deceleration, the

deceleration valve shuts off the ported vacuum supply to the vacuum

advance unit.

b. Intake manifold vacuum is then ported to the vacuum advance unit

to fully advance timing for a few seconds.

c. When idle conditions are approached, the deceleration valve

switches from manifold vacuum to ported carburetor vacuum.

d. Basic timing controls ignition during idle.

6. What is the purpose of the dual diaphragm vacuum advance unit?

Provide normal spark advance during normal driving and retarded spark

durina idle or deceleration.

7. Discuss the operation of the dual diaphragm vacuum advance unit.

a. Advance diaphragm is connected to a ported vacuum supply, the

retard diaphragm is connected to a source of manifold vacuum.

b. As the throttle valves ar, ,pened the ported vacuum supply acts

on ti-e advance diaphragm and normal vacuum advance takes place.

c. When the throttle valve is closed, there is no ported vacuum

supply to the advance diaphragm but full intake manifold vacuum

dpplied to the retard diaphragm and spark timing is retarded.

1hat is the purpose of the temperature sensing distributor control valve?

Controls the source of vacuum to the dual diaphragm vacuum advance

unit to prevent engine overheating when the engine is left idling for

lonri periods of
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9. Discuss the operation of the temperature sensing distributor control

valve.

a. When engine coolant temperature exceeds approximately l03°C(200°F),

the check ball is moved upward blocking off the ported vacuum

supply to the advance diaphragm.

b. At the same time full manifold vacuum is directed to the advance

diaphragm.

c. The increase in spark advance results in increased engine speed,

coolant flow and fan speed and lowers engine coolant temperature.

d. When temperature is lowered to a safe valve, the check ball is

moved down, blocking off intake manifold vacuum.and redirecting

ported carburetor vacuum to the advance diaphragm.
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TRANSMISSION CONTROLLED SPARK SYSTEM

UNIT 9

TERMINAL OBJECTIVE

After completion of this unit the student will he able to explain the

purpose of the transmission controlled spark (TCS) system and explain the

purpose of transmission controlled spark system components. The student

will be able to perform a functional TCS system check.

This will be evidenced through demonstration and scoring 85'; minimum

on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of the transmission controlled spark system.

2. Write the purpose of each of the components in the transmissiln

controlled spark system.

3. Identify each of the components in the TCS system.

4. Discuss in writing the operation of the TCS system.

5. Demonstrate the ability to:

Perform a functional TCS system check.
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TRANSMISSION CONTROLLED SPARK SYSTEM

UNIT 9

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information and job sheet

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheet

F. Demonstrate and discuss procedures outlined on job sheets

NOTE: Theee are many variations in TCS systems, it is suggested

the instructor make up more specific job sheets depending

on the makes and models of vehicles available to them.

G. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Demonstrate ability to accomplish procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

9-TM-1 - TCS System Schematic - Engine Off

9-TM-2 - TCS System - Cold Override and Time Relay Energized
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9-TM-3 - TCS System - Low Gear Operation

9-TM-4 - TC3 System - High Gear Operation

9-TM-5 - Vacuum Advance Diagram TCS System

D. Test

E. Answers to test

II References'

1. 1973 Chevrolet Service Manual (contact local dealer).

2. Echlin Manufacturing Co. Echlin Service Bulletin, March 1969-70;

Feb. 1971.

3. Gargano Promotions. Vehicle Emission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).

4. Glenn, Harold T. Glenn's Emission Control Systems, Chicago,

Ill., Henry Regnery Co., (1972).
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TRANSMISSION CONTROLLED SPARK SYSTEM

UNIT 9

INFORMATION SHEET

I. PURnA OF THE TRANSMISSION CONTROLLED SPARK SYSTEM - To extend the

icvantages of retarded timing and i-educe emissions by the elimination

of cistv-!butor vacuum advance in ail years except high gear.

II. COMPONENTS OF THE TRANSMISSION CONTROLLED SPARK SYSTEM TM-1

A. T2r,Ipeeature Switch - Senses cooling system temp.erature and allows
\

vacuum advance when cooling system temperature is below 33°C(93°F).

Abnve 33°C(93°F) the switch contacts are open and will not allow

vacuum advance.

NOTE: There are several different temperature switches. Refer

to proper service or shop manual for vehicle application and

specifications.

B. Time Relay Allows the vacuum advance solenoid to energize for

approximately 20 seconds after the ignition switch is turned on

allowing vacuum to the distributor vacuum advance unit.

C. Transmission Switch Remains open in all forward gears except

high gear. When in high gear the switch is closed and distributor

WWAJUM advance is allowed. The switch is mechanically controlled

rin standard transmissions and hydraulically controlled on automatic

transmissions.

D. Idle Stop Solenoid Prevents "dieseling" by allowing the throttle

to close completely when the ignition switch is turned off

and provides a predetermined throttle opening when energized.
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E. Vacuum Advance Solenoid Valve A two position valve that when

energized allows the vacuum supply to reach the vacuum advance

unit. When deenergized the vacuum supply is shut off and the

distributor vacuum advance unit is vented to the clean air vent.

This prevents the vacuum advance unit from being locked in an

advanced position.

III. OPERATION OF THE TCS SYSTEM TM-1

A. With the engine off and cold, the idle stop solenoid is deenergized

and the solenoid plunger is retracted, the temperature switch is

in the closed position, the time relay is -in the closed position,

the transmission switch is in the open position and the vacuum

advance solenoid is deenergized.

B. When the ignition switch is turied on there are two circuits for

energizing the vacuum advance solenoid and providing vacuum

advance TM-2.

1. Through the time relay which will remain closed for 20 seconds

after the ignition switch is turned on.

2. Through the temperature switch which will remain clo.) . as long

as coolant temperature is below 33°C(93°F).

C. When approximatdly 20 seconds have elapsed the time relay will

open, breering the time relay circuit and deenergizing the vacuum

advance solenoid.

D. When engine coolant temperature reaches 33°C(93°F) the tew2rature

switch contacts will open breaking the cold override circuit and

deenergizing the vacuum advance solenoid.
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E. While t' vehicle is moving forward in the lower gears the trans-

mission switch contacts are open and there are no complete circuits

for energizing the vacuum advance solenoid. This prevents vacuum

from reaaing the vacuum advance unit and timing remains retarded -

TM-3.

