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INTRODUCTION

This Student Manual is part of the U.S. Department of Transportation's,
Federal Highway Administration's, Bureau of Motor Carrier Safety's
(BMCS) "Model Curriculum for Training Tractor-Trailer Drivers." The
model curriculum also includes an Instructor's Manual and a School
Administrator's Manual. The contents of these three manuals are based
upon the BMCS Proposed Minimum Standards for Training Tractor-Trailer
Drivers.

WHAT MIS COURSE IS ABOUT

The four basic goals of this course are identical to those found in the
BMCS Minimum Standards for Training Tractor-Trailer Drivers, which are
designed to insure the student's:

0 Personal safety (during training activities);

0 Learning how to drive safely (avoiding accidents);

0 Learning how to drive legally (how to comply with laws
and regulations for truckers); and

0 Learning how to drive efficiently (how to get maximum
fuel mileage and avoid excess wear and tear on vehicle parts).

This course is divided into five major "sections," which are divided
into "units" and t,hese units each contain several lessons. A brief
description of the five sections follows:

SECTION 1 - BASIC CONTROL

This section gets you started on the path to becoming a tractor-
trailer driver. You will learn how to inspect a tractor and a trailer,
what all the various parts and controls are named and what they are
used for, how to hook-up a tractor to a semi-trailer and then start
practice driving on an offstreet driving range.

SECTION 2 - SAFE OPERATING PRACTICES

In this section you will begin applying the basic driving skills
(learned in the previous section) to onstreet driving in traffic. You
will learn how much space a big rig needs, speed control and many other
things that are necessary for you to know in order to operate one of
these vehicles safely and efficiently.

SECTION 3 - ADVANCED OPERATING PRACTICES

This section is where you will be learning the high level driving
skills that professional drivers need, to safely operate under all
types of complex traffic conditions, including foul weather and driving
emergencies. You will learn how to quickly recognize hazards and how
to deal with them.

1



SECTION 4 - VEHICLE MAINTENANCE

This section deals with the various parts of the vehicle and how to
determine when they are working property. chine it is not the purpose
of this course to teach you to be a mechanic, a professional driver
must be able to recognize an improperly working part of the vehicle,
before it causes serious damage or even an accident, Your own safety
as well as that of other highway users depends on you- having this
knowledge. You will also learn how to safely and correctly perform
basic, everyday types of vehicle servicing and simple maintenance
tasks, as well as how to determine when the vehicle needs the attention
of a skilled mechanic.

SECTION 5 - NON~EH~CLE ACT~~~T~ES

This section covers such things as cargo handling, hours of service
regu~atjons and other duties that must be handled property by drivers
to ensure the safety of themse~ves~ the vehicle, its cargo and other

As stated earlier, these sect i ons are divided into units and each unit
consists of several lessons. Lessons are of four types, which are:
classrooms  lab, driving range and onstreet. The majority of the
lessons involve practicing on the driving range or onstreet training.

highway users.

However~ you must understand that your classroom trainjng is very
important as no company will want to hire you unless you know how to
handle the '~paperwork" that a71 professional  drivers must be able to
do. Also to be emp~oyab~e~ you must know all the many laws and
regu~atjons whjch a truck driver must obey.



ABOUT MIS UANUAL

This manual has been supplied to you for several important reasons.
Treat it with care, always bring it to school every day, make notes of
important things to remember and keep it after graduation as a helpful
source of information on your new job.

The manual contains several types of material to help you in this
training program, some of which are:

0 What you will be expected to learn in each unit;

0 What will happen in each unit, including outlines
of classroom, lab, range and street lessons.

0 Student aids, including checklists and any printed
information that may be provided for a specific unit

0 Preview information to help you prepare for some of
the more complex classroom lessons

0 Information to serve you as reference material both
during school and after graduation

You will note that the page numbers in this manual (except for the
Introduction section) are different from most books, in that they use
several numbers. This is necessary because the manuals are constantly
updated and therefore can't use regular page numbers.

The numbering system is a "code," so that materials can be quickly
identified should it accidentally fall out of the binder. The way to
read this four-number code is as follows:

FIRST NUMBER: shows the section number involved

SECOND NUMBER: shows the unit number involved

THIRD AND FOURTH NUMBERS: show the actual page number involved

For example, the code 4.2 - 18 means:
Section number 4
Unit number 2
Page number 18

3
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GLOSSARY AND LIST OF ABBREVIATIONS

abandon To give up. For example, when consignee or shipper
relinquishes or gives up damaged freight to carrier.

A.C. generator An electrical generator that generates voltage
and current by rotating a magnetic field across stationary conduc-
tors. Also called alternator, it produces alternating current and
uses diodes to change the alternating current to direct current.
See D.C. generator.

accelerate To increase speed.

accelerator pedal Depresses accelerator to increase engine
speed.

acceptance Receipt by the consignee of a shipment. This termi -
nates the common carrier contract for transportation.

accessorial service A service rendered by a carrier in addition
to a transportation service, such as stopping in transit to complete
loading or to partially unload. Also heating, storage, etc.

adapter, electrical A device that allows a connection to be made
between two items of equipment having different types of connectors
Most often used to connect electrical lines, particularly a connec-
tion between the tractor and trailer, when one electrical line has
four prongs and the other six prongs.

adjustable axles See sliding tandem.

agency Used interchangeably with call station but generally an
agent picks up and delivers freight for an intercity carrier while a
call station handles orders from shippers but performs no freight
handling functions. See call station.

agent A person authorized to transact business for and in the
name of another. A driver becomes an agent of the trucking company
when signing for freight.

aggregated shipments Several shipments from different shipper
to one consignee that are consolidated and treated as a single con-
signment.

agitator body Truck body designed and equipped to mix concrete
in transit.

agreed valuation Freight value mutually agreed upon by shipper
and carrier as a basis for transportation charges. It also may
represent an agreed maximum amount that can be recovered in case
loss or damage.

5



agreed ueight A wejght set and agreed upon by carrier and
shjpper as a basis for charges.

air brakes Brakes that utilize compressed air instead of fluid.

air cleaner Device for cleaning and purjfyjng air enterjng
engine. Also called air filter. There may be two, a prjmary
a secondary.

air cypresses Device to build up and maintain required air
pressure in the brake system reservoir,

air filter Same as air cleaner.

air filter res~r~c~~o~ gauge registers the flow of air through
the air filter element* Provjdes jndjcatjon of filter's obstruction
by dirt and other materials which wound
the engine*

air hose See air lines.

air intake ~js~rjb~~j~g ~a~jf~~~ Distr
cylinders of the engine and attaches to
intake ports.

restrict the flow of air to

butes air to the varjous
the cy~jnder heads at the

air-lift axle An axle with an elevating device operated by a
that enables the driver to regulate the amount of wejght carr
that axle by raising or ~owerjng it.

ir
ied on

air Tines Used to carry compressed air from one part of the
brake system to another and from tractor to the trailer, One
called the ~erge~cy or s~pp~~ line and is always charged
with compressed air. The other line is called the service or
cu~~r~~ line. When the air brake treadle valve is depressed
flows from the supply resevoir through the service 'line and
causes the brakes to apply,

aj~-~ver-h~~ra~~j~ brakes Brakes on a vehicle that have a
regular hydrau~jc system assisted by air pressure.

air
line is

air

air pressure  gauge Measures pressure of air in air tanks in psi.
If the pressure drops below 60 psi, a low pressure warnjng device
~buzzer or eights will operate, ~ndjcatjng unsafe vehicle, Sometimes
there are two. The second gauge indicates pressure used durjng
braking.

air rese~v~jr Storage tank for compressed air,

air rese~vujr ~~~aj~e~~ Storage tank for compressed air for the
trailer brakes.



air slider A cab-controlled sliding fifth wheel that can be
unlocked by air to be moved backward or forward. See sliding fifth
wheel.

air tag A tag axle that has two bellows-like air bags that, when
filled, force the tractor's rear axle harder against the ground for a
smoother ride and for weight distribution between the two axles of
the tractor.

allowance (1) A sum granted as a reimbursement or repayment.
(2) A deduction from the gross weight or value of goods.

alternating current Electrical current that changes its direc-
tion of flow many times a second and is used in a building, as
opposed to direct current as used on a vehicle.

American Trucking Associations, Inc. (ATA) A national federa-
tion of independent and automomous state trucking associations, each
representing all classes and types of truck operation, and thirteen
independent and automomous conferences, each of which represents a
special class or type of truck operation. Headquarters location 1616
P Street, N.W., Washington, DC 20036.

mneter An instrument that measures the amount of current flow-
ing in an electrical current.

mpere Unit of measurement of flow of electrical current.

application pressure air gauge Gauge that indicates pressure
being applied by brakes during brake operation. See air pressure gauge.

A.P.U. Authorized pickup.

arrival notice A notice, furnished to consignee, of the arrival
of freight.

articulated Having parts connected by joints. A tractor-trailer
is an articulated vehicle.

assign The transfer of property to another, frequently for the
benefit of creditors.

assignee One to whom a right or property is transferred.

assignor One by whom a right or property is transferred to another.

astray freight Freight bearing marks indicating origin and
destination, but separated from the waybill. See over freight.
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aut~bj~e transporter body Truck or trailer body designed for
the transportation of vehicles.

auxi 1 i ary tra~s~j ssi on A second transmission connected with the
main transmission to provide a wider range of speeds and gear
ratios.

ax1 e The bar that connects opposite wheels. There are two types
of axles: live axles, which transl~it  power from the drive shaft to
the wheels, and dead ax'les, which do not transmit power and are used
only I-,@ help carry the load or to steer.

axle ratio Ratio of axle to drive 'line; the number of turns of
the drive line in relation to one full turn of the drive wheels. The
higher the numerical ratio, the stower the road speed. See gear
ratio.

ax1 e t~eratu~ gauges indicate temperature of lubricant in
drive axles.

ax1 e we+ gh t The amount of a rig's gross weight that rest on any
one axle.

back haul (1) The return part of the trip; (2) the freight that
is carried on the return portion of a trip; (3) a ship~~ent that is
carried back over part of a route that has been previously traveled*

barroom f~jght Light, blocky cargo.

band ply The first ply on the inside of a tire.

base state The state in whjch a vehicle is primarily regjstered.

battery An electrochemical device for storing and supplying
e~ectrjca~  ener~.

BBC The length of the tractor from the bumper to the back of the
cab. Always stated in inches.

bead The inner edge of the outer wall of a rubber tire, fitting
on the rim. The ~ifoundat~on~ of a tire. It is made of high tensile
steel wires and wrapped and reinforced by the plies.

dad-to-bead  ~asu~~~t The distance from the heel of one bead
straight up at 90" to the bead over the crown and d@&n the other side
to a position on the heel of the other bead directly opposite the
starting point.

be1 t drive axle An ax'le drjven by V-belts, whjch trans~~it power
frol~ the drive axle. See Y-belt drive.

berm The shoulder of the road.
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bill of lading (B/L) The written transportation contract between
shipper and carrier (or their agents). It identifies the freight,
who is to receive it and the place of delivery and gives the terms of
the agreement. All goods going to a receiver at one destination in a
single shipment or on one truck must be on a single bill of lading.

The straight bill of lading provides that freight be delivered to the
receiver shown on the bill. It is non-neqotiable. Surrender of this
type of bill of lading is not required except when it is necessary
for the receiver to identify himself. This might be necessary, for
example, for certain bonded goods such as liquor. Always printed on
white paper.

The order bill of ladinq is negotiable. Its purpose is to enable a
shipper to collect for the shipment before it reaches its destina-
tion. The shipper sends an original bill of lading and a draft for
the charges through a bank. The receiver pays the carrier's agent
the amount of the draft and then can receive the goods. With this
method, the shipper customarily consigns the shipment to himself.
The person or company to be notified at destination is specified.
The shipment may be released to the receiver only upon the order of
the shipper. The order bill of lading must be surrendered with
delivery of the freight. Always printed on yellow paper.

Either straight or order bills of lading may be designated as
"through." A through bill of lading covers shipment by more than one
transportation company at a fixed rate for the entire service. More
than one type of transportation company (such as truck and rail) may
be utilized. Also see clean bill of lading.

bill of sale A contract for the sale of goods.

billed weight The weight shown in a freight bill.

bingo card (Slang) See cab card.

birdyback Transportation of highway freight containers -on air-
craft.

bl anket waybi  11 A waybill covering two or more consignments of
freight.

blasting agents See HAZARDOUS MATERIALS.

bleed the air tanks To drain the accumulated water out of the
air tanks of a tractor to prevent the condensed water from reducing
air tank capacity and thus cutting braking efficiency.

bleed the fuel lines To remove trapped air from the fuel lines.

blind side Right side of the truck and trailer, opposite of the
sight side.
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blocking Supports used to prevent cargo from shifting durjng
transportatjon.

bl awer (1) A device that forces addjtiona~ air into the enaine

b

to increase its effjciency and horsepower. Two types of boozers are
the supercharger and the turbocharger; (2) fan that blows air over
ice to majntain a low temperature in a trailer transporting
perishable goods,

low-off valve A regulatory valve on the air system that allows
the escape of excess air pressure if the governor on the air com-
pressor fails to operate.

blue label See ~UOUS STEREOS.

BJ!,C,S.

~~t~i~

bogey
for wei

bogies

See BUREAU OF ~TOR DRYER SAFETY.

A tractor without a trailer; or a straight truck.

Usually an axle added to tractor to carry more weight as
ght distrjbution. See bogies.

An assembly of two or more axles, such as a tandem axle.
See tangy axle.

bonded warehouse A warehouse approved by the U.S. Treasury
Department and under bond or guarantee for the strict observance of

storing goods until duties arethe revenue laws. Also ut~~~~ed for
paid or otherwise released.

~nnet The protectjve covering over
water or other substances from enter
on any conventional type tractor.

the air intake that keeps
ing the air system; or the hood

cars (Slang) See chain binders.

born it down ~S~ang~ Tighten chains around freight,

bore The di~eter of a cylinder.

bottlers body Truck body desjgned for hauling cased, bottled
beverages.

butte dump Trailer body designed to dump its cargo through
gates in bottom or floor of the trailer.

brake drm The rotatjng unit of the brake that is attached to
the wheel.

brake ho~sepoue~ The actual horsepower of an engine, measured by
a brake attached to the drive shaft and recorded on a dyn~ometer.

brake lining A material designed to create frictjon that is
attached to the brake shoe.
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brake shoe The nonrotating unit of the brake (to which the brake shoe is
attached) that contacts the rotating unit to supply braking force.

braking distance See total stopping distance.

break bulk To separate a composite load into individual ship-
ments and route them to different destinations.

break bulk point or terminal A place where a composite load is
separated into individual shipments and routed to different destina-
tions.

break the unit (Slang) Uncouple the tractor from the trailer.

bridge The distance between one axle and another, or between
two sets of axles. Used in some states to ascertain the permissible
gross weight for the vehicle. Also called spread. See spread
tandem.

B-trains A combination consisting of a tractor and two semi-
trailers, the second trailer coupled to the first trailer by use of a
fifth wheel, which is mounted directly behind the cargo body on the
lead semi-trailer.

bulk freight Freight not in packages or containers.

bulkhead A metal or wooden device located on the back of the
tractor or on the front of the trailer to keep loads from sliding
forward and going through cab of tractor. Sometimes called a
header board.

burdened vehicle In any situation, the vehicle which is
required by law to yield right-of-way to another, "privileged"
vehicle. See privileged vehicle.

Bureau of Motor Carrier Safety (BWS) A part of the Federal
Highway Administration, which is one of several administrations
within the U.S. Department of Transportation that issues the
Motor Carrier Safety Regulations (FMCSRS).

bushing A cylindrical metal sleeve inserted into a machine part
for reducing the effect of friction on moving parts or for decreasing
the diameter of a hole.

buttress The area on a tire between the edge of the tread and
the sidewall.

cab-alongside-engine A tractor in which the cab is located
alongside the engine (abbreviated CAE). Same as cab-beside-engine.

cab-behind-engine A tractor on which the cab is located behind
the engine; a conventional cab.
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cab-asp ~-engi ne Same as cab-a~ongs~~-engine ~abbreviated
CEEI.

cab card ~nifo~ identification  Cab Card in which the various
State operating authorities and petit stamps are affixed. Called
b3ngo card by drivers.

cab, co~ve~tj onal A tractor on which the cab is behind the
engjne. Also see snub-nose.

cab-uv~r-eng~ ne A tractor on which the cab is located over the
engjne ~abbreviated COE).

call stati on A person or company that agrees to transact
business for a trucking company in a given vocations  generally a
vocation where terminal facilities are not justifjed.  Cal7 statjon
handles calls from shippers but usually performs no freight handling
fu~ctjon. See agency l

caper Outward (or inwards tilt of wheels from true vertical.

camel back body Truck body with floor curving downward at the
rear.

carbon ~~ux~de SCOT A colorless, odorless, hjgh~y poisonous gas,
produced by the incomplete combustjon of fuel. It is usually
expended by the exhaust system.

carbu~tor That part of the gas engjne fuel system where gaso-
line and air are mixed in controlled proportions.

cargo The frejght carried by a vehicle.

cargo snidest See snidest.

carrier See ~tor carrier.

carrier’s ‘lien Right of a motor carrier to retain property
whjch it has transported as security for the connection of freight
charges.

ca~age The charge made for hauling freight.

ca~age a7 1 lance See al 1 lance .

casing The tire structure, excepting tread and sideways rubber.

cast wheel A casting that jnc~udes the hub and spokes at the end
of which are studs, clamps and nuts that are used to support the rim.

caster Forward [or rearward~ inclination of kjngpin or support
arm of wheel; amount of tilt in axle beam.
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center of gravity The point within the length and width of a
vehicle around which its weight is evenly distributed or balanced,

centrifugal force The force tending to pull a thing outward
it is rotating rapidly around a center or rapidly rounding a curve.

certificate of weight An authoritative statement of the weight
of a shipment prepared by a weighmaster.

Certificate of Public Convenience  and Necessity Authority or
certificate granted by the Interstate Commerce Commission to common
carriers by railroad, motor vehicle, and water to operate in inter-
state commerce.

cetane nunber Rating applied to ignition properties of diesel
fuel; the higher the number, the better the ignition quality. See
octane nmber.

chain binders A device used to remove slack from chains used to
tie down loads.

charge it (Slang) Allow compressed air to flow into semi-trailer
lines.

charges (payment of transportation  charges) Ordinarily, unless
specific arrangements have been made, no carrier is permitted to
deliver or relinquish possession at destination of any freight trans-
ported by it until all tariff rates and charges thereon have been
paid. Carriers upon taking precaution deemed to be sufficient to
assure payment of tariff charges may relinquish possession of freight
in advance of payment of tariff charges and may extend credit in the
amount of such charges for a period of seven days.

chasing Steering a tractor while backing so as to cause the
tractor to follow (i.e., "chase") along the path of the trailer.
Combines with "jacking" to allow the trailer to be maneuvered along
the prescribed path. See jacking.

chassis The part of a motor vehicle that includes the frame,
suspension system, wheels, steering mechanism, etc., but not the body
and engine.

check valve Device to automatically isolate one part of air
brake system from another. A one-way check valve provides free air
flow in one direction only. A two-way check valve permits actuation
of the brake system by either of two brake application valves

circuit breaker A device that automatically interrupts the flow
of an electric current when the current becomes excessive.

circuit (electrical) A path through which electrical current
can flow. A closed circuit provides a continuous, unbroken path from
a current source through various current consuming devices back to
the source (or a common ground). An open circuit occurs when the
current path is interrupted or broken either by an open switch or
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relay or by a broken wire or loose connectjon. A short circuit
occurs when a damaged or loose wire accident~y touches another
d~aged wire or some other conductjve materja~,  Current then takes a
"short cut" to ground, bypassing part of its Norman path. See
gourds circuit.

circuitous route An indirect route.

cl aim (1) A demand for patent to compensate for freight damage
that is supposed to have occurred while the cargo was in the bands of
the carrier; (2) A demand for refund of an overcharge. See overcharge.

cl aim agent An employee who adjusts or settles claims made
agajnst his company.

cl aim tracer A request for jnformation concernjng the status of
a claim,

cl ai~~~t Person or company filing a claim.

classification  ~frejgbt~ A pub~icatjon contajning a list of
articles and the classes to wbjch they are assigned for the purpose
of applying class rates together with governjng rules and regu~atjons.

classification  rating The class to which an article of freight
is assigned for the purpose of app~yjng class rates.

Class I &&or Carriers Carrjers havjng average gross operatjng
revenues ~inc~uding  interstate and jntrastate~  of $5 mission or more
per year.