F. When the transmission is shifted into high gear, the transmission

switch contacts close, completing the circuit and energizing the

vacuum advance solenoid. This allows vacuum to the vacuum advance

unit and allows normal vacuum advance - TM-4.
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TCS SYSTEM- LOW GEAR OPERATION
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TCS SYSTEM HIGH CEAR OPERATION

BATTERY

r4 12V 1
+

HOT

0
ENGINE

OVERHEAT

LIGHT

IGNITION SWITCH

IDLE STOP

SOLENOID THROTTLE

LEVER

1;11pBUTOR VACUUM

ri ) 1 UNIT

--Th ADVANCE

MANIFOLD-Lj
41.1110181VACUUM

VACUUM ADVANCL,41

SOLENOID ---/
COLD

TEMP SWITCH

SIM
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YES 4.

L
TEMIS COOLANT

PERATURE
ABOVE 971

YES

ArEApS. IM

NO

NO

YES

VACUUM
ADVA NC E
:ALLOWED

170

211

TM 5



www.manaraa.com

213

TRANSMISSION CONTROLLED SPARK SYSTEM

UNIT 9

JOB SHEET #1 - FUNCTIONAL TEST OF TCS SYSTEM

I. Tools required

A. Timing light

B. Tachometer

C. Wheel blocks

II. Procedure - (Turbohydromatic Transmissions)

A. Block one wheel both for the forward position and reverse position

(turbohydromatic transmission).

B. Connect timing light and tachometer.

C. With transmission in neutral and parking brake set start engine

and allow it to come to normal operating temperature.

O. Move transmission selector into drive.

E. Increase engine rpm to approximately 1000 rpm.

F. Check timing - there should be no vacuum advance.

G. Shift transmission into reverse.

Chec:k timing - the-e should be full vacuum advance.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures and

specifications for each make and model.
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TRANSMISSION CONTROLLED SPARK SYSTEM

UNIT 9

TEST

1. What is the purpose of the transmission controlled spark (TCS) system?

2. Write the purpose of each of the components in the TCS system.

a.

b.

C.

d.

e.

172
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3. Identify each of the components in the TCS system.

a.

b.

C.

d.

e.

173
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4. Discuss in writing TCS system operation.

5. Th9 student should demonstrate the ability to perform the following

job to the satisfaction of the instructor:

Perform a functional TCS system check.

174



www.manaraa.com

219

TRANSMISSION CONTROLLED SPARK SYSTEM

UNIT 9

ANSWERS TO TEST

1. What is the purpose of the transmission controlled spark (TCS) system?

To extend the advantages of retarded timing and reduce emissions by the

elimination of vacuum advance in all gears except high gear.

2. Write the purpose of each of the components in the TCS system.

a. Temperature Switch - To sense cooling system temperature and all

vacuum advance when temperature is below 33°C(93°F).

b. Time Relay - Allow vacuum advance solenoid to be energized for

approximately 20 seconds after ignition switch is turned on.

c. Transmission Switch - Remain open and prevent vacuum advance in all

gears except high gear.

d. Idle Stop Solenoid - Prevent dieseling by allowing the throttle

valves to close completely when deenergized and when energized

provide a predetermined throttle operning.

e. Vacuum Advance Solenoid Valve - A two-position valve that when

energized allows vacuum to reach the vacuum advance unit. When

deeneryized, the vacuum supply is shut off and the distributor

vacuum advance unit is vented to atmosphere.

3. Identify each of the components in the TCS system.

a. Vacuum advance solenoid valve

b. Transmission switch

c. Temperature switch

d. Time relay

e. Idle stop solenoid
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4. Discuss in writing TCS system operation.

a. When a cold engine is started, two circuits are completed for

energizing the vacuum advance solenoid valve:

1. The temperature switch completes one circuit.

2. The time relay completes the other for 20 seconds after the

ignition is turned on.

b. After 20 seconds the time relay circuit deenergizes and when coolant

temperature reaches 33°C(93°F) the contacts open deenergizing that

circuit. The vacuum advance solenoid is then deenergized and no

vacuum is supplied to the vacuum advance'unit.

c. When the vehicle moves forward in the lower gears the transmission

switch contacts are open and the vacuum advance solenoid is deenergized.

d. When the transmission is snifted into high gear the transmission

switch contacts close, energizing the vacuum advance solenoid.

This allows vacuum to be supplied to the vacuum advance diaphragm

and permits normal vacuum advance.

. 7 6
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ELECTRONIC SPARK CONTROL SYSTEM

UNIT 10

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explain

the purpose of the electronic spark control (ESC) system and explain the

purpose of electronic spark control system components. The student will

be able to perform a functional ESC system check.

This will be evidenced through demonstration and scoring 85% minimum

on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of the electronic spark control system.

2. Write the purpose of each component in the electronic spark control

system.

3. Identify each of the components in the ESC system.

4. Discuss in writing the operation of the BC system.

5. Demonstrate the ability to:

Perform a functional ESC system test.
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ELECTRONIC SPARK COI' 1-RC SlS EM

UNIT 10

SUGGESTED ACTIVITIES 0

I. Instructor

A. Provide students with objective sheet

B. Provide students with information and job sheets

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheet

F. Demonstrate and discuss procedures outlined on job sheats

NOTE: Only an operational test is included in this unit. Further

system checks should be conducted, but will require a shop

service manual for the specific make and model to be tested.

G. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Demonstrate ability to accomplish procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Informaticn sheets

C. Transparency masters

10-TM-1 - ESC System

D. Test

E. Answers to test
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II. References

1. Gargano Promotions. Vehicle Emission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).

2. Glenn, Harold T. Glenn's Emission Control Systems, Chicago, Ill.,

Henry Regnery Co., (1972).
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ELECTRONIC SPARK CONTROL S(STEM

UNIT 10

INFORMATION SHEET

1. PURPOSE OF ELECTRONIC SPARK CONTROL SYSTEM - To reduce hyrocarbons

and carbon monoxide and NO
x

emissions by operating with a retarded

spark when outside air temperature is above 15'C(60°F) and the vehicle

is moving below a specified road speed.

II. COMPONENTS OF THE E cicTRONIC SPARK CONTRO_ SYSTEM -

A. Solenoid Vacuum Cont-ol Valve - Located in the vacuum line between

the carburetor and he distributor vacuum advance unit. 'de valve

is normally open allowing VdCUUM to reach the jstributor vacuum

advan,:e unit and providing normal vacuum advan,e. When t.rie LSC

is activated, a control signal from the electro** amplififT

energizes the vacuum control valve solenoid and bbks "acigm to

the distributor.