Cl ass II Motor Carriers Carriers havjng average gross operat-
ing revenues ~inc~uding interstate and intrastate~  between $1 to
$5 mission per year,

Cl ass 111 Rotor Carriers Carriers bavjng average annual gross
operating revenues ~inc~uding jnterstate and intrastate~  of less than
$1 rnj~~ion per year.

clean bill of lading A bill of ~adjng signed by the carrier for
receipt of merchandise in good condjtjon (no d~age, loss, etc.,
apparent~, and wbjcb does not bear such notatjon as '~shipper's load
and count-~'

clean bore tank A single tank witbout compartments inside,

CT ear record A record which shows that a shipment was handled
without loss or damage.

clearance lights The smal'l lights that out~jne a vebic~e's
length and breadth. The lamps at the front and sides are amber;
those visible from the rear are red. Also called marker or running
lights. Also see identifjcatjo~ lights, Requjred by the
F.M.C.S.R.  on vehicles 80 inches or more in width.
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clearing house An organization set up to process and collect
bills for participating trucking companies.

cleat A strip of wood or metal used for additional strength; to
prevent warping; or to hold something in position.

clutch The part of the power train that allows the driver to
connect the engine to the wheels.

C.O.D. See collect shipment.

collect shipment A shipment where collection of freight charges
and advances are made by the delivering carrier upon delivery.
Abbreviated as COD and commonly called COD by truckers.

combination rate A freight
two or more rates published

rate made through rates by combining
in different tariffs.

canbination through rate A
or more rates published in d

through rate made by combin
ifferent tariffs.

ing two

combination vehicle A truck
more trailers, also referred

or truck-tractor coupled to
to as a "rig." See rig.

one or

combustible Able to catch fire and burn easily.

canbustible liquids See HAZARDOUS MATERIALS.

combustion Burning.

camodity Any article of commerce. Goods shipped.

commodity, exempt One that may be transported in interstate
commerce without operating authority or published rates.

cannon carrier A transportation business that offers service to
the general public. Interstate common carriers must hold a franchise
issued by the Interstate Commerce Commission. This franchise limits
service to a specific geographical area. Rates also are regulated.
Routes and schedules of regular common carriers are regulated by
government agencies, but irregular route common carriers may set
their own without regulatory approval. Most states also regulate
common carriers.

compression ratio Volume of air above the piston at bottom dead
center compared with volume of air at top dead center.

compression stroke A phase of the four-stroke cycle when the
air-fuel mix is compressed.

compressor See air compressor.

concealed damage A damage to the contents of a package which is
apparently in good condition externally.
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concealed 1 oss Loss or damage that cannot be determined until
the package is opened.

condenser An element usually found in the distributor (in gaso-
line engine ignition systems~ that stores electricity for a short
period of time.

connecting carrier rotor carriers which interchange trailers
with another for completion of shipments.

connecting rod Rod that connects the piston to the crankshaft.

consign To send or address goods to another*

cons i gnee One to whom something is shipped.

consignee marks A s~bo~ placed on packages for export,
consisting of such things as a square, triangle,  diamond circle,
cross, etc. with designed letters and~or numbers for the purpose of
identification-

co~sig~ent A shipment.

consignor The person by whom articles are shipped (also known as
the shippers,

container Anything in which articles are packed.

container (van body type) A truck or trailer body provided with
means for ready removal from and attachment to a vehicle.

containerization Sh~ppjng system based upon large cargo-carrying
containers that easily can be interchanged between trucks, trains and
ships without rehandling the contents,

cant i nuous seal A term denoting that the seals on a truck
remained intact during the movement of the truck from origjn to
destinations or, if broken in transit, that it was done by proper
authority and without opportunity  for loss to occur before new seals
were applied.

contr~and Illegal or prohjbjted traffic or freight.

contract carrier A company that engages in for-hire trans~orta-
tion of property under individual contract or agreement with one or a
~jrnjted number of shj~~ers*

control (air line) See air lines.

converter gear or dolly The coupling device composed of one or
two axles and a fifth wheel by which a semi-trailer can be coupled to
the rear of a tractor-trainer  combinatjon, formjng a double-bottom rig.



convertible A truck or trailer that can be used either as a
flat-bed or open top by means of removable side panels.

convex mirror A type of mirror having a convex shape in order to
show a larger field of view than can be obtained from a flat mirror
of the same size.

cords, tire Strands forming the plies in a tire.

core On a radiator, a tubular fin structure acting as a heat
exchanger for engine cooling fluids.

corrosive material See HAZARDOUS MATERIALS.

cowl Metal structure supporting dash and windshield.

crankshaft A shaft within the engine having one or more cranks
for transmitting motion; the connecting rods transmit motion between
the pistons and the crankshaft.

creeper gear (Slang) Lowest gear or combination of gears used
for extra power.

cubic capacity The carrying capacity of a truck measured in
cubic feet.

cubic foot A common measure of the capacity of a truck, 1,728
cubic inches.

curb weight The weight of. an empty tractor-trailer minus driver
and cargo but including fuel, oil, and all standard equipment.

current regulator A device that controls the amperage output of
a generator.

custom house The government office where duties, tolls, import,
or export taxes are paid.

cutout relay A magnetic switch used to open and close the
electric circuit between the battery and the generator.

cylinder A chamber in the engine block that contains a piston.

Dangerous Articles See definitions under HAZARDOUS MATERIALS.

Dangerous Goods See definitions under HAZARDOUS MATERIALS.

D.C. Generator An electrical generator that generates voltage
by rotating a conductor across a stationary magnetic field. Produc-
ing alternating current like an A.C. Generator, the D.C. Generator
uses a mechanical device called a commutator, to convert the alter-
nating current to direct current. See A.C. generator.

dead axle An unpowered axle used to increase the legal weight
capacity of a vehicle.
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dead-head i ng Runnjng empty, without cargo,

defensive driving ~rjvjng in a way that avoids conf
may be caused by the mjstakes of others while making

licts that
no mistakes yourself.

delivering carrier The transportation company that
shipments

delivers a

de7 ivery The act of transferring possessjon of a shjpment* This
could be from consjgnor to carrier, one carrier to another or carrier
to consignee.

d~urrage ~etentjon of a freight vehicle or contajner beyond a
stjpu~ated time. Also the patent made for such delay.

density The weight of an article per cubic foot. The ratio of
mass to bulk or volume.

Department of Transportation  ~DOT~ The federal agency
responsible for the admin~stratjon of the Federal rotor Carrjer
Safety Regulations, See Bureau of Motor Carrier Safety.

depth perception The ability to judge distances.

destination The place to which a shjpment is to be delivered.

detent ion See d~urrage.

diesel engine An internal combustion engjne that uses compres-
sion to raise air temperature to the jgnjt~ng point, whereas fue
ignited by a spark in a gaso~jne engine.

1 is

differential The part of the power train that permits one wheel
to turn at a different rate of speed from the other, as occurs when
gojng around a turn.

differential lock, inter~le type Used on twjn-screw tractors~
this valve can be set to ‘lock both rear axles together so that they
pull as one for off-the-road operation. Never used for over-the-road
operation*

direct current electrical  current that always flows in one
djrect~on only and is the type used in automotjve equipment.

direct drive Refers to a condjtjon in whjch the transmjssion is
in a gear havjng a I:1 ratio, that is, when the engine crankshaft is
turnjng at the same rate as the vehicle drive shaft. See
overdrive and underdrjve.

disc brakes Brakes that functjon by causing frjction pads to
press on either side of a disc rotating along with the wheel.

disc wheel A single unit that combjnes a rim and a wheel.

dispatcher Person in charge of dispatchjng.
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dispatching The scheduling and control of intercity traffic and
intracity pickup and delivery.

distributor A device for distributing electric current to the
spark plugs of a gasoline enginer so that they fire in the proper order,

diversion A change made in the route of a shipment in transit.
See reconsigment.

divert To change the route of a shipment in transit. See
reconsigment.

dock A platform where trucks load and unload.

dock receipt A receipt given for a shipment received or
delivered at a pier or dock. Whe delivery of a foreiqn shipment is
completed, the dock receipt
and a bill of lading is issu

docunent Anything printed,
or prove something.

documentation (1) the suppl
that are supplied.

is surrendered to the transportation line
ed.

written, etc., relied upon to record

ying of documents; (2) the documents

dolly A small platform mounted on wheels that is used in a
warehouse to move objects. Also used in reference to (1) The
coupling device composed of one or two axles and a fifth wheel used
to convert a semi-trailer to a full trailer so it can be coupled to
the rear of a tractor-trailer unit, making the combination into a
double-bottom rig; (2) landing gear on a trailer.

D.O.T. HAZARDOUS HATERIALS SHIPPING LABELS See labels, D.O.T. HAZARDOUS
MATERIALS WARNING.

D.O.T. HAZARDOUS MATERIALS WARNING LABELS See labels, D.O.T. HAZARDOUS
MATERIALS WARNING.

D.O.T. PLACARDS See placards,  D.O.T. HAZARDOUS UATERIALS WARNING

double-axle See tandem axle.

double-clutching Shifting the gears of a nonsynchronized truck
transmission without clashing them, by depressing and releasing the
clutch pedal twice.

double drop frame A drop frame trailer with one drop behind the
kingpin and one in front of the rear axles. See drop franc.

double-reduction  rear axle A rear end that reduces the drive
line rpm in relation to the rear wheel rpm by means of a double
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reduction of gears. Used where very slow speed is needed. Two
reductions are made in the differentja~. See gear ratio.

double bott~s See doubles.

doubles A combination vehicle consisting of a tractor, a semi-
trailer and a full trailer, coupled together. Also called twins,
twin trailers and most often double bott~s.

drag line A method of movjng freight carts around a carrier's
terminal. Refers to a movjng cable (the line) that operates either
from a suspended position overhead or in a slot in the floor. The
line supp~jes the motjve power ~drag~ to the carts when they are
attached to the line.

drain 1 ines In some fuel systems, unburned fuel is returned to
the supply tank through the drain lines, Not found on all tractors~

drayage The charge made for cartjng~ drayjng, or trucking freight.

drive axle An axle that transmjts power to the wheels. A drive
axle is a powered axle that actjvely pulls the load.

drive shaft A heavy-duty tube that connects the transmission to
the rear end assembly of the tractor.

drive train A series of connected mechanical parts for trans-
mitting motion.

drivers (SI ang) The drive wheels of a tractor.

driver’s duty status record book See log book, driver’s daily.

driver’s log See log book, driver’s daily.

dietary tractor A tractor with a cargo body placed between the
fifth wheel and the cab.

drop frame A trailer frame that drops downward to increase cargo
capability ~jthout jncreasjng the vertical clearance of the vehicle.
Consjsts of two types: single drop and double drop.

drop it on the nose ~ncoup~jng a tractor from a semi-trailer
wjthout ~owerjng the landing gear to support the trailer's front
engine.

drop the body ~S~ang~ unhook and drive a tractor away from a parked
semi-trailer.

dry freight Freight that does not need to be shipped at a
specific temperature to prevent spoilage.

dry tank Part of brake system. Air passes from wet tank to dry
tank. Dry tank is the air reservojr from which the air is drawn for
operatjng the brake system.
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duals A pair of wheels and tires mounted together on the same
side of one axle.

dmny coupler A fitting used to seal the opening in an air brake
hose connection (glad hands) when the connection is not in use.
Sometimes called a dust cap.

dunp body Truck or trailer body of any type which can be tilted
to discharge its load.

dunnage The material used to protect or support freight in
trucks. The weight of dunnage is shown separately on the bill of
lading since it is material used around a cargo to prevent damage.
Often it is transported without charge.

dusk The beginning of darkness in the evening.

dust cap See dumy coupler.

dust shield Sheet metal shield on brake assembly used to keep
debris from brakes.

dW A tax levied by a government on imports and exports.

dynmometer A device for measuring the work output of an engine.
See brake horsepower.

electrical  line adapter See adapter.

electrolyte A chemical solution (usually sulfuric and water)
that covers the positive and negative plates in the cells of an auto-
motive storage battery, it reacts with the chemicals of the plates to
produce voltage and current flow.

elevator (Slang) A hydraulic or electrically powered end gate on
a truck or trailer.

embargo To resist or prohibit the acceptance and handling of
freight. A formal notice that certain freight will not be accepted.

energency (air line) See air lines.

emergency brake release Will override the spring brake control
in the event air pressure is lost. You must hold it while pulling
out on the spring brake control. For emergency use only.

emergency stop See stop and emergency stop.

emission Refers to gases and other materials vented to the
atmosphere by the exhaust system.

encroachment The act of intruding or going beyond the proper
limits, such as encroachment on another lane of traffic.
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engine water jackets hollow ch~bers that surround the cy~jnders
and other parts exposed to high temperatures in the engine. They
circulate coolant around engine parts to cool them.

enroute On the way to a destjnation.

e~route inspection See inspection,

entry ~cust~s~ A statement of the kinds, quantities, and
babies of goods imported together with duties due, if any, and
declared before a customs officer or other designated officer

envi ron~ent al Relating to the e~vjronment (air, water, land).
Air and water pollution are environmental problems.

escape ranp A ramp on a steep downgrade that can be used by a
truck driver to stop a runaway truck when brakes have failed. The
ramp often has a soft gravel surface and forms a steep upgrade to
stop the truck. Sometjmes called a runaway truck ramp.

ether Substance used as a startjng aid for diesel engjnes in
freezing or subfreezing weather.

et~o~ogic  agents See ~~DOUS STEREOS.

evas i ve Tending or seeking to evade. Evasive action is action
taken to evade or escape from a problem, danger, or hazard.

excess freight Freight in excess of the quantity shown on
freight bill.

exchange bill of lading A bill of lading issued in exchange for
another bill of lading.

exclusive use of truck A request made by a shipper on the bill
of lading for the sole use of a vehicle, i.e., no other freight to be
carried.

exmpt carrier Trucks hau~jng certajn commoditjes are exempt
from interstate Commerce Commjssion economic regulation.  By far the
largest portion of the exempt carriers transport agricultural  com-
modjties or seafood.

exhaust manifold That part of the exhaust system that carries
the exhaust gases from the cy~jnders to the exhaust pipe.

exhaust pipe Pipe connected to muffler through which exhaust
gases are released. See tailpipe and stack.

exhaust ports Connecting passages from the inside to the outside
of the cy~jnder heads.

exhaust stroke Phase of the four-stroke cycle when waste gases
are pushed out the exhaust valve.
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exhaust valves Open to discharge the burned gases from the com-
bustion chambers.

expandable (trailer) Flat bed trailer which can be expanded
beyond its regular length to carry larger shipments.

expediting To accelerate a process. Expedited freight service
is usually superior to normal service. Dispatching less than truck-
load quantities on a single truck for quick delivery is an example of
expedited service. Such service frequently necessitates payment of

ve use of vehicle" freight charges."exclusi

explosives

export

See HAZARDOUS MATERIALS.

To send goods to a foreign country.

external contracting  brake A type of brake in which the brake
shoes contract against the outside of the brake drum.

eye lead time Term used to describe the distance that a driver
is looking ahead on the road. A 12-second eye lead time means that
the driver is looking ahead the distance he will travel in I2
seconds' time.

Federal Highway Administration  (FHWA) Part of the U.S. Depart-
ment of Transportation. See Bureau of Motor Carrier Safety.

Federal ebtor Carrier Safety Regulations (FMCSR) Governs the
operation of trucks and buses being operated in interstate or foreign
commerce by common, contract and private motor carriers. Among other
things, the FMCSR specifies insurance requirements, driver qualifica-
tions, driving of motor vehicles, hours of service for drivers,
reporting of accidents, inspection and repair of vehicles as well as
parts and accessories needed for safe operation.

false billing Describing freight on shipping documents so as to
misrepresent the actual contents or weight of shipment.

fifth wheel The coupling device located on the tractor's rear
frame that is used to join the front end of the trailer to the
tractor. It is a flat, rounded plate with a V-shaped notch in the
rear.

first aid The immediate and temporary care given the victim of
an accident or sudden illness until the services of medical personnel
can be obtained.

fishy-back Transportation of truck trailers or highway freight
containers on ships or barges.

fixed charges Carrier costs that do not vary with an increase
or decrease in traffic. An accounting classifications.
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female gas See ~~RDOUS  ~T~R~ALS.

fl~~le liquids See ~~DOUS STEREOS.

flap, tire Used in tube type tires, it is a piece of rubber
that separates the tube from the bead seat.

flat bed See low bed.

f~e~i-van Trailers with detachable container bodies that are
loaded on specjally constructed flat cars equipped with two turn-
tables.

flo& Flat bed semj-trainer.

F,KC,S,R. See Federal  Motor Carrier Safety Regulations.

fog lamps Auxiliary  headljghts for use during fog and mist.

foot brake valve Valve which the driver depresses with his foot,
which controls the amount of air pressure de~jvered to or released
from the brake ch~bers. Also called a treadle valve.

forklift A machine used to move goods loaded on pallets or skids.

forklift truck A self-propelled vehicle for lifting~ stacking,
etc., heavy objects that may be loaded on pallets or skids; it con-
sists typjca~ly of projecting prongs that are slid under the load
then raised or lowered.

four-by-four ~Slang~ J-speed transmjssjon and 4-speed auxi~jary
transmjssjon.

frame A metal support for the body, power unit, and running
gear; the backbone structure around which the vehicle is assembled.
Contains the engjne mounts~ fuel tank supports~ etc.

free on board Delivered (by the seller) aboard the train, ship,
truck, etc., at the point of shjpment, without charge to the buyer.
usually indjcates place where responsjbjljty  for expenses and risk
for goods is passed from seller to buyer. For example, F.O.B. motor
carrier wound usually mean that a price quoted for goods would
jnc~ude loadjng on a truck at the seller's bujlding. This term is
not always used precisely, and it is best to qualify it to show
exactly what is covered. Abbreviated F.O.B.

free time The time period freight is held before storage
charges are applied.

free-astray A shipment miscarrjed or unloaded at the wrong ter-
minal is billed and forwarded to the correct terminal free of charge
because it is astray. Hence the term ~free-astray-~ See astray
freight.
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freight Anything being transported.

freight bill Document for a common carrier shipment, Gives a
description of the freight, its weight, amount of charges, the rate
for charges, taxes and whether collect or prepaid. If the charges
are paid in advance or are to be collected at the origin, it is
called a prepaid freight bill. If charges are to be collected at
destination, it is called a destination or collect freight bill.

freight charge Payment due for freight transportation.

freight claim A demand upon a carrier for the payment of over-
charge or loss or damage sustained.

freight forwarder A company that assembles small shipments from
various shippers into larger shipments, usually full truck or car
load. Forwarders send these consolidated shipments to a station
where they are disassembled and routed to the proper destinations.
The stations are called break bulk stations. Forwarders try to make
up a full truck or car load shipment to take advantage of the better
rate for a full load.

friction The resistance to motion of two moving objects or sur-
faces that touch.

front brake limiting valve Found only on tractors having brakes
on the front axle. Limits amount of braking force applied to the
front axle brakes under conditions where locking up the front brake
might adversely affect the driver's ability to safely steer the
vehicle. Usually controlled by a two-way switch mounted on the dash-
board. When in "Dry Road" position, limiting valve is not operating.
In "Slippery Road" position, the valve is in full operation (only
found on the pre 1975 model tractors).

front haul (1) The front portion of a trip, from start to desti-
nation; (2) Freight carried on the front portion of the trip. See
back haul.

fuel filter Device for cleaning engine fuel.

fuel gauge Registers amount of fuel in fuel tank. One for each tank.

fuel punp Pump that moves a fuel from the fuel tank to the
engine.

full capping Application of new rubber to the tread area and
some distance down the buttress of a used tire.

full trailer A trailer with both front and rear axles; used as
the second trailer in a double-bottom rig or hooked behind a straight,
truck to form a truck-trailer combination. A semi-trailer can be
converted into a full trailer by the use of converter dollies. See
semi-trailer.
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fu~~iture van body Truck body designed for the transportatjon
of household goods; usually a van of drop-Frye construction.

fuse A wire or strip of easily melted metal, usually set in a
plug, placed in a circuit as a safeguard; if the current becomes too
strong~ the metal melts, thus breaking the circuit.

f usee A colored burning flare used as a signal to warn other
road users.

G‘B‘L. Government bill of ladjng.

gasket A thin piece of materjal jnstalled in a joint to prevent
leakage.

gateway A point at which freight moving from one territory to
another is interchanged between transportatjon lines.

gear box t~perature gauge ~ndjcates  temperature of lubrjcant in
transmjssjon.

gear PIP Located at the rear of the fuel pump. Driven by the
fuel pump main shaft. Consjsts of a single set of gears to pick up
and deliver fuel throughout the fuel system. From gear pump, fuel
flows through the filter screen and to the pressure regulator.

gear ratio The re~atjonship of the number of teeth on or revolu-
tions of one gear to the number of teeth on or revolutions of the
gear with whjch it is engaged.

generator Device that converts mechanical  energy to electrical
energy by means of electromagnetjc  jnductjon. Automotjve generators
use the mechanical force of engine rotation to produce voltage and
electrical current. See A-C, GENE~TOR and D.C. GENERATOR.

glad hands Connectors mounted on the front of a trailer for
connecting air lines from the tractor.

goods Merchandise.

gooseneck The curved section of a trailer frame that includes
the kingpin and the fifth wheel apron.

governor dairy Device to automatjca~~y control the air pressure
being majnta~ned in the air reservojrs,  Keeps air pressure between
90 and 120 psi, Prevents excessive air pressure from bujldjng up.

governor ~fuel~ A system of springs and weights with two func-
tions: maintains sufficient fuel for idling with the throttle con-
trol in "Idle" position, and cuts off fuel above maximum rated rpm,

grar’n body Low side, open-top truck body designed to transport
dry f~owable commodjtjes.

groove On a tire, the space between adjacent tread ribs.
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grounded circuit A circuit in which a damaged wire or other
current carrying device accidentally touches the vehicle frame or
some metal object connected to the vehicle ground. See circuit.

gross combination weight The weight of the tractor, trailer, and
cargo (abbreviated GCW).

gross ton 2,240 pounds. More commonly called a long ton.

gross vehicle weight The weight of an empty tractor or trailer
(abbreviated GVW).

gross weight (1) The weight of an article together with the
weight of its container and the material used in packing; (2) as
applied to a truck, the weight of a truck together with weight of its
entire contents. See gross vehicle weight and gross combina-
tion weight.

half-cab A tractor having only a half of a cab along the left
side of the engine.

half capping Application of new rubber only to the tread area of
a used tire. See full capping.

hand throttle A manually set throttle in a tractor that is used
to maintain a certain engine speed. See throttle.

hand valve The valve that controls only the trailer brakes. See
trailer brake.

hazard A source of danger.

hazardous Involving risk or danger to persons or property.

tiAZARUOUS MATERIALS The various substances (materials,
chemicals, gases, etc.) which the U.S. Government agencies have
determined could cause harm or danger to public health and safety
when being transported improperly. There are approximately 24 dif-
ferent DOT transport related, broad types or classifications of
hazardous materials all of which have strictly enforceable laws or
regulations covering such things as types of containers or packages
to be used for shipping, the labeling of the packages and/or the
placarding of the vehicles, among other requirements. The hazardous
material classifications and an example of each are as follows:

blasting agents Any material designed for blasting that
is not easily detonated, such as ammonium nitrate fuel oil
mixture.

combustible  liquid A liquid that can be burned such as
furnace oil, also see Flammable Liquids.

corrosive material A substance which will eat away or
"burn" your skin such as battery acid.

27



H~ardous materials ~Cont 'd)

etiologic agent Items whjch are likely to cause diseases
in human beings shipped for laboratory ana~ysjs.

explosives~ Class A An ex~ple is dynamjte.

explosives~ Class 6 An ex~ple is special fireworks.

explosives~ Class C An ex~ple is small arms ammunjtjon.

flyable gas Any gas (or vapor) usually kept under pres-
sure and whjch easily catches fire such as propane gas used for
cooking.

flyable liquid A liquid that catches fire very easily
such as gasoline. Also see C~3USTIDLE LIQUID.

fl~~le solid A solid material that catches fire easily
such as charcoal.

irritating material A ljquid or solid material which when
exposed to air or fire gives off dangerous or very jrrjtatjng
fumes such as tear gas used for riot control.

non-f 1 gable gas A gas (or vapor) usually kept under
pressure and does not burn such as nitrogen used in trailer
refrjgerator systems.

organic peroxide A substance which is a strong oxjdjzjng
agent and fire hazard commonly used in the bleaching of leather.

oxidizer A substance which gives off oxygen whjch makes it
a fire hazard such as ~monium nitrate which is used as a ferti-
lizer by farms.

poison A Any liquids or gases that are extremely dangerous
to human life, an ex~ple of whjch is hydrorganic acid ~prussic
acid) used in the making of pesticides.

poison B Less dangerous poisons than POISON A but are
still dangerous to human health such as arsenic used for pestjcjdes.

radioactive materi al Any materjal which gives off atomic
radjatjon such as fuel in nuclear powered electrjca~  generatjng
plants.

ORB! (other regulate material) Any substance which poses a
human health and safety risk and whjch does not fit any of the
other hazardous materials classes. There are 5 classes of ORM
which are:
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Hazardous Materials (Cont'd)

ORM-A Any material which can cause an uncomfortable reaction
in human beings exposed to it such as chloroform.

ORM-B Any substance which can cause damage to the transport
vehicle if leaked during transport such as mercury.

ORM-C Any substance which does not fit the ORM-A or ORM-B
classification but which makes it unfit for transportation
unless properly prepared such as bleaching powder.

ORM-D Any material packaged in small quantity for consumer
use that would otherwise be subject to the hazardous material
classifications, but due to the fact it is packaged in small
quantities poses a minimum risk, such as small cans of cigarette
lighter fluid.

ORM-E Any substance which is not included in any of these
other hazardous materials classes but which is subject to the
Hazardous Materials Regulations such as some forms of Hazardous
Waste. Example - sludqe from manufacturing procedures and

iminateHazardous Substances such as materials used to el
fungus.

spontaneously  combustible  material (solid) Any so
stances which, when exposed to air may increase in
and/or catch fire, such as wet hay.

lid sub-
temperature

water reactive material (solid) Any solid material (includ-
ing sludges or pastes) which when accidently gotten wet may
catch fire and/or give off unhealthy gases such as magnesium
metal used in making car engines.

waste, hazardous Materials that are hazardous which are
being shipped to a disposal site or dump, and which requires
special shipping manifest papers as required by the
U.S. Environmental Protection Agency.

haz mat Nickname for HAZARDOUS MATERIALS.

hazardous shipping labels See labels, D.O.T. HAZARDOUS MTERIALS
WARNING.

hazardous warning labels See labels, D.O.T. HAZARDOUS MATERIALS
WARNING.

hazardous warning placards See PLACARDS, D.O.T. HAZARDOUS MATERIALS
WARNING.

ha+ mat placards See PLACARDS, D.O.T. HAZARDOUS MATERIALS WARNING.
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~~ada~~~ rack (51 ang) Heavy bulkhead counted ~e~~~d the cab to
protect it from a shifting load.

header bar A ~jnged, rear cross piece on oven-toe trailer, that
can be swung out of the day to load high objects.

header board See bu‘l khead. Also known as readable rack ~s~ang~.

heater service Heat protection of freight that could be damaged
by freezjng-

~jg~-~ube A truck body or sear-trainer with above average cubic
c o ntent l usually &onstru~ted with low floors and thin walls.

hi-IUW ~j~kn~e for a forklift truck.

hole (57 ang) A shift ~~s~t~~n in a gear box, e.g., low hole
jeans the lowest gear.

buffer budy Truck or trailer body capable of djs~~arg~ng its
load t~roug~ a ~otto~ o~en~ng ~jt~out ti~t~ng.

h-se wan body Truck designed for the trans~ortati~n  of
va~ua~~e saddle horses.

hose tenders Devices that keep air and e~ectrj~a~  lines ~et~een
the t~a~tor and trailer suspended and out of the way. Also kn~~n as
"pogo sticks."

hut load ~~~ang~ Rush s~~~~ent of cargo.

~~d~a~~ ic brakes Brakes that depend on the trans~jssi~n of
~ydrau~~~ pressure from a master cylinder to the wheel cylinders.

~~dr~t~~ An jnst~u~ent used to determine the state of charge
of a battery.

~~d~~~~ ani ng cation ~rodu&ed by water on the roadway, in ~~j~~
tires lose traction ~~onta~t with the roads and skim along the
water's surface, thus ~ausj~g dangerous loss of djre~t~ona~ control.

jd~~t~f~~at~u~ lights Three lights doubted in a row on vertical
~e~ter~j~e of the vehicle front and rear. Front lights are amber.
Rear lights are red. required by ~~~~~ on ve~~~~es 80 inches or core
in width. Also see clearance lights.

~g~jt~u~ coil A part of the e~e~tr~~a~  system that converts low
voltage e~e~tr~cjty  to high voltage e~e~tri~~ty.

j~~rt To receive goods fret a foreign country.

in bond ~er&~andjse  on ~~~~~ a duty or j~~ort tax is still due
~un~a~d~ is referred to as "in ~~nd.~' B~~dj~g guarantees that the
duty will be paid to the government,



initial carrier The tranportation line that picks up a shipment
from the shipper; in other words, the "first" carrier.

initial point The point at which a shipment originates.

injector A device found in a diesel engine that changes liquid
fuel oil into a mist or spray and meters it to each cylinder.

injector punp A pump used to deliver fuel to the injectors under
very high pressure.

inspection (vehicle) Checking over the vehicle parts and systems
for problems and malfunctions and to see that everything is in order
and in place. Pre-trip inspection is a thorough inspection done
before the trip. Enroute inspections are made periodically during
the trip. Post-trip inspections are done after the trip, so that
problems and malfunctions can be reported to maintenance personnel.

instrunents Devices for indicating or measuring conditions, per-
formance, position, direction, etc.

insulated body Truck or trailer body designed for transporta-
tion of commodities at controlled temperatures. It may be equipped
for refrigeration, heating or both.

insurance A contract binding a company to indemnify an insured
party against a specified loss or damage. Motor carriers purchase
many types of insurance, including cargo insurance, property damage
insurance, public liability insurance, and workmen's compensation
insurance.

intake manifold That part of the fuel system that carries the
air or air/fuel mixture to the cylinders.

intake ports Provide the connecting passages from the outside of
the cylinder heads to the inside head openings (the valves).

intake stroke Phase of the four-stroke cycle when fuel and air
enter the cylinder.

intake valves Valves used in an engine to admit air into the
combustion chambers of the cylinders.

interaxle differential luck See differential luck.

interchange point A station at which freight in the course of
transportation is delivered by one transportation line to another.

interline freight Freight moving from point of origin to desti-
nation over the lines of two or more transportation companies.

interline waybill A waybill covering the movement of freight
over two or more transportation lines.

31



jnternal c~~ustjuu engine Any engine that burns fuel within
itself, as a source of power.

jnternal e~paudjng brake A type of brake desjgned with the brake
shoes on the inside of the braking drum to expand against the inner
surface of the drum.

jnterstate Between states. See intrastate.

interstate pierce The interstate &o~er~e Act defines inter-
state as transportation from one state or terrjtory of the united
States or the district of Columbia to any other, or from any place in
the united States through a foreign country to any other place in the
united States, or from or to any place in the ~njted States.

interstate pierce Act An Act of Congress regulating the prac-
tices, rates and rules of transportation lines engaged in handling
interstate traffic.

interstate Circe ~~jssjun The Federal agen&y charged with
enfor&~ng the Acts of Congress affecting interstate commerce.

jutrastate within the borders of a State. See interstate.

intrastate farce Transportatiun  havjng origins destjnatjon
and entire transportation within the same State.

~nvujce (I) An jtem~z~d list of goods shjpped to a buyer stating
quantitjes, prices, fees, shippjng charges, etc., often with a
request for patents (2) a shjpment of invoj&ed goods,

~rr~tatjng ~aterjal or jrrjtant See ~~~~S ~~E~~~~S.

jackjng Turning a traitor while banking so as to cause the
trailer to assume a ~'ja~kknife~' posjtjon. combines with "phasing" to
allow the trailer to be steered along the prescribed path. See
chasjug.

ja~kjng it aruund Banking a semi-trailer around a very sharp
curve.

jackknjfe [I) To place the trailer at a sharp angle to the
traitors (2) a type of skid in whj~h either the traitor or the
trailer loses tra~tjon and slides sideways.

Jake Brake ~S~ang~ The Jacobs engine brake. Used as an
auxiliary brakjng device on a tractor. Builds up back pressure in
the engine by preventjng the exhaust from es~apjng so that the engjne
slows.

Jeep wheel See jue dug.

jue dug Device with a dead axle that converts a sjngle-axle
traitor to a tandem-axle traitor. It hooks over the tra~tor~s fifth
wheel, replacing it with another for the semi to be hooked onto.
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Johnson bar Type of prybar used to maneuver heavy cargo.

junped the pin Missing the fifth wheel pin on the trailer when
coupling tractor to trailer.

kingpin The bolt-like device on the underside of the front of a
semi-trailer that fits into the tractor's fifth wheel to couple the
tractor and the trailer together.

kingpin weight Weight of the trailer at the kingpin or the
trailer weight applied to the fifth wheel.

knocked down A freight classification term denoting that an
article is partially or entirely taken apart (not set up).
Abbreviated KD.

known danage Damage discovered before or at the time of delivery
of a shipment.

known loss Loss discovered before or at the time of delivery of
a shipment.

labels, D.O.T. HAZARDOUS  MATERIALS  WARNING A regulation type
label (or sticker) that is required to be placed on any package/con-
tainer of hazardous materials which identifies the type of hazard.

laden weight The weight of a vehicle and its cargo. See gross
weight.

lading That which constitutes a load. The freight in a vehicle.

landing gear A slang term for the support legs that hold up the
front end of a semitrailer when it is disconnected from a tractor.
See dully.

layover To take a rest period of eight or more hours before
continuing trip, or any extended off-duty period away from the home
terminal.

layover time The non-working time that a road driver spends away
from his home terminal before being dispatched to some other destination.

lead-acid battery A commonly used automotive battery in which
the active materials are lead, lead peroxide, and a solution of
sulfuric acid. See storage battery.

less-than-truckload  rate Refers to cargo shipments of less than
truckload size and weight; usually handled at proportionately higher
rates and freight charges. Abbreviated LTL.

liable Legally bound or obligated to make good any loss or
damage that occurs.
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lj~jljty Anythjng for which a person is liable.

lien A 'legal claim upon goods for the satisfa~tjon of some debt
or duty.

line haul The movement of frejght between major cities or ter-
mjna~s. Line haul operations do not include pink-ups or deljver~es.
Line haul service is also commonly referred to as over-the-road
~abbreviated  ~TR~ operations or "runs~'.

live axle Same as drive axle or powered axle.

ljvestock  body Truck or trailer designed for the transportation
of farm animals.

lock ring In three-piece wheel rims, the lock ring holds1 the
side ring fjrm~y on the rim base.

m See lug book.

log body Truck or trailer body designed for the transporation of
long items. See pole trailer.

lug book, driver’s daily A legal record kept by interstate
truck and bus drivers in whj~h they make entries showjng their daily
number of hours worked, vehicles driven, etc. The maintenance of
such records is required by the Federal Motor Carrier Safety
Regulations. Recently the name was offj~ially changed to ~jver~s
Duty Status Record Book.

long ton 2,240 pounds. Al so call ed a gross ton.

louver opening in cab, hood radiator sheel, or compartment for
the purpose of ventilating.

low bed An open trailer with drop Frye ~onstru~tjon used pri-
marily to haul heavy equipment. Also known as flat bed or low boy.

low boy See low bed.

low-ajr-warnjng device Any me&hanj&al means of warning a truck
driver that his vehicle is not maintajn~ng  the proper mount of air
pressure needed to operate the brakes, etc. Can be a buzzer, a
flashing red light on the instrument panel, or a small red metal flag
that drops into the driver's line of vision.

low cab forward A tractor with the cab mounted forward of the
engine to allow cab entry height to be reduced for ease of entry and
exit.

lumber body Platform truck or trailer body with rollers
desjgned for the transportatjon  of lumber.
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manifest A document describing a shipment or the contents of a
vehicle or ship.

marker liqhts Also called clearance or running lights. See

characters placed on a package

licate copy of a bill of lading.

clearanEe lights.

marks Letters, numbers, and/or
for purposes of identification.

memorandun  bill of lading A dup

mile 5,280 feet.

mileage Distance in miles.

minimun rate The lowest lawful
transporting a shipment.

rate that may be charged for

minnie (Slang) Less than loo-pound shipment.

mixed truckload A truckload of different freight articles com-
bined into a single shipment.

mode Frequently used to refer to the basic divisions of the
transportation industry. The principal modes of transportation are
truck, rail, air and water.

moisture-release  valve A valve in the air line that emits some
air each time the brakes of the tractor are applied. Prevents water
and moisture from collecting in the air system.

motor carrier An individual, partnership or corporation engaged
in the transportation of property or persons.

mutur vehicle Any vehicle, self-propelled or drawn by mechanical
power, designed for operation on the highways or natural terrain in
the transportion of property or passengers.

muffler Noise-absorbing chamber used to quiet the engine's
noise.

mule (Slang) See yard mule.

multi-stop  body Fully enclosed truck body with driver's com-
partment designed for quick, easy entrance and exit.

negligence Failure to exercise the degree of care the law
demands.

nested Packed one within another.

net ton 2,000 pounds. Also called a short ton.

net weight (a) The weight of an article clear of packing and
container; (b) as applied to a truckload, the weight of the entire
contents of the truck.
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nunf 1 annab e gas See ~AR~~~S ~TER~ALS.

nor21 e Same as jnjector. See injector

uct ane nmber Rating appljed to gasoline. ~ndjcates  the anti-
knock properties of the gasoline. The higher the numbers the greater
the antiknock properties.  See cetane n~er.

ud~eter An instrument that measures the total number of miles
traveled by a vehicle.

off-trackjng A term used to refer to the path taken by the rear
end of a vehicle when turnjng. The path of the rear wheels is
shorter than the path of the front. The off-track is much shorter on
a traitor-trailer. Drivers must compensate for off-tra~kjng in turns
and on curves.

ohm A unit of measurement of e~e~trj~a~  resistance that allows
an e~e&tromotjve force of one volt to produce a current flow of one
sphere.

oh~eter An jnstrument  that measures the mount of resistance
(in O~Ms~ in a circuit or in an electrical component outside the circuit.

ujlfjeld body heavily constructed platform-type truck body
equipped with instruments for oil drilling.

oil filter Device for gleaning and purifying the engine lubri-
cating oil.

uil pressure gauge Measures pressure of engine lubricating oil.
Pressure varies with engjne speed and oil vis~osjty.  Sudden drop of
pressure indicates  a problem.

uil seal A device used to retain lubrj~ant  in the bearjng area
of the wheel. The sealing part of the seal is usually made of a
resilient materjal such as synthetic rubber or leather, which is
assembled into a wheel or the hub bore.

open top ~traj~er~ A truck or trailer body with sides but with-
out any permanent top, often used for heavy equipment that must be
powered into place by crane. Nj~knamed ragtup.

order bill of ladjng See bill of ladjng.

organjc peruxjde See ~~~~~S ~TER~ALS.

Ok-B See ~R~~~S ~TER~ALS.

ORE-D See ~R~~~S ~TER~ALS.
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ORH-E See HAZARDOUS MATERIALS.

out-of-service driver Driver declared out-of-service by a
government representative because of hours of service violations.
The out-of-service form indicates when such a driver may commence
driving again.

out-of-service  vehicle A vehicle that cannot pass the govern-
ment safety inspection and is declared out-of-service. Cannot be
driven until the problem or problems are corrected or repaired.

outriggers Devices used for increasing width of low boy trailer.

over freight Freight separated from its waybill and bearing no
identifying marks. See astray freight.

over on bill Freight in excess of that specified by the freight
bill or the bill of lading.

over, short and danaged (OS&D) Discrepancies between freight on
hand and freight shown on the bill. Freight not covered by billing
is "over." If some is missing, it is "short." Freight received in
bad condition, is "damaged." Freight agents file an OS&D report
showing these discrepancies.

over without bill When a terminal has freight without its bill
of lading or freight bill.

overage Freight in excess of the quantity or amount shown on the
bill of lading or other shipping document.

overcharge To charge more than the amount provided in the
proper tariff.

overdrive Refers to a condition in which the vehicle's transmis-
sion is in a gear having a ratio greater than l:l, that is, the
engine
shaft.

overdriv
permit
ahead.

crankshaft turns at a slower rate than the vehicle drive
Opposite of underdrive.  (Also see direct drive).

ng the headlights Driving at a speed that will not
you to stop your vehicle within the distance you can see

overhang
of veh

(front) Distance from centerline of front axle to front
cle.

overhang (rear) Distance from centerline of rear axle to rear
of vehicle.

overriding the governor (overspeeding) When the weight of the
vehicle drives the engine beyond governed speed. Happens on hills
when vehicle is not in a low enough gear and is not supplemented as
necessary by light, steady brake application. The governor does not
control the engine speed when the vehicle is driving the engine.
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u~ersj~ed vehicle Any vehicle whose weight and~or dimensions
exceeds State regulations.

over-the-ruad INTRO See line haul operatju~.

user-uperator A trucker who both owns and drives his traitor.

oxjdjzers See ~~~~~S ~TER~ALS.

packj~g= j~prup~r Any parking that does not &omply with the
~~assjf~~at~on rules and regulations for proper parking.