B. Temperature Switch Located in a door pillar and uses a bime_Illic

element to sense ambient air temperature. When air temperatures

are above 15 C(60 F), the switch closes and energizes the electronic

plitier. At temperatures below 9 C(49 F) the temperature switch

C. 4 Located in the speedometer cable and is a small
. _

,Jenerator. As vehicle speed increases the speed sensor geberates

a 'tage signal that is proportional to vehicle speed. This

vo, a,je signal is sent to the electronic amplifier and the

st' ngth of tre signal determines when the electronic amplifier

enernizes or aeenergizes tne solenoid in the vacuum control valve.
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aleLtrohe. ;,,mpditier !s lo,:dtud under the instrument panel and is

Irom the tumo2rature switch whorl temperature above

LH.) [ vhen tht: na1 trom the speud sensor shows no \fehicle

the eH(.tronic a.,,Llitier completes the cround cirLuit

t_, solenoid in the vacuum control valve, energizing the soleni,'

vdcuum to the vasuum advance unit. During accelera-

tion dt a oreset road speed, the vacuum control solenoid will P'2

deer:gized dnd VdCWAH advance will be allowed.

There dre several different electronic amplifiers. Each

has a different speed cut in setting rL_nging from 23 mph

to 35 mph. Check the shop service manual for exdct settings.

UF TH5 ESC SYSTEY

When ambient dir temperature is below apprnximately 15'C(60'F), the

temperature switch remains open and the ESC system ic deenergized.

The W:i'AJ7, control valve solenoid is deenerg'zed and normal vacuum

a_vance s allowed r_gard'ess cf road speed.

. When a7Pient air temperdtres are abe,e 15 5(60 F), the temperature

switch elcsus and energizes the electronic amplifier.

road spee.',s .)otween 0 mph and approximatel, 35 mph, the signal

speed s,2nsur, to the electronic amplifier causes the

t:er to unerlize the vacuum control va ie solenoid and block

JTTI tO the distrbutcr vacuum advance unit which results in

ecf:rl_d spd6 ti

wr,en speed exceeds approxiately 35 mph, toe speed senscp- signal

.aaser, the electronic amplifier to deenergize the Vacuum control

'*,ruH an'i normal vacuum advance occ,ur',.

,r1nd leeeleration, ttie vac.4.am control valve .,olenoid ls energized

at uppruiP ateli :1;h and v..c.Jur H blocked to the vacuum advance

atilt on the distributor. 181



www.manaraa.com

ESC SYSTEM

CARBURETOR

TEMPERATURL

SWITCH
TO iGNITION

ARM

182

DISTRIBUTOR

VACUUM

VALVE

11.411MIMIr'

SPEED

SENSOR

183



www.manaraa.com

229

ELETRONIC SPARK CONTROL SYSTEM

UNIT 10

JOB SHEET #1 ESC OPERATIONAL TEST

I. Tools required

A. Vacuim gauge with T fitting

3. Twc safety stands

II. Procedure

A Amb.ent air temperature should be above 18°C(65°F).

B. Jack up rear wheels and install safety stands.

C. Connect vacuum gauge at distributor vacuum advance urit.

D. With the transmission in neutral, start the engine.

The vacuum gauge should read zero.

F. Shift the transmission into gear and accelerate slowly to 40mph.

G. Somewhere between approximately 21 and 31 mph (depending on

amplifier used) the vacuum gauge should read at least 6" Hg.

H. Slowly start allowing the engine to decelerate.

I. Somewhere between 31 and 15 mph the vacuum gauge reading should

drop to zero.

J. Place transmission in neutral.

K. Set engine up on fast idle (approximately 1500 rpm).

L. Cool the thermal switch to below 90°C(49°F).

M. The vacuum gauge should have some reading.

NOTE: These are BASIC PROCEDURES. Check the proper manufacturers

technical or shop manual for exact procedures for each make

Qnd model.
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ELECTRONIC SPARK CONTROL SYSTEM

UNIT 10

TEST

1. What is the purpose of the electronic spark control system?

2. Write the purpose of each of the components in the ESC system.

a.

b.

C.

d.

183
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4. Discuss in writing ESC system operation.

5. The student should demonstrate the ability to perform the following job

to the sat4sfaction of the instrnior:

Perform a fur.ctional ESC system check.
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ELECTRONIC SPARK CONTROL SYSTEM

UNIT le

ANSWERS TO TEST

1. What is the purpose of the electronic spark control system?

To reduce HC, CO and NO
x

emissions by operating with a retarded spark

when outside air temperature is below 15°C(60°F) and vehicle speed is

below a specified road speed.

2. Write the purpose of each of the components in the ESC system.

(Main Points)

a. Solenoid Vacuum Control Valve - To control carburetor vacuum to the

vacuum advance unit. This determines whether spark will be retarded

or advanced. When the valve solenoid is energized no vacuum advance

can occur.

b. Temperature Switch - Provides power to the electronic amplifier when

ambient air temperature is above 15°C(60'F). Located in door pilla-

to sense ambient air temperature.

c. Speed Sensor - A small generator that develops a voltage signal

proportional to vehicle speed. This signal is sent to the electronic

amplifier and its strength determines when the solenoid on the

vacuum control valve is energized or deenergized. The speed sensor

is located in the speedometer cable.

d. Electronic Amplifier - Energized from the temperature switch when

ambient air temperature is above 15°C(60°F). Between 0 and some

preset speed the electronic amplifier energizes the solenoid on the

vacuum control valve and blocks vacuum to the vacuum advance unit.

Above a preset speed the vacuul control valve solenoid will bt

deenergized and normal vacuum advance will be allowed.
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3. Identify components of the ESC system.

a. Speed sensor

b. Temperature switch

c. Electronic amplifier

d. Solenoid vacuum control valve

4. Discuss in writing ESC system operation.

a. When ambient temperature is below 15°C(60°F).

1. Temperature switch is open

2. Electronic amplifier is deenergized

3. Normal vacuum advance allowed

b. Above 15°C(60°F).

1. Temperature switch closed, electronic amplifier energized.

2. Between 0 and 35 mph speed sensor signal causes electronic

amplifier to energize solenoid on vacuum control valve.

3. This blocks vacuum and results in retarded spark timing.

4. When spea; exceeds approximately 35 mph, the speed sensor signal

causes tlje electronic amplifier to deenergize the solenoid on the

vacuum control valve allowing vacuum advance to occur.

5. At approximately 18 mph during deceleration the solenoid on the

vacuum control valve is energized, again block'ng off vacuum to

the vacuum advance unit.
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EXHAUST GAS RECIRCULATION SYSTEM

UNIT 11

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explain

the purpose of the exhaust gas recirculation system and explain the purpose

of exhaust gas recirculation components. The student will be able to

visually inspect, test and service the exhaust gas recirculation system.