~ackj~g list A detained spe&ifi~ation of packed goods.

pajama wagon  ~S~ang~ Sleeper traitor.

pal 1 et A portable platform for holding material for storage or
transportation.

palletj~ed Stacked on pallets.

panel budy Small, fully enclosed truck body often used for
small package delivery.

paral Tel circuit A circuit in which all control and
consuming devices are arranged in several independent
branch provjdes a separate current path through the c
nents on this branch only. See series circuit.

current
branches. Each
ircuit compo-

pay1 uad The cargo or frejght that a vehicle hauls.

peddle run Truck route with frequent delivery stops.

peg leg (Slang) Ljftable axle with only one wheel at each end.

perjsh~le freight Fre~g~~t subject to decay or deterioration.

pemi t A document granting perm~ssjon.

pig Trailer transported on flat rail car.

pi gg~ack Transportatjon of a highway trailer on a railway flat
car.

pjgtajl (SI angj E~e~trjca~  cable used to tra~ismit power from
the tractor to trailer.

pilferage Steaming.

pintle hook coupling device at rear of truck for the purpose of
toting trailers.

piston A device that moves up and down in the engine cylinder
and provides power to the &rankshaft.
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PLACARDS, D.O.T. HAZARDOUS MATERIALS WARNING A regulation type
of sign that is required to be displayed on all four sides of a motor
vehicle when it is hauling hazardous materials.

platform body Truck or trailer body with a floor, but no sides
or roof.

PlY A layer of rubber-coated parallel cords on a tire.

point of origin The terminal at which a shipment is received by
a transportation line from the shipper.

point system States assign points for traffic violations toward
driver license suspension.

poison A See HAZARDOUS UATERIALS.

poison B See HAZARDOUS MATERIALS.

polarity The condition of having opposite poles. In elec-
tricity, the poles are the positive and negative terminals posts of a
battery. In magnetism, the poles (north and south) are the ends of a
magnet or electromagnet.

pole trailer Trailer composed of a single telescopic pole, a
tandem rear-wheel unit, and a coupling device used to join the
trailer to a tractor. Pole trailers are used to transport logs or
similar items, when chained toqether becomes a riqid unit thereby

le inserves as its-own trailer body: Pole tra
length.

ilers are adjustab

ports Apertures in engine block for the
liquid.

passage of gas or

pussun belly (Slang) Livestock trailer with a drop frame to haul
animals on 2 levels.

post-trip inspection See inspection (vehicle).

put torches Safety equipment used on a highway to warn traffic
of an obstruction or hazard.

power-lift tail gate A power-operated tail gate capable of
lifting load from street level to the level of the truck or trailer
floor.

power stroke Phase of the four-stroke cycle when fuel is
ignited and combustion take place.

power train The series of parts that transfer the power of the
engine to the wheels. Same as drive train.

powered axle See drive axle. Commonly called a live axle.
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Ireland A term denoting that transportation charges have been
or are to be paid at shjpping point.

pww To pay before or in advance.

pressure regul~tur ~fuel~ A bypass valve to regulate the
pressure of the fuel supposed to the injectors. Bypassed fuel flows
back to the suction side of the gear pump.

pre-trip inspection See inspectiun.

preventive maintenance A systematjc checkjng and care of equip-
ment to keep repairs to a minimum.

private carrier A company that is not prjmari~y engaged in
transportation busjness and that hauls its own property in its own
vehicles. Prjvate carriers do not have to obtain operatjng authority
from the interstate commerce ~omm~ss~on~ but they must comply with
the Federal rotor harrier Safety Regulations of the Department of
Transportation.

privileged vehicle In any situatjon~ the vehjc~e whjch has the
right-of-way over other vehicles under the law. Also see burdened
vehicle.

prugr~ssive shifting A process of shifting high torque rise
engines that involves shjfting at lower rpms at slower speeds, and at
progressjvely  hjgher rpms as the speed of the vehicle increases.

prohibits articles Articles of frejght which will not be handled.

proof of delivery A motor carrier establjshes proof of delivery
from de~jvery receipt copy of frejght bill signed by consignees at
time of de~jvery. This is legal proof of deljvery.

public service  c~issiun Same as public utilities c~ission.

public ~ilities c~issjun State agency that regulates public
utilities and transoortatjon  companies.
service  c~jssjon.~

Sometimes calI ed public

pull the pin Release the fifth whee 1 'lock.

Pup (Sl and A short four-wheel trai ler which is purled behind a
semi-trainer or a straight truck,

put on the air ~S~ang~ Apply the brakes.

put un the iron ~S~ang~ Put on the tire chains.

p~o~eter An instrument that registers the temperature of the
exhaust gases.

40

c.
pru n~ber The abbreviation of the word progressive and is

usually prefjxed to an agent's record numbers on freight bills, et



radiator A device of tubes and fins through which circulating
water passes to give off excess heat and thus cool the engine.

radius rods Rods attached to frame and axles to prevent misalignment.

rag top (Slang) Open-top trailer with a tarpaulin. See open top.

rain cap Protection device used on exhaust stacks to prevent
rain entry when the engine is stopped. Opens and closes auto-
mat ically. Opens by the pressure of exhaust gases passing out of the
stack. When exhaust stops (with engine shut off), the rain cap
closes.

reaction time The time that elapses between the point that a
driver recognizes the need for action and the time that he takes the
action.

recap (driver's daily log) A summary of the hours that a driver
has worked. Used to figure out how many hours a driver can work
under hours of service regulations. Short for "recapitulation."

recap (tires) (1) To recap a tire by bonding new tread rubber
to the used tire; (2) a tire that has been recapped. See full
capping and half capping.

recharge (battery) Feeding a direct current into the cells of a
storage battery.

reciprocity (1) Mutual action; (2) exchange of privileges, such
as between two states.

reconsigment A change (made in transit) in the route, destina-
tion, or consignee as indicated in the original bill of lading.

reefer (Slang) See refrigerated  trailer.

refrigerated trailer An insulated van-type truck or trailer
body equipped with a refrigeration unit. Used for carrying
perishable goods. Al so called a reefer.

regroove To cut new grooves into a tire. This can be done only
on tires that are made specifically to be regrooved. They are marked
"regroovable."

regulator See voltage regulator.

relay emergency valve A combination valve in an air brake
system, which controls brake application and which also provides for
automatic trailer brake application should the trailer become dis-
connected from the towing vehicle.

relay valve Valve used to speed up the application and release
of the rear wheel brakes.
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reparation compensation for damage.

reservoir pressure air gauge See air pressure gauge.
I

resh i dent Goods sent to another destjnatjon under &onditions
which do not make the act subject to re&ons~gnment rules and charges
of the carrier. See recunsig~ent.

resistence Opposition to the free flow of ele~trjca~  current in
a circuit.

resistor Any device that "uses up" voltage by opposing, or
resisting~  the flow of electrical current. Resjstors may be current
consuming devices such as lamps or motors, or devices which are
desjgned for the purpose of using a specific mount of voltage.

restricted articles Types of freight that cannot be handled at
a71 or may only be handled under certain specific condjtjons.

revenue wayhi 11 A waybill showjng the mount of charges due on
shjpment.

revolutions per ~jnute The number of turns or rotations the
engine makes in a minute ~abbrevjated RP~~. Engine RPM is expressed
in hundreds on the tachometer.

ride shotgun (SI angj To ride in the passenger seat of the
tractor. Said of a ho-dirver.

rig (SI ang) Truck; tractor-semj-trawler;  truck and full trailer,
or other ~ombjnatjon vehicle.

road, prj~ary A majn road or highway.

road 9 secondary Not a main road or highway. usually narrower~
less direct, and often more wjnding than a primary road.

rock it To free vehicle from mud or snow by alternately drivjng
forward and reverse.

ruT 1 ing radius Distance from center of the tire to ground.

rul I tup A truck or trailer body with a sliding roof to permit
overhead crane loading of freight.

route (I) The course or direction that a shjpment moves; (2) to
designate the course or djre~tjon a shipment shall moves (3) the
carrier or carriers over whj~h a shjpment moves.

runaway truck ranp See escape rimp.

runnjng lights Same as clearance or marker lights. See clearance
lights.
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rural Of or characteristic of the country (as opposed to the city).

saddle tanks Barrel type fuel tanks that hang from the sides of
the tractor's frame.

seal A security device to assure that truck doors have not been
opened in transit.

secure (1) To guard or protect, such as to secure the scene of
an accident; (2) to make firm or tight, such as the cargo tie-downs or
to secbre the truck after parking; (3) to obtain, such as to obtain
help; (4) safe and free from danger, such as secure place to stop.

semi (Slang) For either a tractor-trailer combination; or for a
semi-trailer.

semi-trailer A trailer that has only rear axles. The front of
a semi-trailer either rests on the tractor or is supported by its
landing gear when coupled. See full trailer.

series circuit A circuit in which all controls and current con-
suming devices are connected in a single line, so that current must
pass through each device in sequence. See parallel circuit.

series-parallel circuit A circuit that is made up of combina-
tion of series and parallel circuits.

service (air line) See air lines.

set up A freight classification term denoting that an article is
put together in its complete state. Not knocked down.

shipper A person or agent that ships freight.

shipping labels, hazardous See Labels D.O.T. HAZARDOUS UATERIALS
WARNING.

shipper's load and count Indicates that the contents of a truck
were loaded and counted by the shipper and not checked or verified by
the transportation line.

shipper's order The document authorizing release of a shipment
traveling on an order bill of lading. See bill of lading.

shipping order Instructions to carrier for transportation of a
shipment. Usually it is a copy of the bill of lading. Used also as
record by the freight agent at origin.

shipping papers Papers used in connection with movement of
freight.

shipping permit Authority issued by a transportation line per-
mitting the acceptance and forwarding of goods, against the movement
of which, an embargo has been placed.
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shuck A frequent condition of accident victim in which there is
a lack of suffi&ient blood circulation.

short circuit See circuit.

short ton 2~000 pounds. Also called a net ton.

short age When quantity of freight received is actually less
than that shown on the documents.

shut-don valve (electric sulenuid~ Permits the fuel to be shut
off or turned on through the use of a switch key similar to that used
in automobiles.

shut-don valve ~~anual type) Located on top of the fuel pump
used to shut off fuel supply to the engine. When the plunger is
pushed in, the fuel passage to the injectors is opened. When it is
pulled out, the fuel passage is closed. It is important to keep the
valve pulled out in the "Off" position whenever the engine is not
running.

sight gauge A glass window for determining fluid levels, as in
a radiator.

sight side The side of the tractor visible by driver, i.e.,
driver's side. Opposite of blind side.

single axle ~Slang~ Slang for either a tractor with one front
axle and one rear axle or a semi-trailer with only one axle.

single drop frame A drop frame trailer with one drop, immed-
iately behind kingpin. See drop frame.

single-reduction  rear axle A rear end that reduces the drive
line rpm in relation to the rear wheel rpm by means of a single com-
bination of gears.

skid (1) A wooden platform on whi&h heavy articles or packaged
goods are placed to permit handling; (2) failure of tires to grip the
roadway because of loss of traction.

skinnie axle ~Slang~ A trailer or traitor equipped with only one
rear axle.

slack adjuster An adjustable device located on the brake
~h~ber pushrod that is used to compensate for brake shoe wear.

sleeper Truck with a sleeping compartment in the cab.

sleeper berth Area in a traitor where a driver can sleep.
Sleeper berths must meet standards set by the Federal Motor harrier
Safety Regulations.
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sleeper cab A truck or tractor cab incorporating a bed or bunk.

sliding fifth wheel A fifth wheel assembly capable of being
moved forward or backward on the truck tractor to obtain desired load
distribution between tractor and trailer axles.

sliding tandem An adjusted bogie beneath the trailer that can
be moved forward or backward to distribute the weight between tractor
and trailer axles.

slip-seat Relay operation where drivers are changed period-
ically, but the truck continues from point of origin to final desti-
nation of the shipment.

smoker (S1 ang) Tractor emitting excessive smoke from exhaust.

smokestack See stack.

snorkel The extension of pipe for the air intake side of the
air cleaner. It enables clean air to be taken in from on the top of
the cab.

snub-nose Conventional style tractor with the engine protruding
into the cab in order to shorten overall length of the tractor.

solenoid An electromagnetic device that can be used to open and
close a circuit (like opening or closing a valve, or engaging the
gear of a motor).

spark plug A device in the top of the cylinder composed of two
electrodes that provide an electrical spark to ignite the gasoline
and air mixture in a gas engine.

speedometer Indicates road speed in miles per hour.

spin out Loose traction on a slippery roadway.

split pickup or delivery An accessorial service of picking up
or delivering portions of volume shipments at more than one place
within origin or destination point boundaries.

splitter Mechanism that divides a gear into two or more ratios
such as direct, overdrive, or underdrive.

spontaneously  combustible  materials See HAZARDOUS MATERIALS.

spot the trailer To park and uncouple a trailer at a designated
locat ion.

spotter Worker in terminal yard who parks vehicles brought in
by regular drivers. Also a supervisor who checks the activities of
drivers on the road.
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spread See bridge,

spread tandem A two-axle assembly in which the axles are
separated by distances substantially  greater than that in conven-
tional assemblies.

spring brake A device that consists of a conventional brake
chamber and an emergency or parking brake mechanism for use on
vehicles equipped with air brakes. The service brake ch~ber portion
of the spring brake is identical to, and functions the same as a
brake chamber* The rear portion of the spring brake, sometimes
called the ~'piggyback,~~ houses a large and powerful spring and dia-
phragm~ ~~hich under Norman conditions, is held in the released posi-
tion ~spr~ng compressed~ by air pressure, If air is exhausted from
the spring cavity, the spring expands, forcing the diaphragms  push
plate, and rod forward, applying the vehicle brakes. A mechanical
release bolt at the rear of the chamber is provided to mechanically
cage the spring and release the brakes, if necessary.

spring brake control controls spring-loaded parking brakes.

st~i~i~er Device used to stabilize vehicle during turns. Also
called a sway bar.

stack vertically  mounted pipe (or pipes] that discharges the
engine exhaust to the atmosphere. See exhaust pipe.

stake body Truck or trailer platform body with readily removable
stakes which may be joined by chains, slats, or panels.

starter motor An electric or air powered motor used to set the
crankshaft in motion in order to start the engine,

static electricity An electrical charge produced by the gather-
ing of free electrons in one place. The electrons remain at rest
until they find a conductor that provides a path to an opposing
charge,

steering axle An axle through which directjona~ control of the
vehicle is applied* A steerjng axle may be powered or non-powered.
A tractor may have more than one steering axle.

stop ~engine~ and ~ergency stop Some tractors are equipped with
a starter button and an ~'engine stop" switch. The engine stop is
used to shut off the engine. Some tractors are e~ujpped with an
~~emergency engine stop" switch to be used only when the engine starts
to "run away" ~exceeding the safe upper RPM ~imjts~. Once the emer-
gency stop has been used, the engine will not start again until a
mechanic has made repairs.

stopping distance See total stopping distance.

stopping in transit to finish loading or un~uadi~g An acces-
sorial service of hatting volume shipments to finish loading or do
partial unloading at points between origin and final dest~natjon.
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storage Safekeeping of goods in a warehouse.

storage battery A device that stores voltage and supplies elec-
trical current by means of a chemical reaction between different
chemicals. See lead-acid battery.

storage charges Payment due for storage.

storage in transit Temporary warehousing of a shipment at a
point between origin and destination.

store door delivery Movement of goods to a consignee's place
of business.

straight bill of lading See bill of lading.

straight job (Slang) Truck with body built onto its chassis;
also called straight truck.

straight truck A truck with the body and engine mounted on the
same chasis. (As contrasted to a combination unit such as tractor-
trailer).

strip the trailer (Slang) Unload the trailer.

stroke The maximum distance a piston moves in a cylinder.

suburban Of or characteristic of the suburbs, as opposed to
city or rural.

suburbs Areas on or near the outskirts of a city.

supercharger A type of blower, connected to the engine crank-
shaft, that forces air into the intake manifold at higher than atmos-
pheric pressure to increase engine power and performance. See
blower.

supply (air line) See air lines.

supply lines (fuel) The lines that carry a supply of fuel to
each injector. Fuel enters the inlet connection and then the
injectors.

surcharge A charge above the usual or customary freight charge.

surtax An additional or extra tax.

suspension The system of springs, etc., supporting a vehicle
upon its undercarriage or axles.

swmper (Slang) A helper who rides with the driver.

sway bar See stabilizer.
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swinging meat Sides of slaughtered beef, pork, lamb, etc. that
are suspended from special racks in a refrigerated trailer.

s~chruni~ed  tr~s~issiun A transmission in which the gears are
so constructed as to allow smooth shifting without the need to
double-clutch-

tachograph A recording device in a tractor that automatically
records the number of miles driven, the speed, the number of stops,
and other pertinent statistics.

t ach~eter A device in the tractor, located on the instrument
panel, that indicates the revolutions per minute of the eng~ne's
crankshaft=

tag axle The rearmost axle of a tandem-axle tractor if that
axle serves only to support additional gross weight. A tag axle does
not transmit power.

tailgating Following the vehicle ahead of you at an unsafe
distances  i.e., less than your total stupping distance.

tailpipe ~or~zonta~~y  mounted pipe that discharges the engine
exhaust to the atmosphere. See stack.

tandem axle An assembly of two axles, either, none or both of
which may be powered.

tandem drive axles Tandem axles on a tractor, both of which
propel the vehicle. Same as twin screw.

tank trailer A semitrailer consisting of a metal tank for
carrying liquid or dry bulk. Also called a tanker.

tanker See tank trailer,

tare fight (I) As applied to a loaded motor vehicle, tare
weight is the weight of the vehicle exc~usjve of its contents.
(2) Also refers to the weight on a container and/or the material used
in the container for packing the merchandise to be shopped.

t~perature gauge A device that jndicates the temperature of
such things as coolant, lubricating oil and gear lube.

tender The offer of goods for transportation, or the offer to
place trucks for loading or un~oadjng.

te~ina~ A building for the handling and temporary storage of
freight as it is transferred between trucks, i-e., from a city pickup
to a line haul truck,

termi na7 carrier The line haul motor carrier making de~jvery of
a shipment at its destination, Terminal carrier means the last or
final carrier.
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terminal charge A charge made for services performed at ter-
minals.

terrain Natural features of the land.

test imp A device used to check an electrical circuit for
problems.

theft Feloniously taking and removing property with intent to
deprive the rightful owner, the taking of the entire container or
article. See pilferage.

thermostat Device used to maintain temperature in the engine's
cooling system within a desired range by restricting the coolant
flow.

throttle Valve that regulates the amount of fuel vapor entering
an internal combustion engine; controls the engine speed. Also see
hand throttle and accelerator.

through bill of lading See bill of lading.

tie rod Part of the tractor's steering system, it is the con-
necting rod between the steering arms.

tires, belted bias Body plies are same as those for bias tires.
In addition, tires have belt plies that constrict the diameter and
give greater rigidity to the tread. Belts are heavier construction
and the cords lie in a more circumferential direction than breakers
on bias tires.

tires, bias Body plycords lie in a diagonal direction from bead
to bead. Tires may also have narrow plies under the tread, called
breakers, with cords that lie in approximately the same direction as
the body ply cords.

tires, radial Body plycords are placed perpendicularly across
the tread from bead to bead. In addition, radial tries have belt
plies that run circumferentially around the tire, under the tread.
They construct the radial ply cords and give rigidity to the tread,
resulting in less rolling resistance which gives better fuel economy.

tires, wide base Same diameter as conventional tires, but have
a wider base that provide greater ground contact. Sometimes used to
replace dual tires, resulting in cost and weight savings.

toe-in The amount of distance which the front of the front
wheels are closer together than the rear of the wheels. Front tires
are toed-in to improve steering and increase tire life.

toe-out Opposite of toe-in.
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tolerance Permissible variation in djmens~on, weighty etc. For
ex~p~e, some states allow a tolerance in their maximum truck weight
limits.

to1 1 A charge made for the use of a facj~~ty such as a bridge or
turnpike.

tontine A unit of measure. The movement of a ton of freight
one mile.

tonnage Number of tons.

torque Force having a twisting or turning effect.

torque tube Tube enclosing the drive shaft. Transmjts forward
or aft motion from rear axle.

total engine displ ac~nt Piston displacement times the number
of cylinders. expressed in cubic inches.

total stopping distance The distance the vehicle travels
between the time the driver recognizes the need to stop and the time
the vehicle comes to a complete stop. Total stopping distance
includes perceptions reaction, brake ‘tag and braking distance.

trace To check the movement of a shipment.

tracer A request that a carrier locate a shipment to speed its
movement or to establish delivery, Or a request for an answer to a
previously filed claim or other communication.

tract ion Adhesive friction,  as of tires on pavements

tractor prutectiu~ valve controls flow of compressed air from
tractor to trailer; when closed, stops flow of air to trailer. When
this happens, the trailer brakes will apply. Used to make sure that
air is always available for tractor brakes. Must be in '~Norma~"
posjtion when tractor is hooked up to trailer and in "emergency"
positjon to unhook trailer.

traffic Persons or property carried by transportation lines.

trailer See full trailer; ski-trainer.

trai 1 er brake A hand-operated remote control that applies
trailer brakes only. Located on the steering column or dash. Must
never be used for parking. Also called hand valve, trolley brake,
trolley valve handle, trailer hand brake, and independent trailer
brake.-

trailer hand brake See trailer brake.

transfer pmp A pump used to move fue
jnjectors or carburator,

1 from fue 1 tank to
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transmission Selective gear box providing various combinations

of gear ratios.

transport To move traffic from one place to another.

transportation The movement of traffic from one place to
another.

treadle valve See foot brake valve.

tri-axle An assembly of three rear axles, any or all of which
may be powered.

triples A combination consisting of a tractor, a semi-trailer
and two full trailers, coupled together. Known as triple headers or
triple bottoms.

trolley brake See trailer brake.

trolley-valve  handle Operates the trailer's brakes. See trailer
brake.

trucking industry The business activity of carrying goods by
truck. Used generally to include carrier, drivers, warehouse and ter-
minal employees, and all others who are directly or indirectly
involved in trucking.

truckload (1) Quantity of freight that will fill a truck, (2)
quantity of freight weighing the maximum legal amount for a partic-
ular type of truck, (3) when used in connection with freight rates,
the quantity of freight necessary to qualify a shipment for a truck-
load rate, which is cheaper than a less-than-truckload  rate.
Abbreviated TL.

turbocharger A type of blower, powered by engine exhaust gases,
that forces air into the intake manifold at higher than atmospheric
pressure to increase engine power and performance. See blower.

turn around A type of trip or "run" in which the driver returns
to the origin point immediately after his vehicle is unloaded and
reloaded.

twins See doubles.

twin screw A truck or tractor with two rear axles, both driven
by the engine. Same as tandem drive axles.

twin trailers See doubles.

two-cycle engine A piston-type internal combustion engine that
produces power on every downstroke of the piston.

l A drive axle capable of being shifted throughtwo-speed axle
two gear ranges in order to double the number of gears available from
the transmission.
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unclaimed freight Freight which has not been called for by the
consignee or owner, or freight that cannot be delivered*

underdrive Refers to a condition in which the vehic~e's trans-
mission is in a gear having a ratio less than 1:1, that is, the
engine crankshaft turns at a faster rate than the vehicle's drive shaft.
Opposite of overdrive. (Also see direct drive).

universal joint A joint or coupling that permits a swing of
limited angle in any direction; used to transmit rotary motion from
one shaft to another not in line with it.

unstable cargo Cargo that cannot be completely secured against
movements such as cattle, swinging meat, liquids.

unst~~e freight See unst~~e cargo,

urban Of or characteristic of the city (as opposed to rural).

vacua brake system A brake system in which the brake mecha-
nism is activated by a vacuum.

valuations actual Actual value of goods required to be shown on
bill of lading by shjpper~ when rate to be applied is dependent on
that fact.

val ve A device that opens and closes openings in a pipe, tube,
or cylinder,

Y-belt drive Power transmitted from the drive wheels to a dead
axle by means of a V-belt connection* See belt drive axle.

Y*C,R, Driver's daily vehicle condition report.

via By the way of.

viscosity Resistance of a fluid to flow, as in engine oils.

volt A un-r't of measurement of electrical potential.

vu1 tage The electromotive  force that causes electrons to flow.
Voltage is the difference between two opposing charges, such as the
positive and negative plates of a storage battery. Voltage can be
present wjthout current flow. But current cannot flow unless voltage
is present.

volt age drop The "using up" of voltage in a circuit. Voltage
drop can be caused by resistance in the circuit wirings current con-
sum~ng devices (such as lamps, motors etc.) and by resistors.

voltage regul ator A device that controls the voltage output of
a generator*

voltmeter indicates  output of alternator in volts.
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warehouse A place for the reception and storage of goods.

warehouse receipt A receipt for goods placed in a warehouse
(may be issued as a negotiable or non-negotiable document).

warehouseman A person in the business of receiving goods and
merchandise to be stored in his warehouse.

warehousing The storing of goods.

warning labeis See LABELS, D.O.T. HAZARDOUS MATERIALS WARNING.

water level warning light Lights up when coolant level in
radiator drops below required level. Similar lights will indicate
low oil pressure or high coolant temperature, depending on the type
of engine.

water punp Pump that circulates the coolant through the engine
cooling system.

water reactive material See HAZARDOUS MATERIAL.

water temperature  gauge Indicates temperature of engine coolant.

watt Unit of measurement of electrical power.

waybill A document prepared by a transportation line at the
point of origin of a shipment, showing the point of origin, destina-
tion, route, consignor, consignee, description of shipment and amount
charged for the transportation service. Forwarded with the shipment,
or sometimes direct by mail, to the agent at the transfer point or
waybill destination. The waybill is basically a description of goods
and shipping instructions.

weighmaster A person who operates a scale for the weighing of
freight or motor vehicles. A certified weightmaster is one who has
been licensed by some governmental authority as skilled in the art of
proper weighing.

weight sheets Itemized list furnished by shippers to weighing
bureaus, itemizing articles in each consignment.

wet clutch A type of clutch that operates in an oil bath.

wet goods Liquids.

wet tank Part of the air brake system. Compressed air produced
by the compressor goes to the wet tank, which collects any water and
engine oil that the air has in it. This tank must be drained at
least once a day.
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wheel base Distance (in inches from center of hub of front
wheel of a vehicle to center of hub of back wheels or the center of
the space between the tandems.

winch rig Straight truck or tractor with a winch and~or a hoist.

~odchuck (Sl angj Driver with low job seniority.

wrecker Truck designed for hoisting and towjng disabled
vehicles.

yardbird (S1 ang) A driver who connects and disconnects tractor-
semi-trainer combinations and moves vehicles around the terminal
yard.

yard goat ~S~ang~ See yard mule.

yard jockey ~S~ang~ Person who operates a yard tractor or yard
mule, a special tractor used to move semi-tracker around the terminal
yard.

yard mule ~S~ang~ Tractor used to move semj-traj~ers around the termjna~
yard.
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LIST OF ABBREVIATIONS

................................amount

................................ ampere
APil ................... ..authorize d pickup
arr ............ ...(l) arrive, (2) arrival
art ............................... article
ATA..America  n Trucking Associations, Inc.
av ................................ average
aw ............................... average
A/U....................... ..actua 1 weight
BB ............................. break bulk
BBC .... ..lengt h of tractor in inches from

bumper to back of cab
bbl ................................ barrel
BC.....................distanc e in inches

from back of cab to end of frame
BHP .................... ..brak e horsepower
BL or B/L ................ ..bill of lading
bls ................................. bales
BMCS ..... ..Burea u of Motor Carrier Safety
BTW......................behind-the-whee 1
bu ................. (1) bushel, (2) bureau

E
.................................... box
.. ..distanc e in inches from back of cab

to centerline rear axle
CAE

0

................ ..cab-alongside-engin e
COE ..................... ..cab-over-engin e
CBE ................... ..cab-beside-engin e

or cab-behind-engine
con .......................... conventional
chg ................................ charge

;E
.............. ...(l) cask(s), (2) check
... ...(l) connecting line, (2) car load

c/o ............................... care of
COD ....... ..cas h (or collect) on delivery
co11 .............................. collect
CURtI .......................... combination
corn'1 .......................... commercial

;R'
............... (1) credit, (2) creditor
....................... ..carrier's risk

CtY ................................ county
cu ft ...... (1) cubic foot, (2) cubic feet
CUt ...................... ..hundre d weight
CYl .............................. cylinder
dba.....................doin g business as
dely............................. delivery
dian ............................. diameter
diff.........................differentia 1
disc ............................ discount
disp ......... (1) dispatch, (2) dispatcher
dist ........... (1) district, (2) distance

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .division

dk ................................... dock
D.O.T. .... ..Departmen t of Transportation
EB .............................. eastbound
eg ......... ..exempl i gratia (for example)
eq .................................. equal
est ............................. estimated
est wt ................. ..estimate d weight
ETA ............. estimated time of arrival
etc ........ ..e t cetera (and other things;

and so forth)
ETD ......... ..estimate d time of departure
ex .............. (1) exchange, (2) example
ex BL ........... ..exchang e bill of lading
exp..(l) export, (2) express, (3) expense
FA .... (1) free astray, (2) freight astray
FB ........................... Freight Bill
FHWA ..... ..Federa 1 Highway Administration
FHCSR ............... Federal Motor Carrier

Safety Regulations
FOB.........................fre e on board
frt ............................... freight
ft ........... (1) feet, (2) foot, (3) fort
91 ................................ gallon
Gcw .............. gross combination weight
gen'l ............................. general

Ei
.................................. gross
.............................. gross ton

GVW ................ ..gros s vehicle weight
hdqrs........................headquarter s
w................................ height
hhd .............................. hogshead

i;
............................. horsepower
........................... headquarters

ht ....................... ..hea t or height.
if

..................... ..i d est (that is)

................ (1) inbound, (2)in bond
ICC ........ Interstate Commerce Commission
IL .............................. Interline
imp ................................ import
inc.......(l)  inclusive, (2) incorporated
ins ............................. insurance
inter .......................... interstate
intra.......................... intrastate
inv ............................... invoice
it ................................... item
KD ........................... knocked down
LCF ............. low cab forward of engine
LCL..................les s than a car load
liq ................ (1) liquor, (2) liquid
L&D ..................... ..los s and damage
lg tn................lon g ton (2,240 lbs)
LPG ............. ..liquifie d petroleum gas
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UNIT 1.1 ORIENTATION

WHAT YOU WILL LEARN IN THIS UNIT

You will learn

o the major parts of a tractor-trailer.

o how the trucking industry operates.

o the objectives of this training course.

o rules you need to follow in class.

o safety rules you need to follow on the range and when driving
on the street.

o how you will be rated and graded during the course.

o what you must do to pass the course and graduate.

WHAT WILL HAPPEN IN THIS UNIT

Most of the information will be presented in two classroom lessons.
There will be a short lab class during which you will examine a
tractor-trailer and learn to identify its key parts.

Outline of Classroom Lessons

Lesson 1 - Orientation to Tractor-Trailer Driving Training

I. Background to Tractor-Trailer Driving
A. Importance of Trucking Industry
B. Regulation of Trucking Industry
C. Definition of a Professional Driver

II. Brief Review of the Course Contents
A. Section 1 - Basic Operation

F:
Section 2 - Safe Operating Practices
Section 3 - Advanced Operating Practices

D. Section 4 - Vehicle Maintenance
E. Section 5 - Nonvehicle Activities

III. School Rules for Students

IV. Tips of How to Study

V. Student Evaluation Procedures
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Lesson 2 - ~ntroduct~on to the Tractor-Trainer

11. Designing a Tractor
Design Factors
Frime
Engine
Drive Train
Suspension System
Steering System
Wheels and Tires
Fifth Wheel

A.
B.
C.
D.
E.
F.
G.
H.

III. The
A.
B.
C.
D.

Trailer
Basic Trailer Design
Semi-trainer Key Components
Full Trailer Coup~jng
Convertjng a Semi-trainer to a Full Trailer

IV. Ew ine Auxiliary  Systems
A. Fuel System
B. Air Intake System
C. Superchargers and Turbochargers
D. Exhaust System
E. Cooping System
F. Lubrication System
G. Electrical  System

V. The Air Braking System

I, Vehicle Defin~t~ons, Cab Design and Axle Arrangements
A. Definition and Major Parts of a Truck-Traj~er
B. Basic Cab Designs
C. Tractor Axles

~es~r~p~jon of Lab Lesson

Lesson 3 - Orientation to the Tractor-Trainer

This lesson serves as a brief introductjon to the tractor-trainer  and
its key systems and components. The lessons ends with a short question
and ans~~er period. The instructor will ans~~er questjons of a general
nature about vehicle parts and functjon~ More specific questjons will
be ans~~ered later, in Units 1.2, 1.3, and 4.1.

1.1-2



STUDENT AIDS

To help you learn the material in this unit, the following items have
been included in your student material.

0 Course Outline

o Student Rules

o Rules for Range Exercises

o Rules for Onstreet Driving

o Some Tips on How to Study

o Student Evaluation Procedures

o Review Quiz

o Tractor-Trailer Components Checklist
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This course has been designed to train you to Jerome a professional
truck driver. You will 'learn how to dawdle a traitor-traj~e~  safely
and eff~~~e~t~y- Although some ~~st~~~t~on will take place in the
classrooms most of your time ~ap~oxjmate~y 70 percents will be spent on
the ve~~~~es in lab, Lange and street lessons.

The following is an outline of the coursed gjvjng the titles of
se~t~ons~ units, and lessons, and where each lesson is taught.
C = classroom; L = Lab; R = Range; and S = Street.

Unit 1.1 - O~jentat~o~

Lesson 1 - Or~e~tatjo~ to Traitor-Traj~er  Driver T~ajnjng C
Lesson 2 - ~ntrod~&tjon to the Traitor-Traj~er  C
Lesson 3 - Orjentatjon to the Tra&to~-Trainer  L

Unit 12 - pontoon Systems

Lesson  1 - ~~trod~ctjon to ~e~~~~e instruments and controls C
Lesson 2 - instrument and foxtrot ~amj~jarj~at~o~  L

Lesson 1 - ~e~~&~e ~~spe~tjo~s: Procedures C
Lesson 2 - ~e~j~~e inspections: Practice L

Unit 1.4 - Basic foxtrot

Lesson 1 - ~~trod~~tjo~ to Basic foxtrot takeovers  C
Lesson 2 - Startjng and Turnj~g Off the Engj~e R
Lesson 3 - Pitting the ~e~~~~e in ~otjo~ R
Lesson 4 - T~r~j~g the Tractor-T~aj~er R

Unit 1.5 - S~jftjng

Lesson 1 - S~jftjng Procedures C
Lesson 2 - Development  of S~jftj~g Skills R

Unit 1.6 - ~a~kj~g

Lesson 1 - banking Pro&ed~res C
Lesson 2 - Development  of ~ackjng Skills R

Unit 1.7 - ~o~p~jng and U~~o~p~jng

Lesson 1 - ~o~p~jng and U~~o~~~j~g Procedures C
Lesson 2 - ~o~p~jng and Un~o~p~jng Skills R
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Unit 1.8 - Proficiency Development: Basic Control

Lesson 1 - Introduction to Proficiency Development Exercises C
Lesson 2 - Proficiency Development Exercises R
Lesson 3 - Proficiency Development: Practice in Basic Control S

Unit 1.9 - Special Rigs

Lesson 1 - Characteristics of Special Rigs C
Lesson 2 - Observation of Special Rigs L

SECTION 2 - SAFE OPERATING PRACTICES

Unit 2.1 - Visual Search

Lesson 1 - Visual Search Principles C
Lesson 2 - Use of Mirrors L
Lesson 3 - Application of Visual Search S

Unit 2.2 - Communication

Lesson 1 - Principles of Communication C
Lesson 2 - Application of Communication S

Unit 2.3 - Speed Management

Lesson 1 - Speed Management Principles C
Lesson 2 - Speed Management Demonstration R

Unit 2.4 - Space Management

Lesson 1 - Space Management Principles C
Lesson 2 - Application of Space Management S

Unit 2.5 - Night Operation

Lesson 1 - Night Operation C
Lesson 2 - Night Operation: Basic Maneuvers R
Lesson 3 - Night Operation: Onstreet S

Unit 2.6 - Extreme Driving Conditions

Lesson 1 - Operation During Extreme Driving Conditions C
Lesson 2 - Techniques Used During Extreme Condtitions R

Unit 2.7 - Proficiency Development: Safe Operating Procedures

Lesson 1 - Procedures for Safe Operation C
Lesson 2 - Practice in Safe Operation S
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SECTION 3 - ADVANCED OPERATING PRACTICES

Unit 3.1 - Hazard Perception

Lesson I - Recognizing Hazards C
Lesson 2 - Appl~catjon of Hazard Recognjt~on S

Unit 3.2 - Emergency Maneuvers

Lesson 1 - Emergency Procedures C
Lesson 2 - Emergen&y Skills R

Unit 3.3 - Skid Control and Recovery

Lesson 1 - Techniques of Skid Control and Recovery C
Lesson 2 - Skid Control and Recovery Exercises R

SECTION 4 - VEHICLE MAINTENANCE

Unit 4.1 - Vehicle Systems

Lesson 1 - Vehicle Systems C
Lesson 2 - V~j~~e Systems Demonstration L

Unit 4.2 - Preventive Maintenance and Servicing

Lesson 1 - Nature and importance of Preventive Maintenance C
Lesson 2 - Engine Fluids, Filters, Lights and Fuses L
Lesson 3 - Changing Tires and Checking Tire Air Pressure L
Lesson 4 - Reservoir Drainage and Brake Adjustment L

Unit 4.3 - Djagnosing and Reporting Malun&t~ons

Lesson 1 - Diagnosing and Reporting Malfunctions C
Lesson 2 - Emergency Starting Pro&edures L

SECTION 5 - NONVEH~CLE ACTIVITIES

Unit 5.1 - Handling Cargo

Lesson I - Basic Cargo Handling Procedures and
Requirements C

Lesson 2 - Techniques for Loading, Se~urjng~ and Unloading
Cargo C

Lesson 3 - Demonstration of Cargo Se~urement L
Lesson 4 - Observation of Cargo Handljng Operatjons L

Unit 5.2 - Cargo Documentation

Lesson I - Cargo Documentation: Basic Forms and Procedures C
Lesson 2 - Cargo Do~umentat ion Problems C
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Unit 5.3 - Hours of Service Requirements

Lesson 1 - Basic Requirements of Hours of Service
Regulations C

Lesson 2 - Complying with the Hours of Service Regulations C
Lesson 3 - Log Keeping Exercise C

Unit 5.4 - Accident Procedures

Lesson 1 - Accidents and Accident Reporting C
Lesson 2 - Principles of First Aid C
Lesson 3 - Fires and Firefighting C
Lesson 4 - Firefighting Demonstration L

Unit 5.5 - Personal Health and Safety

Lesson 1 - Personal Health and Driving C
Lesson 2 - Safety Equipment and Practices C
Lesson 3 - The Truck Driver's Environment C

Unit 5.6 - Trip Planning

Lesson 1 - Trip Analysis and Trip Procedures C
Lesson 2 - Trip Planning Exercise C

Unit 5.7 - Public and Employer Relations

Lesson 1 - The Driver's Role in Public Relations C
Lesson 2 - Employer Relations C
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1. Must be on time for each class.

2. No horseplay or pra~tj~a~ jokes.

3. No abuse of equjpment.

4. ~~so~ute~y no use of alcohol or any type of drugs whatsoever.

5. No profanjty.

6. Keep grounds and equjpment clean.

7. No drink bottles or cans, except in aut~orjzed areas. Put in
trash ~~ntajners.

8. No smokjng in trucks or around fuel pumps.

9. Shoes off in sleeper berth.

10. Seat belts must always be horn in all trunks, at all times.

11. Stay with your truck or problem that you have been assjgned to.

12. Park your car only in desjgnated student pa~kjng area~s~.

13. Be in classroom  every day for djsmjssa~, unless excused by your
jnstru~tor.

14. Follow jnstru~tjons fully or e'lse ask for permjssjon to change.

15. Do not argue with jnstru~tors for any reason.

16. Keep posjtjve attjtude, pay strict attentjon and keep your mind
"opens' to the new jnformatjon that will be presented to you.