This will be evidenced through demonstration and scoring 85% minimum

on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of the exhaust gas recirculation (EGR) system.

2. Write the purpose of each of the components in the ported vacuum

control EGR system.

3. Write the purpose of each of the components in the venturi vacuum

control system.

4. Identify the components of both EGR systems.

5. Identify the main parts of the EGR valve.

6. Discuss in writing the EGR system operation.

7. Demonstrate the ability to:

a. Test EGR control system operation.

b. Test EGR valve for proper operation.
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EXHAUST GAS RECIRCULATION SYSTEM

UNIT 11

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with infcrmation and job sheets

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheets

F. Demonstrate and discuss procedures outlined on job sheets

G. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Demonstrate ability to accomplish procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheet

C.. Transparency masters

11-TM-1 - Ported Vacuum Control EGR System

11-TM-2 - Venturi Vacuum Control EGR

11-TM-3 - Temperature Control Vacuum Valve

11-TM-4 - EGR Valve

1 9



www.manaraa.com

Job -,heet,,

1. OperatIon

J. lest LGR Valve for Proper- Operation

L. Test

.2,nswer,., to test

i-eferences

1, 173 Chevrolet Service Manual (contact local dealer).

Cnrysler Corporation. 1973 Emission Controls, Chrysler Corp.,

P. 0. Box 2119, Detroit, Mich. 48231, Attention C. G. Palus.

Gargano Promotions. Vehicle Emission Control, 1124 ',est Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotic, (1973).
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PORTED VACUUM CONTROL EGR SYSTEM
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EXHAUST GAS RECIRCULATION SYSTEM

UNIT 11

JOB SHEET #1 - TEST EGR CONTROL SYSTEM OPERATION

I. Tools required

Tachometer

II. Procedure

A. Inspect all hose connections for looseness.

B. Check for hardened or cracked vacuum hoses.

C. Hook up tachometer.

D. Start engine and allow it to come to normal operating temperature

with transmission in neutral.

E. Accelerate the engine to approximately 2000 rpm rapidly (do not

exceed 3000 rpm).

F. During E, observe EGR valve stem for visible movement.

G. If valve stem moves, the control system is functioning properly.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or tachnical manual for exact procedures for

each make and model.
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JOB SHEET #2 TEST EGk vLVE FOR PROPER OPERATION

I. Tools required

A. Vacuum gauge

B. Tee connection

II. Procedure

A. Install vacuum gauge at EGR valve.

B. With transmission in neutral, start engine and allow it to come

to operating temperature.

C. Accelerate engine quickly and observe vacuum gauge. Vacuum should

increase as engine speed increases.

D. At 3 4 inches of vacuum, the EGR valve should start to open.

E. At 5 10 inches vacuum, the valve should be wide open.

F. Disconnect vacuum gauge from EGR valve.

G. Witn engine idling, connect manifold vacuum source to the EGR valve.

H. The engine should lose rpm, idle very rough and possibly stall.

This step shows that the EGR passages are clear and not plugged.

NOTE: These ar2 BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures for

each make and model.
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4. Identify the components of the ported vacuum control EGR system.

41.

b.

(

(, g

I

2 0 6
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4. (Continued)

Identify the components in the venturi vacuum control EGR system.

0

a.

b.

C.

20
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5. Identify the main parts of the EGR valve.

a.

b.

C.

d.

e.

f .

g

2 8
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6. DISCUSS in writing the EGR system operation.

I. The student should demonstrate the ability to perform the following

loft, to the satisfaction of the instructor:

d. T(?st BR control system operation.

b. Test F.GR valve for proper operation.

`,..!();)
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EXHAUST GAS RECIRCULATION SYSTEM

UNIT 11

ANSWERS TO TEST

1. What is the purpose of the EGR system?

To supply in proper proportion inert exhaust gas to th,:-! lir-fuel

mixture in the intake manifold. Dilution of air-fuel mixture lowers

peak flame temperatures during combustion and reduces the amount of

oxides of nitrogen (NOx) in the exhaust.

2. Write the purpose of each component in the ported vacuum control

EGR system.

a. EGR Valve - Meters or shuts off exhaust gas flow to the air-fuel_ _ _ _ _

side of the intake manifold.

b. Intake Manifold - Has specially cast passages.

c. Carburetor Si.gnal Port - Located in the carburetor throttle body

where it is exposed to dn increasing manifold vacuum signal as the

throttle blade opens. This signal controls the EGR valve.

3. Write the purpose of each of the components of the venturi vacuum

control EGR system.

d. Erik Valye - Meters or shuts off exhaust gas flow to the air-fuel

de of the intake mdnifold.

b. Intake Mdnifold Contains specially cost exhaust passdges that

connect to the intake side of the manifold through the EGR valve.

Veptpir) VdCHUM ijr I rdp Provide', a low amplitude vacuum signal

from the throdt, of Llo! (Arhuretor venturi to the amplifier unit.

d. Amplifier Ilsos wodLer v(!nturi vacuum signdl to control the

l.r()71 pr. i f Id lo.uln:, f.ffd I. needed to control the I.LP vd I ve.
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b. When radiator top tank temperature exceeds approximately 16'C(60°F),

vacuum can reach the EGR valve.

c. As engine speed is increased and approximately 3 5 inches of

vacuum is felt at the carburetor signal port, the EGR valve begins

to open.

, This allows exhaust gas to mix with and dilute the incoming air-fuel

mixture.

e. The dilution lowers the peak flame temperature of combustion and

reduces NO
x

emissions.

f. As acceleration is increased, the manifold vacuum felt at carburetor

signal port increases and at between 5 - 8 inches of vacuum, the

maximum flow occurs through the EGR valve.

g. At wide open throttle the manifold vacuum drops below the minimum

vacuum to open the EGR valve and no exhaust gas recirculation takes

place.

h. At idle, the throttle blade position is below the carburetor signal

port and no exhaust gas recirculation takes place.

2 I 2
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PUSITIVL CRANKCASE VLNTILATION SYSTEMS

UNIT 12

TIRMINAL OBJLCTIVE

After (.ompletion of this unit the student will be able to explain the

purpose of the positive crankcase ventilation (PCV) system and explain

the purpose of the open and closed PCV system components. The student

will be able to visually inspect, test and service a PCV system.

This will be evidenced through demonstration and scoring 85, minimum

OH the unit test.

SPLCIFIC OULCTIVLS

After completion of this unit the student will be able to:

1. Write the purpose of the po',itivi. crankcase ventilation (PCV) system.

?. Write the purpose of ecH.h (.0mponent of the open PCV system.

J. Write the purpose of each cbponent of the closed PCV system.

4. Identify the parts of hoth PCV systems.

J. Identify the parts of the PCV valve.

b. txplain how the PCV valve is controlled and identify valve posi .ion

during variow, modes of engine operation.

/. Demonstrate the ability to:

d. Perform generdl test of PCV system.

I. lest PCV system operation with hiclumieter.
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POSITIVE CRANKCASE VENTILATION SYSTEMS

UNIT 12

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information and job sheets

C. Make transparencies

D. Discuss terminal and specific object;ves

E. Discuss information sheets

F. Demonstrate and discuss procedures outlined on job sheets

G. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Demonstrate ability to accomplish the procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

12-TM-1 - Open PCV System

12-TM-2 Closed PCV System

12-TM-3 - PCV Valve Components

12-TM-4 - PCV Valve Positions



www.manaraa.com

268

D. Job sheets

1. General Test of PCV System

2. Testing PCV Operation

E. Test

F. Answers to test

II. Peferf,nc,L.s

1. hry,,ler Corporation. 1973 Emission Controls, Chrysler Corp.,

P. 0. Box 2119, Detroit, Mich. 48231, Attention C. G. Palus.

2. Gargano Promotions. Vehicle Ec.ission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).

3. Glenn, Harold T. Glenn's Emission Control Systems, Chicago, Ill.,

Henry Regnery Co., (1972).

4. Patterson, D. J. and Henein, N. A. Emissions from Combustion

Engines and Their Control, Ann Arbor Science Publishers, Inc.,

Ann Arbor, Mich. (1973).

5. Motor's Emission Control Manual, by Joe Oldham and Lou Forier,

Motor, New York, N. Y.
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POSITIVE CRANKCASE VENTILATION SYSTEMS

UNIT 12

INFORMATION SHEET

I. PURPOSE OF THE PCV SYS': To reduce hydrocarbon emissions to the

atmosphere as well as oil dilution and sludge formation in the crank-

case. This is done by directing blowby gases in the crankcase back

to the combustion chamber to be consumed in the n-rmal combustion

process.

II. COMPONENTS OF THE OPEN PCV SYSTEM TM-1

A. Vented Oil Filler Cap Allows outside air to be drawn into the

crankcase.

B. PCV Valve Meters the flow of blowby gases in the crankcase back

to the intake manifold.

III. COMPONENTS OF THE CLOSED PCV SYSTEM TM-2

A. Non-Vented (sealed) Oil Filler Cap Prevents escape of blowby gases

back to atmosphere during heavy acceleration.

B. Sealed Dipstick Cap. - Prevents escape of blowby gases back to

atmosphere during heavy acceleration.

C. Air Intake Hose Allows fresh air to enter crankcase from the air

cleaner (can be from either the clean side or dirty side of air

cleaner) and dur't1,1 heavy acceleration forces any blowby gases that

may back up to be mixed with the air entering the carburetor.

D. PCV Valve Meters the flow of blowby gases in the crankcase back

to the intake manifold.

V. COMPONENTS OF PCV VALVE - TM-

A. Body

B. Plunger

C. Spring

'42 t 6
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PCV VALVE CONTROL AND OPERATION TM-4

A. .4ith the engine shut off or during engine backfire the PCV in

the closed position.

B. During low speed or idle conditions (high manifold vacuum) the

plunger is pulled against spring tension to the extreme forward

position.

C. In this position flow is restricted to the intake manifold but

not stopped.

D. Manifold vacuum decreases as engine speed increases which allows

the spring to force the plunger to a mid position where maximum

flow can occur.

h4 I
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POSITIVE CRANKCASE VENTILATION SYSTEMS

UNIT 12

JOB SHEET #1 GENERAL TEST OF PCV SYSTEM

I. Tools required

Hand tools as needed

II. Procedure

A. Remove PCV valve.

B. Shake PCV valve clicking noise should be heard.

C. Reinstall valve in hose leading to intake manifold. Leave other

end of PCV valve disconnected.

D. Start the engine A distinct hissing noise should be heard.

E. Place finger over the end of the PCV valve, a strong vacuum should

be felt.

F. Reinstall PCV valve.

G. Remove oil filler cap.

H. Hold a piece of fairly heav:y paper next to the opening (it should

be drawn down against the opening with noticeable force).

I. Reinstall oil filler cap.

J. Shut off engine.

The preceding results show that the PCV valve is operating and the

system hoses are clear.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures for

each make and model.

2 2 5
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JOB SHEET 2 TESTING PCV SYSTEM OPERATION WITH TACHOMETER

I. Tools required

Tachometer

II. Procedure

A. Connect tachometer to the encr:ne.

B. Start the engine.

C. Clamp off the hose between the PCV valve and the intake manifold.

D. If the system is operating correctly, a drop of 40-80 rpm will be

seen on the tachometer.

E. No change in rpm indicates a sticking PCV valve or plugged hoses.

F. A drop in engine rpm in excess of 80 rpm, indicates that the

wrong PCV valve for that engine has been installed.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures for

each make and model.



www.manaraa.com

POSITIVE CRANKCASE VENTILATION SYSTEMS

UNIT 12

TEST

1. What is the purpose of the positive crankcase ventilation (PCV)

system?

2. Write the purpose of each component of the open PCV system.

a.

b.

2 9 7
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3. Write the purpose of each component of the closed PCV system.

a.

b.

c.

d.
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4. Identify the parts of both PCV systems.

a.

b.

C.

d. 229

285
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5. Identify the parts of the PCV valve.

b.

C.

230
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6. Explain how the PCV valve is controlled and identify valve position

during various modes of engine operation.

Engine operating mode

Valve position

Engine operating mode

Valve position

2 3

287

Engine operating mode

Valve position
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7. The student should demonstrate the ability to perform the following

to the satisfaction of the instructor:

a. General test of the PCV system.

b. Testing PCV operation.

2 :3 2
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POSITIVE CRANKCASE VENTILATION SYSTEMS

UNIT 12

ANSWERS TO TEST

1. What is the purpose of the positive crankcase ventilation (PCV)

system?

Reduce hydrocarbon emissions to atmosphere as well as oil dilution

and sludge formation in the crankcase. This is done by directing

blowby gases in the crankcase back to the combustion chamber to be

consumed in the normal combust:.on process.

2. Write the purpose of each component of the open PCV system.

a. Vented Oil Filler Cap Allows outside air to be drawn into the

crankcase.

b. PCV Valve Meters flow of blowby gases back to intake manifold.