1. Report to assjgned classroom each day, promptly for roll call.

2. Revjew posted daily schedules to learn where you are supposed to
be each session, then be there on time.

3. Do not speak until called upon by the jnstructor,  who will
re~ognjze you if you raise your hand.

4. Do not create noise or other a~tjon to djstra~t fellow students
who are tryjng to 'learn.
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RULES FOR RANGE EXERCISES

1. Operate vehicles only with the permission of the instructor and
when an instructor is supervising you.

2. Follow all range exercise procedures exactly. If you do not
understand an instruction or exercise, ask for help before
proceeding.

3. Only one vehicle may be operated within an exercise layout.

4. In the case of any malfunction, emergency, or problem, stop and
alert an instructor.

5. Always check on all sides of the vehicle before moving.

6. When you are observing other students' driving, stay well back from
the moving vehicles. Do not stand close to a moving truck and
never where the driver cannot see you.

your veh7. Maintain a safe distance between

8. No student may drive after drink
taking drugs or other medication
drive safely.

ing any a
that may

icle and others.

lcoholic beverage nor when
affect their ability to
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RULES FOR ONS~REE~ ~Rl~~NG

1. Operate vehicles only with the permjssion of the instructor and
when an instructor is supervising you.

2. Follow all instructions given by the drivjng instructor. If you do
not understand an instruction, ask for clarification before
proceeding.

3. Alert the driving instructor to any malfunctjon or potential
malfunctions indicated by gauges, warning lights, etc.

4. Obey all traffic laws.

5. Carry your drivers license or learners permit, medical certificate,
and logbook at a17 times.

6. No student may drive after drinkjng any alcoholic beverage or when
he~she is taking prescribed drugs or other medication that may
affect his~her ability to drive safely.

7. Check your path carefully before moving.

8. Students in the vehicle who are not dr~ving~ must be observing the
driver and the road ahead. They may not carry on conversations
that will distract the driver.
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SOME TIPS ON HOW TO STUDY

The following are tips that can help you in your learning, particularly
in the bookwork as opposed to range and road work.

a. First Is Best and Longest Remembered

That which you learn first you learn best and remember the
longest. You should always review and rewrite your notes if
at all possible.

b. Motivation:

The main thing that keeps many students from developing
effective study habits is lack of motivation. Many students
who want to do well cannot bring themselves to study when they
should, and even when they do settle down to study, they
cannot really concentrate on the job. There is no real remedy
for this, but there is a method which will make studying more
pleasant. This method is as follows:

1) Know exactly what you want to get from your studies. Why
are you here?

2) Be really interested in what you are doing. No one can be
interested for you. Are you really interested in learning
to drive a truck?

3) You will be motivated when you know what you are expected
to learn and when you have a strong desire to learn it.

C. Physical Environment:

Besides motivation, what many students lack is a routine for
study. This means that the physical environment is a very
important part of the study routine. Remember that you have
chosen a certain area for study and that you really mean to do
nothing here but study. You must, therefore, free that area
of distractions. This means that you must be sure that you
are studying instead of:

1) talking with your buddies

2) making telephone calls

3) being distracted by TV or radio

You can sum it up by saying that you must surround yourself
with a wall if you are to study properly.
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d. Study methods:

There are general rules for the effective study of books and
lessons. People who are good at studying make use of these
rules in one way or another whether they know it or not.
These people will differ in their general style of learning
and in the way they depend on different rules, but they do
follow certain rules.

One way of phrasing the rules for effective study has been
worked out at Ohio State University.  According to this study,
the essential rules are condensed into a formula: SURVEY Q 3R
or merely SQ3R. This means:

SURVEY
QUESTrO~
READ
RECITE
REVIEW

I> SURVEY:

Survey what you are going to read by glancing through the
materials and running through the various chapter headings
In this way, you learn, in a general way, what the chapter
is about, and you know what to expect. It is also a good
idea to read the introduction. This will let you know
where you are going. You should also read the summary, if
there is one. This will give you the main ideas or
important  points. When you know where you are going, you
become motivated and oriented.

2) QUESTION:

Ask yourself~ '~What am I expected to learn?" It is also
valuable to ask your own questjons about the learning
material. Try to turn the headings of sections into
questjons, and read for the answers. This makes you
concentrate by giving you something to look for.
Questions~ then, have several benefits; they maintain
interest, make you partjcipate act~vely~ and cause you to
test yourself to see what you are learnjng. If you test
yourself before your instructor does, you will do much
better.

3) REAM:

The next step, of courses is to read and to read
carefully. Read to answer the questions you must ask
yourself, and contjnuously  challenge yourself to see that
you understand. Read to remember, and read everyt~~~ng~
that means tables, grap~~s~ and other ~llustratjons.  These
often emphasize important points and can tell you at a
glance what the whole page is about. But, reading like
this means taking notes or making an outline.
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4) RECITE:

This is one of the most important techniques of effective
study. To make sure that you understand and remember,
stop periodically and recite to yourself what you have
read. After reading a paragraph, topic, or chapter, stop
reading, and in your own words, answer the questions that
you asked yourself about the subject. This step is where
most learning takes place.

5) REVIEW:

Enforce your learning by frequent review. If you learn
something perfectly but do not review it, you will find
that a few days, or even hours, later, you will remember
only a small part of it. FORGETTING TAKES PLACE VERY
RAPIDLY.

Remember, no one can study for you. It is your
responsibility. The most important problem in studying
effectively is development of motivation to study, and only
you can supply this. But, organized study routines are
helpful, especially when helped through SQ3R.
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S~DENT E~~UAT~ON PROCEDURES

You wi71 be evacuated perjodjca~~.y  t~lrough the course, and in a
three-part final examjnatjon at the end of the course.

1. After Se~tjon I has been completed, your ability to handle a
truck wi77 be tested on the range. All basic maneuvers
hovered in Sectjon 1 wiT7 be included in the test.

2. A wrjtten test wi71 be admjnjstered  fol~owjng each section.

3. instructors will monjtor and eva~aute your progress
continuously  durjng onroad drjvjng and range exercises.

4. The final examjnatjon wi71 be admjnjstered fo~lowjng
~omp~etjon of Section 5. It will cover materjal and exercises
from a71 se~tjons and units of the course. The final
examjnatjon will consist of three parts: (a) ~~rjtten Test,
(b) Range Test, and (c) Onstreet Test. You must get a
passjng score on a'71 three tests in order to graduate from
this course.

The Range Test

The Range Test is used to evaluate your knowledge of the six sides
le.!&, top, bottom, front, rear, left and rjght~ of your vehicle in
re~atjon to its surroundjngs. You will take the test twice. First,
you will take it to assess your progress in the early part of the
course to determjne your vehicle handljng skiTTs before takjng the
vehicle on the street. The second time you wiTT take it as part of the
end-of-course test. The test is given to one student at a time. You
will take the test in an off-street area, where there is no other
traffic. The test wiT7 be taken in one of the s~hoo~'s trajnjng
vehicles, whj~h wil7 not be loaded.

The range test wiT7 jn~~ude the fol~owjng maneuvers:

Ba~kjng--You  wil7 back the vehic‘le wjthjn a lane marked out on
the pavement.

Offset Alley--You wi71 drive down a pair of alleys that are
"offset" so as to require a sharp turn to the left or right.

Alley Dock--~hj~e  ba~kjng~ you will turn the vehicle 90" from
a "street" posjtion in order to back down an alley.

Alley Dock ~~a~kknjfed~--You will back the vehj~~e into a
'~ja~kknjfe" parkjng posjtjon.

Parallel Parkjng--You  will back into a parkjng space using a
parallel parkjng maneuver.
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Serpentine--You will weave in and out along a "serpentine"
course, both forward and backward.

Contr;lled SFp--You will bring your vehicle to a stop with
your ront w eels resting on a line painted on the pavement.

Overhead Clearance--You will judge whether your vehicle can
pass under an overhead obstacle placed in your path.

Pretrip Inspection--You will perform a complete pretrip
inspection in a specified time limit.

Coupling and Uncoupling--You will safely couple and uncouple
a trailer in a specified time limit.

You will be tested objectively on how well you perform these specific
exercise maneuvers. Most exercises will be scored on four measures:

1. Time to complete the exercise

2. Motion control (stopping or changing directions forward
or backward)

3. Distance (from the curb or end of alley in parking
exercises)

4. Contact of boundaries (lightly touching or actually
hitting exercise barricades, cones or lines)

The scoring standards for this test will be described later in Unit
1.8, Proficiency Development, where practice for the test is given.

The Onstreet Test

The Onstreet test is used to evaluate your ability to handle a
tractor-trailer in roadway situations. The street test is given to one
student at a time and will last approximately two hours. You will take
the test in one of the school's training vehicles, which will be loaded
at the time.

You will be tested on how well you handle specific performance checks
in varying roadway situations.

BASIC CONTROL
Acceleration
Braking
Shifting
Uphill operation
Downhill operation
Speed adjustment/curves
Lane keeping/straight/turns

VISUAL SEARCH
Distance scanning
Intersection scanning
Mirror usage/scanning
Mirror usage/speed-

direction changes

COMMUNICATION
Signalling direction changes
Cancelling signals
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SPEED MANAGEMENT
Flowing with traffic
Upgrades and downgrades
Adjusting for curves
Intersections
Visibility/Traction Adjustments

SPACE MANAGEMENT
Following distance
Pass ing
Return to lane
Gap judgment
Merging

LANE USE
Upgrades
Multilane roads
Turns

1.1-16

NIGHT OPERATION
Use of high/low beams
Speed adj ustment
Space management

TRAFFI CLAWS
Speed 1imits
Signs/signals

HAZARD RECOGNITION
Road conditions
Traffic conditions

•

•

•



UNIT 1.1 - REVIEW QUIZ

To be completed in class.

Part A

Identify the numbered parts on the tractor by putting the number in the
correct box.

I t EXHAUST STACK I I SLEEPER BERTH

t-1C A B 1 I FIFTH WHEEL

1 I MUFFLER 1 I FUEL TANK

El AIR INTAKE STACK
(SNORKEL)

I I TANDEM AXLE
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Part B

bates the term in Cocoon A with the best ~dentifjcat~o~ in Column B,

I* Tractor with a tag A. Controls distance that a
axle brake shoe travels to apply

force.

2. Dry tank 3. A tandem axle assembly in
which the forward axle is
"'1 ive."

3‘ Pint‘le hook c. A "~~o~er~~  driven by exhaust
gases.

4. Slack adjusters D. Stores topdressed air before
it is used in air-braking
system.

7. trolley valve

8. headlands

9, Blue service hose

E. Connects se~j-trainer to a
fifth wheel.

F‘ Metal fixtures at the end of
air hoses and on the trailer
body.

G. ~rovjdes ~rakjng to the
trailer wheels only.

H‘ Air brake ~~nne~t~ons color
code,

I. Device on a full trailer
that connects it to the
toting vehicle.

J‘ Device on a toting vehicle
that a dra~~ar is connected
to.



UNIT 1.1 - TRACTOR-TRAILER COMPONENTS  CHECKLIST

This checklist is to help you identify tractor-trailer components in
the lab.

Under the Hood/Cab

Oil and coolant level indicators
Engine
Radiator
Cranking motor
Fuel pump
Filters
Belts

Key Cab Parts

Sleeper berth
Storage compartment
Instrument panel
Vehicle controls

Tractor

Front wheels
Steering linkage
Front suspension
Brake parts

Drums or discs
Brake chambers
Slack adjusters
Air lines

Air compressor

Tractor (continued)

Air tanks
Fuel tanks
Exhaust stack and muffler
Intake stack and air cleaner assembly
Batteries
Air horns, lights, and reflectors
Coupling device
Mud flaps
Rear axles, wheels and tire
Rear suspension
Fifth wheel

Trailer

Coupling device
Tractor-trailer connections

Electric lines
Service and emergency air lines
Gladhands
Landing gear
Spare tire carrier

Lamps and reflectors
Trailer suspension
Trailer axles, wheels, and tires
Brake parts, including air tank
Mud flaps
Rear end protection device
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UNIT 1.2 CONTROL SYSTEMS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn

o the name, location, and function of each of the primary
controls including those required for steering, accelerating,
shifting, braking, and parking.

o the name, location, and function of each of the secondary
controls including those required for control of lights,
signals, windshield wipers and washers, interior climate,
engine starting and shutdown.

o the name, location, function, and the acceptable reading range
of the various, gauges and instruments required to monitor
vehicle and engine speed, as well as status of fuel, oil, air,
cooling, exhaust, and electrical systems.

o the importance of checking the instrument panel regularly so
that you can spot problems early.

WHAT WILL HAPPEN IN MIS UNIT

There will be a classroom session to help you become familiar with the
purpose and function of the controls and instruments commonly found on
a truck tractor. During the lab lesson, the instructor will point out
the controls on a truck tractor and, where possible, demonstrate the
operations.

Outline of Classroom  Lessons

Lesson 1 - Introduction to Vehicle Instruments and Controls

I. Function and Operation of Vehicle Controls
A. Controls Related to Starting and Stopping the Engine
B. Primary Vehicle Controls

1. Accelerator Pedal
2. Steering Wheel
3. Clutch Pedal
4. Transmission Controls
5. Brake Controls
6. Optional Controls

C. Secondary Vehicle Controls
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II. Purpose and Function of Vehicle instruments
A. ~rnp~rtan~e of Instruments
B. Basic instruments
c. Pressure Gauges
D. Temperature Gauges
E. Warning Devices
F. Ta~h~graph

Ues~~i~~ion of Lab Lesson

Lesson 2 - instrument and control Fami~ar~zat~~n

In this lesson, the instructor will take three students at a time on a
systematic tour of the traitor-trai~er's  controls. He will also
identify the instruments and warning devices on the traitor and indi-
cate jnstrument  readjngs for proper operation. At the end of the
lesson, you will be able to answer questjons concerning the fun~tjon
and operation of vehicle ~~ntr~~s and jnstruments.

STUUENT AIDS

To help you learn the maternal in this unit, the following items have
been intruded in your student material.

o ~dentifi~atjon of Vehicle controls and instruments

o Review Quiz
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IDENTIFICATION OF VEHICLE CONTROLS AND INSTRUMENTS

VEHICLE CONTROLS

You can recognize the function of many of the controls on a tractor
because they are the same (or very similar) to those on a car, e.g.,
the accelerator clutch, gear shift.

Below is a list of some of the more common controls that you will only
find in the tab of a truck-trailer.

Drive Train Controls

Clutch/Brake--On nonsynchronized transmissions. Stops or slows
down transmission input shaft and countershaft. Used to engage
first or reverse gear when the vehicle is stationary. Engaged in
last inch of clutch pedal downstroke.

Twin Sticks--The two gearshift levers when vehicle has main and
auxiliary transmission.

Controls on a Single Gear Shift Lever

o Range Selector. Knob on gearshift lever of transmissions
which have high and low range, such as 13-speed Roadranger.
Put in low range for low through 4th gear. High range for
5th to 8th gear.

0 Splitter Valve. On some transmissions such as 13-speed
Roadranger to split high gears (5th to 8th) into direct and
overdrive. Flipped to direct for 5th direct, flipped to
overdrive for 5th overdrive, etc.

Interaxle Differential Lock Control--Control on twin screws that
locks and unlocks rear tandem axles.

o Unlocked Position. Normal to allow axles in tandem to
operate independently of one another on dry surfaces.

o Locked Position. Equalizes power in axles to prevent wheels
from spinning on wet or slippery surfaces. Must be used
before wheels begin to spin or with the vehicle stopped and
the spinning stopped.

Brake Controls (Air Brake System)

Foot Brake Control Valve--Operates service brakes on tractor and
trailer. When depressed, opens valve to release air pressure to
all the brake chambers on the tractor and trailer.

Trailer Brake Control Valve--Hand brake which operates service
brakes on trailer only. Used only in special situations.
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Trailer Protection Valve--controls  air supply to trailer brakes.
Open for Norman operation with a trailer and is closed for
operation without a trailer. Closes automatically in the event
that airlines to the trailer are broken.

You will find these vehicle controls in the cab of some tractor-
trailers.

Front Brake Limiting Valve--Option on some traitors.  Limits
amount of braking force on front axle brakes by about 50 percent
when operated. Helps prevent wheel lockup on wet or slippery
surfa&es.

Engine Brakes--Supplements  the service brakes. An example is
"Jake Brakes" wh~~h open exhaust valve on power stroke to ~~brake"
the engine. Operated~when toggle is in "on" position and
a~t~vated as driver releases foot from a~~e~erator. Properly used
on downhill runs. Jake Brakes and other types of exhaust brakes
save the service brakes.

On the fo~low~ng page i s an ~~~ustrat~on of a dashboard instrument
pane~~ of typi~a~ twin s~rew~ d~ese~-powered traitor. There are two
main se~tions~ the tell -tale panel and the instruments.

VEHICLE INSTRUMENTS

Tell-Tale Panes--Warning  lights which light up to indj~ate a
control is operating or that something is wrong.

1.

2.

3.

4.

5.

6.

7.

Turn signal left. Flashes when left turn signal is
operating.

~oo~ant level. Lights up when coolant level is too low or
engine is overheating.

Low oil. Lights up to indicate when oil level is too Tow.

High beam. Lights up to indicate when high beams are on.

Low air. Lights up when air pressure in braking system drops
to 60 psi. unsafe to operate. There may also be a buzzer
which goes off.

Differential  lock. Flashes when djfferentjal lock is in
"cooked" position.

Turn signal right. Flashes when right turn signal is
operating.
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The following is a list of instruments and gauges s~~~~ in the
illustration with a brief explanation of each. Safe operating ranges
vary s~~~~~at by type of engines You should always check the
~~~rat~~'s manual for instructions in the safe and unsafe operating
ranges for each ~nstru~~nt~gaug~.

exhaust pyrometer--indicates  temperature of exhaust gases in
exhaust ~anif~~d~ Safe t~~p~ratur~ range scion on panel. Excess
te~~~ratur~ could damage tur~~c~arge~.

Oil ~ressurF--indicates  oil pressure. ~~r~a~ oil pressure depends
on type of engine.

Engine Oil ~~~~erature--indicates  engine oil t~~~erature~ usually
~~-6~ degrees above coolant temperature. Safe range is ~~~-~~~
degrees when operating under Norway conditions.

~~~~ant ~e~~~ratur~--S~~~s  temperature of water or ~~~~ant in
e~gjne block. ~~r~a~ range ~~~-~9~ degrees. !&en above Norway
range, indicates engine may be overheating.

~~~t~r--~~g~st~rs amount of charge or discharge the battery is
receiving from venerator. ~~~u~d domain at center ~'zer~'~ when
engine aid electrical  system is off.

~~~t~~ter--~~asures  voltage output to show battery condit
needle should be between 12.0 to 14.5 volts during Norway
operation.

ion.

~ac~~~~t~r--~ndi~at~s  engine speed in rpm ~~ev~~ut~~ns per minutes
from 0 to ~,~~~ rpm. Key to shifting, as rpm indicates peeper
gear selection,

~~eed~~~ter--undulates  vehicle speed in miles per hour.

Air Fr~ssur~--indicates  blurt of air pressure available in air
braking system. ~~r~a~ ~p~ratj~n is fade 95-120 psi. 60 psi
indicates unsafe, low air pressure.

Air Brake pressure--indicates  in psi count of air pressure
expended when brake pedal is depressed.

Air Filter restriction--~~~~s  c~nd~t~~n of filter cartridge in air
intake system. If it points to green area on gauge, everything is
okay. If needle points to red area, indurates a restriction in
system ~~i~~ must be corrupted promptly,

Axle temperature  laughs--erasures  t~~pe~atur~ of lubricant  in
front and rear of drive axles in tractor, ~~r~a~ range is ~~~-~~~
degrees a~t~~ug~ it can run hotter under curtain conditions*
Front axle usually runs bitter than rear axle in tandem.
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UNIT 1.2 - REVIEW QUIZ

To be completed in class.

PART A,- - -

Match the control or instrument in Column A with the best
identification in Column B.

COLUMN A COLUMN B

1. Tachometer A. Normally in "unlocked"
position to allow axles
of tandem to turn
independently.

2. Tachograph B. Prepares a chart that
shows activity of
vehicle.

3. Tractor protection valve C. Uses engine compression
to slow speed of the
vehicle.

4. Interaxle differential lock D. Measures temperature of
control engine exhaust.

5. Pyrometer gauge E. In "emergency" position
activates trailer
brakes.

6. Exhaust brakes

1.2-7A
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PART B

Read the description of each situation and answer the questions.