3. Write the purpose of each component of the closed PCV system.

a. Non-Vented Oil Filler Cap - Prevents escape of blowby gases :.ack

to atmosphere during hard acceleration.

b. Sealed Dipstick Cap - Same as a.

c. Air Intake Hose Allows fresh air to enter crankcase from the dirty

or clean side of air cleaner and during hard acceleration forces

any blowby gases that may back up to be mixed with the air entering

the carburetor.

d. PCV Valve - Meters the flow of blowby gases in the crankcase back

to the intake manifold.

4. Identify the parts of both systems.

a. Vented oil filler Cap

b. PCV valve

2 0 3
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4. (Continued)

a. Non-vented oil filler cap

b. Sealed dipstick cap

c. Air intake hose

d. PCV valve

5. Identify the parts of the PCV valve.

a. Body

b. Plunger

c. Spring

b(a). Explain how the PCV valve is controlled.

a. With the engine shut off or during engine backfire the PCV is in

the closed position.

b. During low speed or idle conditions (high manifold vacuum), the

plunger is pulled against spring tension to the extreme forward

position.

L. In this position flow is restricted to the intake manifold but not

'Aoppyd.

1. Manifold yIcuum decrease engine speed increases which allow

fne ing to force the plunger to a mid position where maxii-um

flew ri occur.

6(h). identify Valve position with mode of engine operation.

I. (,1(c,od

(Pi or during backfire

I. dly o)ened

H r pA2(1,,

uei

Fi ItI121 I MI' .,i)eed', I )
1...1 1
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AIR INJECTION SYSTEM

UNIT 13

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explain the

purpose of the air injection system and explain the purpose of air injection

system components. The student will be able to visually inspect, test

and service the air injection system.

This will be evidenced through demonstration and scoring 85% minimum

on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of the air injection system

2. Write the purpose of each of the components of the air injection

system.

3. Identify the components of the air injection system.

4. Identify five main parts of the air pump.

5. Identify the components of the diverter valve.

6. Discusr., in writing how the diverter valve prevents backfire in

the exhaust system.

7. Demonstrate the ability to:

d. Inspect air manifold and hoses.

b. Inspect drive belt and set correct tension.

c. Check air pump output.

d. Check diverter valve operation.

e. Inspect check valve operation.

097:/400
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AIR INJECTION SYSTEM

UNIT 13

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information and job sheets

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheets

F. Demonstrate and discuss procedure outlined on job sheets

G. Give test

II. Student

A. Read objective sheet

B. Study information sheet

C. Demonstrate ability to accomplish the procedures

D. Take test

INSTRUCTIONAL MATERIALS

I. Included in this unit:

A. Objective sheet

B. Information sheet

C. Transparency masters

13-TM-1 - Air Injection System

13-TM-1A - Air Injection Tube In Exhaust Port

13-TM-2 - Air Pump Components

13-TM-3 - External Muffler Type Diverter

13-TM-4 - Check Valve Assembly

2 3 t)
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D. Job sheets

1. Inspect Air Manifold and Hoses

2. Drive Belt Inspection and Setting

3. Testing the Air Pump

4. Checking Diverter Valve Operation

5. Checking Check Valve Operation

E. Test

F. Answers to test

II. References

1. Chrysler Corporation. 1973 Emission Controls , Chrysler Corp.,

P. 0. Box 2119, Detroit, Mich. 48231, Attention C. G. Palus.

2. Gargano Promotions. Vehicle Emission Control, 12824 West Seven

Mile Road, Detroit, Mich. 48235, Gargano Promotions (1973).

3. Glenn, Harold T. Glenn's Emission Control Systems, Chicago, Ill.,

Henry Regnery Co., (1972).

4. Patterson, D. J. and Henein, N. A. Emissions from Combustion

Engines and Their Control, Ann Arbor Science Publishers, Inc.,

Ann Arbor, Mich. (1973).

5. Motor's Emission Control Manual, by Joe Oldham and Lou Forier,

Motor, New York, N. Y.
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AIR INJECTION SYSTEMS

UNIT 13

INFORMATION SHEET

I. PURPOSE OF THE AIR INJECTION SYSTEM To .,upply additional oxygen at

the exhaust ports in the vicinity of the exhaust valves and thereby

extend the combustion process into the exhaust system which leads to

a reduction in unburned hydrocarbon and carbon monoxide emissions.

II. COMPONENTS OF THE AIR INJECTION SYSTEM TM-1

A. Air Pump Supplies filtered low-pressure air to the system.

B. Diverter Valve Diverts air pump output to atmosphere during

deceleration to prevent backfire and has a built-in pressure

relief valve to protect the system.

C. Check Valve Prevents hot exhaust gases from backing up into the

hoses and pump.

D. r Manifold - Distributes air to each cylinder._ . _ _

E. i1ir Nozzles Injects air to each exhaust passage in the near

proximity of the exhaust valves - TM-1A

F. M, ifold Vacuum Stgnal Line Senses manifold vacuum to actuate

the dive'rter valve.

III. COM1 0INTS OF AIR PUMP TM-2

B. Centrifugal filter

C. lancn (2)

h. Pntor

F. ,eak (2 per vdne)

"18LIO
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IV. COMPONENTS OF DIVERTEP VALVE TM-3

A. Air outlets

B. Air inlet

C. Pressure relief valve

D. Manifold ,I,ICLIUM signal line connection

L. Diaphragm assembly

F. Diverted air outlet

G. Metering valve

V. CHECK VALVE TM-4

A. Check valve

B. Check valve body

C. Check valve spring

VI. OPHATION OF THE DIVERTER VALVE TM-3

A. During normal operation the pump discharge enters the divertH.

valve, passes by the metering valve and is discharged to the

air manifold.

K. During deceleration, the carburetor throttle valves are nearly

closed causing a rich air-fuel mixture dnd high manifold vacuu

in the intake manifold.

C. fhis rich mixture will not undergo complete combustion and will

allow du excessively rich mixture in the exhaust system.

Ihe air supplied hy the air pump will provide enough oxygen hl

ignite this rich mixture and cause a backfire.

. ihe diverter valve senses the high intak? manifold VOUJUM

the Irma I 1 irie rwririer.

I hi, an I I., Lhe d iophr wh ir h in rurn

met.er irnj vd I yr. block nwj of f the ou t,I et. and open mill he ! t

the diverted air outlet.
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AIR PUMP COMPONENTS & OPERATION
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AIR INJECTION SYSTEM

UNIT 13

JOB SHEET #1 VISUALLY INSPECT AIR MANIFOLD AND HOSES

I. Tools required

Hand tools as needed

II. Im-ocedure

A. Inspect air manifold for holes and fractures.

B. Inspect hoses for cracks, deterioration, holes and routing

(no kinK., c).' sharp bends).