The air pressure is dropping. It reaches 60 psi and the low air warn
ing device goes on. The air pressure continues to drop gradually.

1. What does this indicate?,....- _

2. What should you ~~? _

3. What will happen if you don't act fast? __

The engine oil temperature is rlslng gradually. It is out of the nor
mal range. At the same time, oil pressure is gradually dropping and it
is below the normal range.

1. What does this indicate?,,....- _

2. What should you do?,..... _

3. What wi 11 happen if you fail to act?~------------

1.2-7B
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UNIT 1.3 VEHICLE  INSPECTIONS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn how to

o inspect, and check the condition of important parts of the
tractor-trailer, including instruments and controls; engine and
drive train; chassis and suspension; steering system; braking
system; tires, wheels, and rims; lights and signals; coupling
system; emergency equipment; and equipment used to secure
cargo.

o make pretrip inspections correctly and quickly.

o make enroute inspections by checking mirrors for signs of
trouble, checking instruments and watching for other signs that
there is a problem, and by stopping from time to time for a
walk around inspection, especially when you are transporting
dangerous cargo.

o make post-trip inspections by properly noting problems you had
on the trip and vehicle parts that aren't working correctly.

You will learn

o a systematic procedure for making a quick and complete
inspection.

o why an undiscovered malfunction or vehicle problem can be
unsafe and cost you time and money.

o the importance of having malfunctions corrected quickly.

spections, inc
the driver's

o Federal, State, and other regulations on in
special regulations for hazardous cargo and
responsibility for inspections.

o procedures for performing post-trip inspect

luding

ions

WHAT WILL HAPPEN IN THIS UNIT

The unit begins with a classroom session that covers the objectives of
inspections, types of inspections, and proper procedures. The majority
of time will be devoted to range demonstration and student practice in
making inspect ions and detecting malfunct i ons and potential. problems.
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Lesson I - Vehjcle ~~s~ectjo~s~ ~~oced~~es

I* Types of vehicle ~#s~ect~o~s and Their importance

II* What to Look For rhea ~~s~ect~ng vehicles
A. Fluid Leaks
s, interference with ~~sjb~~jty
c* Bad Tires
D. wheel and Rim Defects
E. ~~akjng System Defects
F, Steering System defects
G* Suspensjon  System Defects
H. Exhaust System Defects
I* C~upljng System Defects
J. Cargo P rob1 ems

A. ~ha~acterjstjcs  of a Good ~~etrj~ ~~s~ect~o~

F:
Federal ~e~~~rerne~ts
~ns~ect~o~ procedures

A. Twin Trailers
8, Tankers
C. Refrigerated Units

Lesson 2 - Vehjcle ~~s~ect~o~s: Practice

This lesson begins with a derno~st~atjo~  of the ~~et~j~ j~s~ectjon
procedure by the j~st~~cto~~ You may ask questjons any time you don't
~~de~sta~d what the j~st~~ctor is doing or why he is doing it.

In the second part of the lesson, the stffde~ts will ~ractjce the
~ret~j~ ~~s~ectjo~ procedure. One student will respect the vehicle for
real or sjm~~ated defects, desc~jbj~g outsold what he is doing as he
goes l The ~erna~~j~g students will observe his ~rog~ess~ ~otj~g any
mistakes he makes* Students will take tails j~s~ectj~g and obse~~~~g
on djfferent days, to avoid hayj~g overly long, fat~g~j~g lab
sessions I



STUDENT AIDS

To help you learn the material in this unit, the following items have
been included in your student material.

o Federal Regulations Which Apply to this Unit

o Pretrip Inspection Check List--for use throughout this course

o Walkaround Sequence-- an illustration of the walkaround
inspection

o Example of a Driver's Inspection Report Form

o Review Quiz
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~EDE~L REGULATIONS  THAT ~PLY TO THIS UNIT

You should revjew the fo~~owjng regulations from the handbooks  Federal
Motor Carrier Safety Regulations and Noise Emission Requjrements

3g~~~--Equipment  inspection and use. ~Regu~at~on regarding
responsibility  of driver to inspect,~

3g~-~--Emergency  equipment, jnspection,  and use. ~Regu~atjon regarding
responsibility  of driver to check emergency equ~pment*~

3g~*g--Safe Loadjng ~Regu~ations regarding drivers responsibility  to
inspect cargo securement.~

3g3.g~--Emergency  equjpment on all power units. ~Regu~at~ons regardjng
requjrements for emergency equ~~rnent*~

3g3~~DD--~enera~ rules for ~rotectjon against shjfting or fa~~jng cargo.

3g3‘~D~--Securement  systems ~Regu~at~ons regarding cargo tiedown
devices~

3g3*~D4--~~ockjng  and 3racing ~Regu~at~ons regarding prevention of
cargo movements

3g3.~D~--Front-end  structure ~Regu~at~ons regardjng protection of
driver compartments from shjft~ng cargo.~

3g~~~--~nsafe  o~eratjon forbjdden ~Regu~atjons forbidding operatjon of
unsafe vhejc~es~

3g~.g--~nspectjon  of motor vehjc~es in operatjon.  ~Regu~at~ons
regardjng "out of service" vehjc~es.~

39~~~~--Drjver vehicle ins~ectjon report~s~.

39~*~3--Driver  j~s~ect~on ~Regu~ations  requiring driver to review
vehicle inspection report and confjrm repairs.~

3g~*~~--Tires ~Regu~ations regar~jng tire inspection on vehicles
containing hazardous cargo and what to do if conditjons
indicate a tire fire.)
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UNIT 1.3 - PRETRIP INSPECTION  CHECKLIST

1. Approach Vehicle

Check general condition. Note fresh leaks.

2. Check Under Hood (or Cab)

First check that brakes are applied and/or wheels chocked. Oil level,
coolant level, power steering fluid lines*, windshield washer fluid
level, battery fluid level, connections and tiedowns, automatic
transmission level*, engine oil makeup reservoir*, belts, leaks in
engine compartment, wiring.

3. Start Engine and Check Inside Cab

Monitor Instruments--Oil pressure, ammeter/voltmeter, coolant
temperature, air pressure, telltale lights, and warning buzzers.

Check Condition of Primary and Secondary Controls--Clutch, accelerator,
brakes, transmission, horn, lights, climate controls.

Check Operation of Controls--Steering play, clutch free play,
accelerator and brake pedals, horn, windshield wipers, climate
controls, interior lights.

Check for Vision--Mirrors and windshields.

Check Emergency Equipment--DOT-required equipment, optional items such
as tire-changing equipment, spare lamps, tools, etc.

Turn Off Engine and Leave Cab-- when air pressure has built to governor
cut-out pressure, turn off engine, put transmission in lowest forward
gear, set parking brake and turn on low beams and four-way flashers.

4. Check Lights

Check low and high beam operation and alignment, four-way flashers.
Clean and adjust mirrors.

5. Conduct Walkaround Inspection

General--Turn off headlights and four-way flashers, turn on parking
identification and clearance lights. Activate right turn signals.
Conduct walkaround in sequence indicated.

* If so equipped
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PR~TR~P INSPECTION CHECKLIST  ~Cuntinued~

Left Side of Cab
Driver's door glass and door latches
Left front wheel, rim, tires, wheel bearing or hub oil seal and level
Left front suspension, sprjng~s~~  spring hangers, shackles,
&bolts, shock absorbers

Left front brake*, brake drum, hoses, check slack adjusters.

Front of Cab urea
Front axle, steerjng system, license plates, w~ndshje~d~ wiper arm

tensions wiper blade rubber, 'lights and reflectors.  Operation of
right turn signal.

Rjght Side of Cab Area
Check all items as done on left side.
Operation of cab tilt mechanjsm.*

Right Saddle Tank Area
Right fuel tank~s~, visible parts of rear of engjne, transmission,

exhaust system, Frye and cross members, spare tire

Coupling System Area
Fifth wheel supper and lowers, air and electrical  lines to trailer,

sending fifth wheel*

Rjght Rear Tractor Wheels Area
Dual wheels--wheels, rims, tires. Same type and evenly matched tires.
Tandem axles--repeat wheel and tire jnspectjon. Also, check

securing of wheel mountjng for single wheels
Suspension--spring~s~,  spring hangers, u-bolts, torque rod arms,

bushings~ shock absorbers, alignment
Power axles*--not ~eakjng. Retractable axle*--condjtjon of lift
mechanjsm

drakes--brake drums, hoses. Check slack adjusters, spring brakes

Rear of Tractor Area
Frame and cross members, lights and ref~ectors~ license plate,

sp~ashguards* --not chaffjng wheels, air and e~ectrjca~ lines

Trailer Frontal Area
Air and electrical  connectjons, license re~jstratjon holder, header

board secured*, canvas or tarp carrier &cured*, lights and
reflectors

Rjght Side of Trailer Area
landing gear, spare tjre~s~*~ lights and reflectors, cargo

securement and covering*, s~deboards*~ curbsjde doors secured*,
if overwidth are signs mounted and permits in order, frame and
cross members

* If so equjpped

-
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PRETRIP INSPECTION  CHECKLIST (Continued)

Right Rear Trailer Wheels Area
Dual wheels--wheels, rims, tires, Same type and evenly matched.
Tandem axle--repeat tire and wheel inspection. Also check securing

of wheel mounting for single wheels.
Sliding axle*-- position and alignment, Flexible airlines,

suspension spring(s), spring hangers, U-bolts, torque rod arms,
bushings, shock absorbers

Brakes--brake drums, hoses,check slack adjusters and spring brake.
Drain air tank, close petcock.

Rear of Trailer
Lights and reflectors, license plate(s), splash guard, cargo

securement and covering*, overlength or overwidth signs*,
additional lights/flags*, rear door secured, required seals in
place*

Left Rear Trailer Wheels Area
Same as right rear wheel area except for draining air tank

Left Side of Trailer Area
Same as right side except for "side doors"* instead of "curbside

doors"*

Left Saddle Tank Area
Same as right saddle tank area except for spare tire. Also check

battery*.

6. Check Signal Lights

Turn off all lights. Activate stop lights and left turn signal lights
and check condition and operation on both tractor and trailer

7. Check Air Brake System

Test Service Brakes
Note air pressure lost while out of cab. With engine off, apply

foot pedal. Note if air pressure drops more than 3 psi in one
minute (tractor only) or 4 psi in one minute (combination unit)

Test Low Pressure Alarm and/or Light
Fan off air pressure, At about 60 psi, low air pressure warning

device should activate

Test Tractor Protection Valve
Continue fanning off air pressure. At approximately 40 psi,

tractor protection valve should go from "normal" to "emergency"
causing trailer brakes to lock up

* If so equipped
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Check Air Pressure buildup
Start engine. Air pressure should build up to 105-115 psi withjn 3
to 3-112 mjnutes~ note if low air warning devices shut off at
proper time

Fasten Seat Belt

Test Parking Brake
Apply with vehjc~e r~~~~~g slowly to avoid damage

Test Trailer Brake
Apply with vehicle ro~~jng slonly to avoid d~age

Test for Excessive Slack in Fifth Wheel
Set trailer brake, carefully and gently rock trailer in

first and reverse gears

Test Brake System Balance
Build up speed to 5 to 7 mph ~~i~~ and apply brakes sharply

(in yard). Note any "pu~~jng'~ or mushy feeling that jndjcates
lack of proper adjustment

Complete Pretrjp ~nspectjon Report Form (if required by employers
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Walkaround Sequence

1 . Left Side of Cab Area

2 . Front of Cab Area

3 . Right Side of Tractor Area

4. Right Saddle Tank Area

5. Coupling System Area

6. Right Rear Tractor Wheels  Area ‘\
I

7. Rear of Tractor Area

8. Trailer Frontal Area

9. Right Side of Trailer Area

IO. Right Rear Trailer Wheels Area

11. Rear of Trailer Area \
12

12. Left Rear Trailer Wheels  Area ,I/*

13. Left Side of Trailer Area \\
14. Left Saddle Tank Area

,i5-\1Y6
J

: 7
‘8i
\I
‘9IIII
$\10

\\\
I

1’
/’
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~~arnple of Driver’s Inspection Report
~A~~TE~A~~~ (SEE INSTRUCTIONS  ON REVERSE SIDE)

CHECK  DEFECTS  ONLY.  Explain  under  REMARKS
CONFLATION  OF  THIS  ~EFQ~T  REQUIRED  BY  FEDERAL  LAW,  49CFR  396.71  & 396.13.

mileage  (t-40  Tent~s~

Truck  or
Tractor  No. u Trailer  No.

Dolly NO. Trailer  No. Location:

IN CAB
q  03  ~uge~aming  ln~~~~
0 02  ~~n~h~efd  ~ipars~~he~
q  54  ~orn(s~
El 01 ReaterlBe~o~er
q  02  ~~rrn~
t3 15 Steedng
q  23 Clut~
D 13 Service  Brakes
q  13 Parking  Brake
ci 13 emergent  Brakes
q  53 T~angfes
0 53  Fire  E~nguisher
q  53  Bther  Safes  Equipment
q  34  Spare  Fuses
El 02 Saat  Belts

E~ERIDR
13 34 Lights
q 34 R ~e~o r s
ci 16 Suspension
q 17 Tires
0 18 ~haals/RimslLugs
q 32 3ettery
•I 43 Exhaust
D 13 Brakes
q  13 Air  tines
0 34 Light  tine
cl 49 ~~.~hee~
q 49 Other  Caupl~ng
q 71 be-Oowns
D 14 Raar-End  Prote~on
Cl ~ Other

5 71 Bod~lDoo~
s 71 ~eoowns
0 34  lights
J 34  Reflector

Cl 16 Suspen~on  El 77  ~n~ng  Bear 0 79  Rear End  Prote~on
0 17 Tires  q  59  K~ng~n  Upper  Pfate Dp Other
q RI ~heels~RimslLugs  q  59  ~.~heel ~001~~
q 13 Brakes  0 59  Other  duping  -Devices ,,O~~r,r~

CI NO OE~EGTS

SHOP  REPERKS
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UNIT 1.3 - REVIEY QUIZ

Part A - Consequences

In Column A, we have listed situations that could occur as a result of
a vehicle defect or malfunction. Column B shows a step in a pretrip
inspection. Match the step to the situation it might have prevented.

COLUMN A COLUMN B

A situation you don't An inspection step that might
want to happen! have prevented that situation

but was skipped!

1. Engine failed and serious
damage occurred as a result
of lubrication loss.

2. Vehicle declared "out-of-
service" because of defec-
tive steering.

3. Pieces of cargo fell off
trailer.

4. A blowout in the right front
tire, and vehicle ran off road

5. Brakes reacted too slowly
and accident occurred.

A. Checked under front end of
tractor for bent, worn or
missing parts.

B. Checked tire pressure with
gauge and inspected tread
wear.

C. Conducted air pressure
check of braking system.

D. Looked under the vehicle,
under the hood and checked
dash instruments.

E. Inspected cargo chains.
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Part B - ~nspectjon sequence

Listed below are seven steps in a pretrip inspection‘ Put them in an
efficient sequence. ~Number them 1, 2, 3, 4, 5, 6, 7)

Shut down the engine, secure the vehicle and check the high low
beams and 4-way flashers

Raise the cab or hood and check the engine compartment

Start the engine and check the instruments and controls and check
for emergency equipment.

Approach the vehicle and check its overall condition for d~age and
look for fluid leaks.

Conduct a wa~karound jnspection with right turn signal on.

Conduct a standing and robbing air brake system test and a 'last
check of the instruments~

Check operation of the left turn signal and the stop lights.

Part C - federal requirements

In addition to inspecting your vehicle to assure that it is in safe
opera~jng conditions Federal regulations requjre you to

(Place a "T" beside the statements that are true.)

Complete a Vehicle Condjtjon report at the end of the day or tour
of duty.

Be able to repair the vehicle defects you jdentify.

Inspect for hot tires and low tire pressure every 100 miles or 2
hours when pu~~jng a cargo of hazardous materja~,

Assure that you have a CB radio in working condition durjng
pretr~p jnspectjon.

Review the prevjous Vehjc~e Condjtjon report and see if the
reported defects were corrected,
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UNIT 1.4 BASIC CONTROL

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o check the trailer coupling before driving each day.

o to start, warm up and shut down the engine properly.

o to put the vehicle in motion and accelerate smoothly, forward
and backward.

o stop the vehicle smoothly.

o back the vehicle in a straight line.

o put the vehicle in position to turn and make left and right turns.

You will learn

o the procedures for starting, warming up, and shutting down the
engine; putting the vehicle in motion; and stopping.

o the problems caused by idling longer than necessary.

o how the length of your vehicle's wheel base, articulation
(tractor and trailer), and the number of axles will affect the
path of a turn and the "off-track" of the rear of the vehicle.

o where to put your vehicle before a turn, how to make a turn
correctly and how to recover from a turn.

0 manufacturer's specifications for engine operation.

You will learn how to

o use the accelerator and clutch so that you can accelerate
smoothly and avoid clutch <abuse.

o use air brakes correctly so that you can stop smoothly.

o steer, brake, and accelerate correctly so that you can keep
your vehicle on a proper path forward and back in a straight
line.

o judge the "off-track" of the rear of your vehicle on left and
right turns and curves.
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Most of the yearning in this unit will take place during practice on
the range. First, there will be a short classroom session to present
the information you will need and to help you get ready for range
practice.

Lesson 1 - introduction to Basic control maneuvers

I. starting, ~armjng Up, and shutting mown the Engine
A. starting the Diesel Engine
B. starting the gasoline Engine
c. fuel Efficient starting
D. Engine warmup
E. Engine shutdown
I=, Excessive idling

II. gutting the vehicle in notion and ~toppjng
A, gutting the vehicle in notion
B. nesting the tractor-frailer  hookup
c* stopping the tractor-drawler

III. jacking in a straight Line
A. positioning the vehicle property
B. Proper Speed
c, steering
D* starting again

IV. turning the ~ehjcle
A. Basic Rules

5:
off-wracking
fight Turns

D. Left Turns
E. eight and Left curves

-

l
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Description of Range Exercises

Lesson 2 - Starting and Turning Off the Engine

This lesson begins with an instructor demonstration of starting pro-
cedures, including explanation of proper gauge readings required for
operation. Students will then take turns starting, warming and shut -
ing down the engine. The instructor will be in the cab with each
student to correct errors in procedure as they occur.

Lesson 3 - Putting the Vehicle in Motion

This lesson is designed to give you practice in putting the vehicle in
motion, testing the tractor-trailer hookup, moving forward and backward
in a straight line, and stopping.

The lesson begins with a demonstration of the exercise by the
instructor. After the demonstration, you will perform the exercise.
You will put the vehicle in motion and test the hookup. You will then
travel about a third of the exercise area (about 100 feet) and stop.
You will begin motion again, stop after 100 feet, start one more time,
and travel the remaining 100 feet to the end of the exercise area.
Finally, you will back the tractor-trailer, in a straight line, 300
feet back to the starting area.

The instructor will be looking to see how smoothly you can start and
stop and how well you can back in a straight line with a minimum of
steering corrections.

Lesson 4 - Turning the Tractor-Trailer

This lesson consists of seven exercises designed to give you practice
in turning the tractor-trailer. The exercises consist of driving a
serpentine course, a restricted Figure 8, turns, restricted turns,
sharp turns, and a combination of turns. In all except the first exer-
cise, you will travel the path in both directions.

The exercises are arranged in order of increasing difficulty.

The students will divide into groups of three for each vehicle. The
instructor will demonstrate each exercise. Students will then take
turns behind the wheel, observing from inside the cab, and observing
from the range while counting and resetting course markers. The
instructor will be looking at the amount of time it takes you to
complete a run, the number of course markers you hit, and the number of
excess steering and speed changes you make.

See the diagrams of the range exercises for these exercises at the end
of the Student Aids.

1.4-3



STDD~~T AIDS

To help you learn the material in this unit, the following items have
been included in your student material.

0 Starting Two-cycle Diesel Engjnes ~heck~jst

0 Starting Four-cycle Diesel Engines checklist

0 Putting the Tractor-Trailer in motion checklist

0 Stopping the Tractor-Trainer  checklist

0 Testing the Tractor-Trailer hookup checklist

0 jacking the Tractor-Trainer  in a Straight Line checklist

0 ~iagr~s of Range Exercises

l-4-4



UNIT 1.4 STARTING TWO-CYCLE DIESEL ENGINES CHECKLIST

1. Apply the parking brakes.

2. Place STOP and EMERGENCY STOP controls in RUN position.

3. Depress clutch and move gearshift lever to neutral.

4. Increase hand throttle to idle position (if used).

5. Turn switch-key on.

6. Depress clutch pedal (prevents starting motor from turning
transmission gears).

7. Operate starter-- If engine does not start in 15 to 20 seconds,
turn starter off at least one minute (to allow it to cool), then
try again.