C. Inspect and check all hose and manifold connections for tightness.

NOTE: Soapy water can be used to check connections on pressure

side of system.

CAUTION: DO NOT GET ANY WATER NEAR A TWO VANE PUMP

CENTRIFUGAL FILTER. THIS CAN DESTROY THE PUMP.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures for

each make and model.
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JOB SHEET #2 INSPECT DRIVE BELT AND SET CORRECT TENSION

I. Tools and Equipment

A. Hand tools as needed

B. Pry bar

C. Belt tension gauge

II. Procedure

A. Turn belt over and visually inspect for wear, cracks and deteriora-

tion. Replace if necessary.

B. Check appropriate service manual for correct belt tension setting.

C. Using.belt tension gauge, ',eck belt tension.

D. If tension of belt must be reset, loosen appropriate bolt(s).

E. Pry against rear cover only to establish proper belt tension.

F. Tighten bolt(s) loosened in D.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures for

each make and model.

248
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JOB SHEET #3 CHECKING AIR PUMP OUTPUT

I. Tools required

Hand tools as needed

II. Procedure

A. Loosen clamp and remove one outlet hose.

B. Start the engine.

C. Check the air flow from the outlet.

D. Accelerate engine to approximately 1500 rpm. Air flow should

increase as engine speed increases.

E. If air flow does not increase, check for air flow out of the

diverter valve muffler.

F. Shut off engine.

G. Reconnect hose.

H. Tighten clamp.

I. Start engine and check for air leaks on reconnected hose.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

manual or technical manual for exact procedures for each

make and. model. ,
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JOB SHEET f:4 - CHECK UIVERTER VALVE OPERATION

I. Tools required

Hand tools as needed

II. Procedure

A. Warm engine to operating temperature.

B. Disconnect vacuum signal line at diverter valve and check for

vacuum by placing finger over the end of the line.

C. Reconnect the vacuum signal line.

D. Check diverter valve muffler for escaping air, (there should be

none).

NOTE: If air is escaping,check all lines for kinks and/or bends

that may be restricting air flow causing the pressure relief

valve to open.

E. Place hand by diverter valve muffler and quickly open and then

close the throttle. A blast of air should come out of the muffler

for approximately one second.

F. If blast of air is felt, valve is operating satisfaL orily.

NOTE: These are BASIC PROCEDURES. Check the manufacturers service

shop manual or technical manual for exact procedures for

each make and model.
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JOB SHEET #5 INSPECT CHECK VALVE OPERATION

I. Tools required

Hand touls as required

II. Procedure

A. Disconnect hose going to check valve.

B. Remove check valve from air manifold.

NOTE: Se careful not to twist or bend the air manifold.

C. Blow through the check valve (in direction of air flow) and then

try to drain back (flow should be in one direction only).

D. Reinstall check valve in manifold.

E. Reconnect and tighten line to check valve.

NOTE: These are BASIC PROCEDURE:). Check the manufacturers service

shop manual or tecHnical manual for exact procedures for

each make and model
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AIR INJECTION SYSTEM

UNIT 13

TEST

1. What is the purpose of the air injection system?

2. Write the purpose of each of the components of an air injection system.

a.

b.

c.

d.

e.

f.

252
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3. Identify the components of th:, ,

a.

b.

C.

d.

e.

5 3
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4. Identify the five main parts of the air pump.

a.

b.

C.

d.

e.

319
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5. Identify the parts of the diverter \valve.

a.

b.

C.

d.

e.

f.

255
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6. How does the diverter valve prevent backfire in the exhaust system?

7. The student should demonstrate the ability to perform the following

jobs to the satisfaction of the instructor:

a. Inspect air manifold and hoses.

b. Inspect drive belt and set correct tension.

c. Check air pump output.

d. Check diverter valve operation.

e. Check the check valve operation.
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AIR INJECTIO4 SYSTEM

UNIT 13

ANSWERS TO TEST

1. What is.the purpose of the air injection system:

To supply additional oxygen at the exhaust ports in the vicinity of

the exhaust valves and thereby extend the combustion process into

the exhaust system which leads to a reduction in unburned hydrocarbon

and carbon monoxide emissions.

2. Write the purpose of each of the components of an air injection system.

a. Air Pump - Supplies filtered low pressure air to the system.

b. Diverter Valve Diverts air pump output to atmosphere during

deceleration to prevent backfire and has a built-in pressure

relief valve to protect the system.

c. Check Valve Prevents hot exhaust gases from backing up into the

hoses and pump.

d. Air Manifold DistriLtes air to each cylinder.

e. Air Nozzles Injects air to each exhaust passage in the near

proximity of the exhaust valves.

f. Manifold Vacuum Si_gpal Line Senses manifold vacuum to actuate

diverter valve.

3. Identify the components of the air injection system.

a. Air pump

b. Diverter valve

c. Check valve

d. Air manifold

e. Air nozzles

f. Manifold vacuum signal line
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6. How does the diverter valve pruvent backfire in the exhaust system?

a. During normal operation the pump discharge enters the diverter

valve, passes by the metering valve and is discharged to the air

manifold.

b. During decelerat'.on, the carburetor throttle valy.-2s are nearl:;

closed causing a rich air-fuel mixture and high manifold vacuum

in the intake marifold.

c. This rich mixture will not undergo complete combustion and will

allow an excessively rich rilxture in the exhaust system.

d. The air supplied by the air pump will provide enough oxygen to

ignite this rich mixture and cause a backfire.

e. The diverter valve senses the high intake manifold vacuum through

the signal line connection.

f. This pulls up the diaphragm assembly which in turn raises the

metei-ing valve blocking off the outlet and opening the port to

the diverted air outlet.
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CATALYTIC CONVERTER SYSTEMS

UNIT 14

TERMINAL OBJECTIVE

After completion of this unit the student will be able to explain

the purpose of catalytic converters and explain the systems and components

needed to protect the catalytic converters.

This will be evidenced by scoring 85r, minimum on the unit test.

SPECIFIC OBJECTIVES

After completion of this unit the student will be able to:

1. Write the purpose of catalytic converters.

2. Identify and give the function of catalytic converter components.

3. Write the purpose of catalytic converter protection systems.

4. List the components of a catalytic converter protection system.

riplain the operation of a catalytic converter protection system.

6. Write the purpose of heat shields.

/. Write the reason for the use of non-leaded fuels in catalytic

converter equipped cars.

260
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CATALYTIC CONVERTER SYSTEM

UNIT 14

SUGGESTED ACTIVITIES

I. Instructor

A. Provide students with objective sheet

B. Provide students with information sheets

C. Make transparencies

D. Discuss terminal and specific objectives

E. Discuss information sheets

NOTE: It is suggested that the instructor make up job sheets

according to the specific make and model of vehicle

available to the shop.

F. Give test

II. Student

A. Redd objective ,;lieet

B. tudy information ',beet.

C. Tdke te!,t

I IJ `,11t1W, I I MAI. MA TI It JAI

I. Included in thi', unit:

A. ()Ujective '110'4

Intormdtion

Irdw,pdroncy mw,ftr

14 IM 1 1/IritY,t ',well' With Cdtdlyti( Convorter

14 1 rl 1,i 1 it Ic (mrIvor t,Pr (.()IrIponf'n

1 ttl Ii Li 1 1.( 1 lori

14 It/ 4 110.01

14 tl 11,11(.,H11.41 1 II( 1 I ill er Inlet
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D. Test

E. Answers to test

II. References

1. 1975 Chevrolet Service Manual Supplement (contact local dealer).

2. Chrysler Corporation. 1975 Passenger Car Service Highlights,

Technical Training Booklet.

3. Chrysler - Plymouth Dodge Service Manual, 1975 (consult local

dealer).

4. Ford ';ervice Manual Supplement, 197'..) (consult local dealer).

Glenn, ildrold T. The 1975 Cdrs New Concepts for the Auto

.()1 ,Sc_hoo)_5hop, Industrial-Technical [(location, Oct. 1974.

6. Glenn, Harold T. GlennY; Coptro "-.).y:,t.e!ii!;, Chicago, Ill.,

Henry Regnery Co., (19/2).

/. Henein, N. A. and Pattermon, U. hoiy,, From Comhw,tion

Inginw. and !heir Control, Ann Arhor 'icience PohliLation%,

Ann Arkor, Mich. (19/?),
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CATALYTIC CONVERTER SYSTEM

UNIT 14

INFORMATION SHEET

I. PURPOSE OF CATALYTIC CONVERTERS - TM-1

To speed up the oxidation of hydrocarbons and carbon monoxide which

results in the hydrocarbons (HC) being converted to water (H2O) and

the carbon monoxide (CO) being converted to carbon dioxide (CO2).

II. CATALYTIC CONVERTER COMPONENTS TM-2

A. S,ta.ip1e:0_.t,eel Shell - Houses the oxidizing bed or catalyst.

B. Catalyst Beads or d porous material callPd a monolith, that are

either aluminum or ceramic arid are coated with d catalytic oqent

consistino of palladium and platinum. The'..,e serve to speed the

oxidation of hydroc.arbons and carbon monoxide.

NO-11 : lord and ticrysler are usind monolithic elements, General

Motors is usind beads or peilets.

Gtainless ',teel Mesh - Houses the monolithic., elements dfid

d tH proteLt the elem(nts from damaqe.

b. I low 1) 1
',prHdtr, the exhaust flow to hive d more even

flow throudh the monolithic, elements,

I ;P.dtg.d ihead of the flow diffuser acid

Ldl.d1/ H ,1110'4 1,hP IP,f' HI dH infrd red e/hdnst

,I111 11J111.141',

I I i A I Al ( k I 1'0; II, I 1,1 I I rI',

iv/1.011.'111w' ii Jirriji' litr n1

lf

2G3
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VI. PURPOSE OF HEAT SHIELDS TM-4 To protect components and body areas

such as passenger compartment, trii, chassis parts from damage

that could be caused by the high catalytic converter temperatures.

NOTE: Catalytic converters oper. ,L between 752%(l400°F) and

862°C(1600°F) under norPiu conditions.

VII. REASON FOR THE USE OF NON-LEADF 12UELS ONLY TM- To prevent the

coating of the catalyst with th, tetraethyl lead (TEL) found in

leaded fuels. If leaded fue1, dre used, the catalyst is coated with

lead and this deactivates the catalyst maki, 2placement necessary.

NOTE: Beginning in 1975 all (s using rJtalytic converters will

have a smaller fuel tlink -olet will only accept the

smallc2, lead-free q o: fe s.

2 Ci



www.manaraa.com

-I
K

i
i

2 6 0

EXHAUST SYSTEM WITH CATALYTIC CONVERTER

'2 (i I



www.manaraa.com

CATALYTIC CONVERTER COMPC1. :NTS

FLOW DIFFUSER

STAINLESS STEEL SHELL

STAINLESS
'STEEL MESH

HONEYCOMB MONOLITH
PLATINUM AND PALLADIUM CATALYST

ANALYZER ACCESS FITTING AND PLUG

268
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CATALYST PROTECTION SYSTEM

BALLAST RE

ELECTRONIC

UNIT

THROTTLE

POSITION

SOLENOID

(*-
ELECTRONIC

SPEED

SWITCH

ISTER
41,

IGNITION SWITCH

TO BATTERY

START

UN

1 1

BATTERY
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HEAT SHIELDS

INTERIOR

INSULATING

PADS

HEAT SHIELDS

CATALYTIC

CONVERTER bi-LOWER SHIELD
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UNLEADED FUEL FILLER INLET

UNLEADED FUEL NOZZLE

LEADED FUEL RESTRICTOR

UNLEADED FUEL FILLER
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WrIte the porrw,e of heat shleld,,.

7. What is the reason for using .sd fu.21s. cat (

converter eouipped cars?

27 7
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CUALY1IC CONVERTER SYSTEM

UNIT 14

ANSWEPS i0 TL:

(Main Poikts)

1. What is the purpose of c,.;*.aly,..ic converters?

To speed up the oxidat.on of KC und CO to H20 and CO2 aid reduce

emissions.

2. Identify and give the functio,i cf each cataltic converter compcnent.

a. Stainless Steel Shel, Hous^s the oxidizing bed or catalyst.

b Catalyst Beads or mulolith that ate coated iith palladium and

platinum that speed up tne oxidatim of HC and C.

c. Stainless Steel Mesh rrotect ,:konolitnic elements from damage.

d. Flow Diffuser Spreads out oases and (Jives nore even flow

thrcugh catalyst.

e. Analyzer Access Plua Allows the u . of 'nfra red exhust analyzer

during tuneup.

3. What is the purpose of the catalytic conv ,-ter protectior rsteh?

To protect thn catalyst from overheating . i darage especially (,uHrr:-,

periods of deceleration.

4. List the components of the catalyt,, r.onve ce: pritection

a. Electronic control unit.

b. Electronic speed switch.

c. Throttle position solenoid.
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