8. Control engine speed with foot throttle until it is running
smoothly.

9. Set hand throttle at l/3 rpm operating range.

10. Gradually reduce hand throttle to idle speed as engine warms.

11. Check instruments for system malfunctions.

12. Continue to warm up engine until manufacturer's specified
operating range is reached.

13. Release throttle and get underway.

STARTIN FOUR-CYCLE DIESEL ENGINES CHECKLIST

1. Apply parking brake.

2. Disengage clutch and move gearshift lever to neutral.

3. Close throttle.

4. Pull out compression release valve (if applicable).

5. Depress clutch pedal.

6. Turn switch-key on.
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STARTING FOUR-CYCLE DIESEL ERMINES
~cont~nued~

7. Operate starter-- If engine does not start in 15 to 20 seconds,
turn starter off at least 1 minute (to allow it to cool). Then
try again.

8. Crank for 3 or 4 seconds--close compression release (if so
equ~pped~~

9. Check instruments.

10. warm up engine.
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I., Depress clutch fully, place trans~jss~~n  in 'lowest forward gear.

2. Release cIutch to "friction point" anoint aware clutch engages~;
decrease in rpm is sign that f~~~tj~n ~~jnt has been readied.
~rad~a~~y release clutch until it is fully ~ngag~d~

3, gradually speed up ~ngjne to BUYS ‘load.

4. aeon vehicle is in ~otjon witfi ~~ut~~ fully engag~d~ take left foot
off clutch until ready to shift again or stop.

1. Release ae~~~erat~r  pedal.

2. Depress brake pedal for ~ax~~~~ valve ~~enjng.

3. As the vehicle begins to slow, decrease brake pedal pressure'

6. Depress clutch pedal as vehicle halts-

7. After batting, place gears~jft lever in n~~t~a~.
~~a~~~y brake just ~~~~g~ to keep vehicle statj~nary.
Release clutch pedal.
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UNIT 1.4 TESTING THE TRACTOR-TRAILER  HOOKUP CHECKLIST

Vehicles Equipped with Independent Trailer Brake Controls

1. Depress clutch, move gearshift to lowest forward gear.

2. Engage independent trailer brake control, applying trailer brakes.

3. Release clutch to friction point.

4. Pull gently forward against locked trailer brakes.

5. Disengage clutch.

6. Repeat procedure.

NOTE: This also shows whether or not trailer brakes are working.

Vehicles without Independent Trailer Brake Control

1. Depress clutch, move gearshift to lowest forward gear.

2. Switch tractor protection valve from "normal" to "emergency:'

3. Partially engage clutch and pull forward gently against locked trailer
brakes.

4. Repeat procedure.
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1. Put vehicle in posjtjon by mo~jng forward until traitor-traj~er  is
a~jg~ed and front wheels are strajght.

2, Put vehicle in reverse.
Back as shower as possjb~e (use idle speed)
Don't ride clutch or brake

3, &onstant~~ check behind rhea ba~kjng.
Keep doors loosed--always  hatch both mirrors
Make l~a~~rn~rn use of rnjr~ors to detect persons~obje~ts

~rossjng into jntended path

4, Ste~rjng
Keep ~ehj~~e on path
Do not oversteer
~orre~tjng drifts

Turn steerjng wheel in dj~e~tjon of drift as soon as it
occurs

Do not oversteer, only slight movement re~~jred if
taught right away

titt'le drifts need small ~orre~t~on~  big drifts need big
ones

Use p~sh-p~~~ method of steerjng to keep trailer in
line

rhea trailer drifts, it gets bjgger in mjrror, push steerj~g
wheel towards that mjrror to forwent

~~edjate~~  strajghten ste~rjng wheel
If late in ~at~hjng larger image of trailer, push wheel core
~jggest error in p~sh-p~~~ method--not ret~rnjng wheel to

strajght posjt~on jmmedjate~~

5. Pull up and start again if too far out of posjtjon
Easier to make ~o~re~tjons mo~jng forward (i.e., get the

vehicle back in proper posjtjo~~
When it is not necessary to stop, pull up and make

~orre~t~o~s in steerjng path
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Range Diagram-Exercise 2
(Serpentine)

•

•

,-
I
I
I
I

75 Ft.,

+ •

I
I

III =Traffic Cones :
I

~=---. = Dashed line 75 Ft.
for Measurements I

~ = Travel Forward

Start

+
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a

Range Diagram-Exercise 3
(Figure 8)

q  = Traffic Cones
+--+ = Dashed Line for

Measurements

* = Travel Forward
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Range Diagram-Exercise 4
(Restricted ~gure 8)

ga+-m--m--) q

ga 12-~~~~~-3a 12
m Ft.--g%,-38 Ft.-~~~~t~I

q q q Ip 1 g a

q  = Tragic bones

+-----* = Dashed Line for Measurements
---lb- = Travel forward

1 . 4 - 1 2



Range Diagram- Exercise 5
(Turns)

k-25 Ft.-++25 Ft.--,+25 Ft.-+*-25 Ft.-+/A

I
I
I

150 Ft.
I
I
I

gS = Traffic Cones
4----w = Dashed Line

for Measurements

-k = Travel Forward

1 . 4 - 1 3



,,,,,..-_-=,......'5 -------

Range Diagram-Exercise 6
(Restricted Turns)

•

25 Ft.;

25 Ft.+

I
I
I
I,
I

200 Ft.
I
I
I
I,,
I

t25 Ft:.i.

25 Ft.l

.--25 Ft.- ....--25 Ft.- ..
III II III

II II

II [I] III

II Start II Stop III

•

II = Traffic Cones
...._-.. =Dashed line for Measurements

+- =Travel Forward

1.4-14
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Range Diagram- Exercise 7
(Sharp Turns)

0
75’Ft .

II
I
t la

Ial

a = Traffic Cones
+--I* = Dashed Line for Measurements
+ = Travel Forward

1 . 4 - 1 5



Range Diagram-Exercise 8
(Combination Turns)





UNIT 1.5 SHIFTING

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o shift up and down through all gears of all major types of
conventional transmissions, including axuiliary transmissions
and multi-speed axles.

o double-clutch and time your shifting for smooth and
fuel-efficient driving.

o select the proper gear for speed and highway conditions.

o operate a fully automatic and semi-automatic transmissions.

You will learn

o the instruments and controls needed

o the shift patterns of all major typ
transmissions.

o shifting procedures for vehicles used in this training course.

for proper shifting.

es of conventional

o common shifting errors and the prob lems they cause.

WHAT WILL HAPPEN IN THIS UNIT

There will be a short classroom session covering basic shifting rules
and terms, and describing shifting patterns and procedures for common
transmissions. The rest of the unit will be devoted to gear shifting
practice on the range.
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Key elements of Shjfting
A* Shifting controls
B. when to Shift
c. double clutching

Shift patterns and procedures
A* Clark Five Speed
is* Spicer 4x3
c. 10 Speed Road danger
D, 13 Speed Road danger
E. Two-Speed Rear Axle

Sh~ft~ng ~utomat~c and Semj-automatic  Transmjssions
A* fully automatic Transmissions
B. Semj-automatic  controls and procedures

consequences of improper Shifting

Lesson 2 - development of Shjfting Ski'lls

In this lesson, you will accelerates  upshifting to third gear, and
decelerates downshifting back to first. You will then stop and back to
your or~gjna~ posjtion. The instructor will be booting to see if you
overrev or Tug the engine or if you take too long to shift or if you
miss any shifts.

STUDENT AIDS

To help you learn the material in this unit, the following items have
been included in your student material.

o double crutching Technique

o Transmission Shifting ~hec~~~st

o controls and Shift ~atterns~ Spicer 4x3

o controls and Shift Patterns: ~~-Speed Road Ranger

o ~ontro~s and Shift ~at~erns: 13-Speed road danger

o controls and Shift procedures with 2-Speed Rear Axle
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UNIT 1.5 DOUBLE  CLUTCHING  TECHNIQUE

Upshifting

Release accelerator
Depress clutch
Move gearshift to neutral position
Release clutch
Depress clutch
Move gearshift to next higher gear
Release clutch
Accelerate

Downshifting

Release accelerator
Depress clutch
Move gearshift to neutral position
Release clutch
Accelerate engine enough to match rpm with road speed to avoid

clashing gears
Depress clutch
Maintain engine speed
Shift into next higher gear
Release clutch

Trademark of a Professional Driver's Shifting Techniques

Good timing and coordination
Always knows what gear he or she is in at any given time
Knows top mph and rpm for each gear in his rig
Makes all shifts without forcing/raking/grinding gears
Never rides clutch pedal
Always uses the clutch to makes shifts
Always selects proper gear to cruise in that achieves maximum fuel

economy
Anticipates changes in terrain and/or traffic
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1. Disengage the clutch and release the accelerator as you move the gear
shift lever to neutral.

2. engage the clutch.

3. Disengage the clutch and move the gearshift lever to the next highest
gear.

4. Release the clutch pedal and speed the engine up at the same time-

NOTE: If the transmission cannot be shifted smoothly into the next gear,
engage the clutch, and get the engine up to proper rpm; disengage the
clutch and start again. Never risk crashing gears by trying to force
the transmission into gear.

1, Disengage the clutch and release the accelerator as you move the
gearshift lever to neutral.

2. engage the clutch.

3. With the clutch engaged and the transmission in neutra~~ accelerate
the engine to a speed higher than the speed it was running when it was
in the higher gear.

4, Disengage the clutch and move the gearshift lever to the next lower
gear.

5, Gradually engage the clutch and speed up the engine to take up the
shock of engaging the clutch. Keep an eye on the tachometer to avoid
over revving.

NOTE: If the transmission  cannot be shifted smoothly, leave the gearshift
lever in neutral, engage the clutch, accelerate the engines and then
try again.
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Controls and Shift Patterns: Spicer 4x3

.
Shft

8
Over-the-Road  Driving

Progression to 4th Overdrive

3rd Over 4th Under 4th Direct 4th Over
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Controls and Ship Pa~erns:
HO-Speed Road Ranger

Gear Shift lever Pattern and Range
Cantrol Button Positions

RT ~direct~ Modern

To Get to high
Range full Yukon UP
Chile in 5th creeds
Then Move Lever to
6th ~~~ed~



Controls and Shift Patterns:
73,Speed  Road Ranger

Gear Shift Lever Pattern and
Selector Valve Positions

Note: With RTOD-951
Models, the 317 and 418
Lever Positions Are Reversed

Do Not Range Shift
When in Reverse

4~~~~:~.
Are Split With an RTOO-9513

Overdrive
Splitter Gear

Shift Sequence
Low Range Low

1
2
3
4

Shifting Sequence
While in Low Range, Shift This Pattern.. . .

Range
Control
Button
DOWN

While in 4th speed of Low Range, Pull Up
Range Control Button, and Shift This
Pattern . . .

High Range 5D
50D
6D
60D
7D
70D
8D
80D
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controls and Shj~ Procedures ~th
Two-Speed Rear Axle

Two-Speed Axle Selector on Shifter Lever

Corresponding Accelerator Action for Shifting Above Selection
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WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o back in a straight line and on a curved path.

o back into an alley dock.

o parallel park.

o park in a jackknife position.

o judge side, rear, and overhead clearances and the path of the
trailer.

o warn others that the truck is backing.

o check to the rear before backing.

You will learn

o correct procedures for backing and parking.

o the position your vehicle should be in before you start to back.

o the correct way to steer an articulated vehicle (tractor-trailer) in
reverse.

o why backing is dangerous and why you need to avoid all unnecessary
backing, particularly blind-side backing.

o the importance of checking the area before backing and of using a
guide or helper whenever possible during backing.

WHAT WILL HAPPEN IN MIS UNIT

The unit begins with a brief classroom lesson to familiarize you with the
procedures for backing maneuvers and to explain the precautions required for
backing safely. The rest of the unit is spent in training with
tractor-trailers on the driving range.
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Lesson I - jacking procedures

I. backing principles and Rules
A. Steering principles
B. Types of jacking maneuvers
c. Rules for Safe jacking
0. general procedures

11, Four Basic jacking maneuvers
A. Straight-line jacking
B. Alley Dock jacking
c, jackknife larking
0, parallel larking

Lesson 2 - development of jacking Skills

This lesson consists of three range exercises to give you practice in
backing and parking maneuvers. You must park without hitting course markers
or boundaries and without having to restart the exercise more than three
times. You must also park within a certain distance from the curb,

To help you learn the maternal in this unit, the following items have been
included in your student maternal.

o ~rjnc~p~es of jacking Tractor-Trainers

o Safe jacking checklist
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Unit 1.6 PRINCIPLES OF BACKIN TRACTOR-TRAILERS

There are two important terms you need to know while backing which relate to
your steering activity with the tractor. They are "jacking" and "chasing."

Jacking (i.e., jackknifing) is employed to change the direction that
thetrailer wheels are following; that is, you make the trailer jack to
the right or to the left depending upon the path you want the trailer
to take. The trailer will "jack" in the direction that you turn the
steering wheel. If you want the trailer to jack to the right, then
turn the wheel to the right.

Chasing (i.e., following the trailer) Once the tractor has "jacked" the
tya-il into the path (direction) desired, you then must chase the
trailer through its path for as long as you desire the trailer to
follow that path. You do that the same way you kept the trailer in a
straight path in 'clnit 1.4, Basic Control. If the trailer begins to
drift off of the curved path, you turn the wheel away from the drift.
For example, if the trailer drifts to the left, you turn the wheel to
the right.

Jacking and chasing are two terms you will be hearing over and over again
from your instructor while he or she is teaching you the principles of
backing. When the instructor says, "O.K., now give it some jack," he or she
is telling you to change the direction of the trailer's path. You do this
with the tractor it's true, but you are actually steering the trailer. This
is why the rear tractor axle is referred to as the "steering" axle when
you're in reverse.

When the instructor says,"O.K., now chase it," he or she is telling you that
you have now "steered" the trailer into the desired path. Then you must
"chase" the trailer along that path. Failure to do so immediately will
result in the trailer continuing to jack past the intended path. If you
fail to chase it, eventually your rig will end in a full jackknife with the
trailer against the side of the cab.

When--All jacking and chasing is a matter of when (timing) and how much
7Xering input). If you jack too soon or too late the trailer doesn't
steer into the path you want it too. Similarly, if you're too late or too
soon in chasing, the trailer will not continue along the desired path.

How much--Too much or to little a turn on the steering wheel will start the
trailer in the wrong direction. Steering too much or too little, chasing
the trailer will cause it to go off course.
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UNIT 1.6 SAFE BACKING CHECKLIST

1. Avoid Backing When Possible

2. Check Clearances Before Starting

Be sure the vehicle is secured
Leave the cab
Check above
Check to the sides
Check under the vehicle
Check behind vehicle for obstructions:

Before starting
Recheck if start delayed
Periodically if long backup

Check front for adequate swing clearance

3. Use Helper When Possible
To aid in checking clearance
To give directions
The driver is still responsible for results (damage)
Agree on signals in advance to avoid confusion
Be in position so that the driver can see helper in mirror(s)
If the helper is not visible, stop immediately

4. Use Horn and Flashers

Activate warning flashers prior to moving into reverse gear
If vehicle is not equipped with a backup alarm, give a gentle tap on
the electric horn periodically

5. Keep Window Open and Radio Off

In order to hear any warning noises

6. Start in Proper Position

This is the key to backing
Positions differ by type of backing maneuver
Put vehicle in position by forward movement
Stop, secure vehicle, get out and check position
Appropriate initial position will be discussed for each maneuver

7. Back Slowly

Back as slowly as possible
Use lowest reverse gear
Don't accelerate
Use idle speed
Don't ride the clutch
Keep off all pedals until stopping
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8, Constantly Check Behind When 3ackjng

All backing is to be done with mirrors
Watch behind tractor tires during "jack"

This is partjcu~ar~y  important in blind-side backing when objects are
not visible until just before concision (e.g., parked cars)

Keep doors closed
Watch for thjngs that could tilt trailer (e.g., curb)
Watch for overhead structures (wires, pipes, tree limbs, window air

condjtioners~

9. Start Over When necessary

Pull up and realign trailer with desired path whenever you get too far
out of posjtjon

Always better to pull forward to correct steering errors than to "fight
it" by continuing to back

Select path that will align rig property to target before pu~~jng
forward
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UNIT 1.7 COUPLING AND UNCOUPLING

WHAT YOU WILL LEARN IN MIS UNIT

You will learn how to

o align the tractor properly to connect with the trailer.

o secure the trailer to prevent it from moving while coupling and
uncoupling.

o back the tractor properly to the trailer to prevent damage.

o check to make sure the coupling is secure.

o connect and disconnect electrical and air lines properly.

o raise and lower trailer landing gear properly.

You will learn

o the procedures for proper coupling and uncoupling.

o the hazards of improper coupling and uncoupling.

WHAT WILL HAPPEN IN THIS UNIT

There will be a brief classroom session to familiarize you with
coupling and uncoupling procedures and required precautions. The rest
of the unit is spent in practice on the range.

Outline of Classroom  Lesson

Lesson 1 - Coupling and Uncoupling

I. Overview of Coupling Procedures

II. Detailed Step-by-Step Procedures

III. Uncoupling Procedures

IV. Summary of Safety Hazards

V. Coupling and Uncoupling Twin Trailers

1.7-l



D~s~ri~~~on of Reeve Lessons

Lesson 2 - Coupling and Uncoupling Skills

This lesson begins with an instructor demonstration of coupling and
uncoup~jng procedures. Students will then work in teams of three and
practice the procedures. One student will read the procedures from the
checklist while the other demonstrates the proc~dures~  describing out
loud what he/she is doing as they proceed.

As this course continues~  you will receive further practice coupling
and uncoupling the school vehicles as they are being prepared for the
street and range activjties~ and at the end of the day when the units
are separated for cleaning and maintenance.

To help you ‘learn the material in this unit, the fo~~owjng items have
been included in your student materja~.

o Coupling Procedures Checklist

o Uncoup~jng Procedures Checklist
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1.

2.

3.

4.

5.

6.

7.

8.

UNIT 1.7 COUPLING PROCEDURES CHECKLIST

Inspect Fifth Wheel

Check for damaged/missing parts and proper lubrication
Make sure fifth wheel is tilted toward rear of tractor, jaws

open and release handle in the automatic lock position

Position Tractor Squarely in Front of Trailer; Never Drive under
Trailer at an Angle

Use left mirror to line up outside edge of left rear outer dual
wheel with outer edge of trailer

Check alignment by sighting down side of trailer
Make final check with both mirrors to make sure tractor-trailer

is aligned

Back Slowly until Jaws Just Touch Pickup Apron of Trailer

Secure the Trailer

Inspect the Area and Chock Front and Back of Left Trailer Wheels

Secure any cargo against movement of tractor coupling
If trailer is equipped with spring loaded brakes, it is not
necessary to chock wheels

Make Visual Check of Trailer Height

Trailer should be slightly lower than fifth wheel
Never go under trailer that is not supported by tractor

Connect air lines to trailer

Check washers (rubber grommets) on all four glad hands to make
sure they are not damaged and glad hands are properly seated to
prevent air leaks
Make sure air lines are safely supported so they won't be

crushed or caught while tractor is backing under the trailer
Make sure there is enough slack that glad hands won't become

uncoupled

Supply Air to Trailer

Apply and release trailer brake to check for crossed lines
Check system for signs of excessive air loss

9. Apply Trailer Brakes to Prepare for Backing under Trailer
.Use trailer sprinq brakes if there are no trailer brakes
If there are no trailer brake or spring brakes, make sure
trailer wheels are firmly chocked against movement
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10. Back Slowly under Trailer until Fifth Wheel engages Kingpin

Be prepared for tractor to jump when it squats from trailer
wejght~ if this happens, brake fast to keep air lines from
being torn off

11. Check Connectjon for Security by Pugging Tractor Gently Forward

12. Repeat Step 11, Then Release Trailer Brake

13. Secure Vehicle

14. Vjsua~~y Inspect Coup~jng

Need to use f~ash~jght and get under trailer
Fifth wheel must be engaged on shank of kjngpjn and there should

be no space between upper and lower fifth wheel
Locking lever must be in "lock" position
Safety catch must be in position over hocking lever; sometimes
this is done manually or with a cotter pin

15. Connect the electrical Cable

Don't force the connectjon if it doesn't fit
If plug is not compatible with tra
converter plug

iler connector, use a

engaged after it plug is

are property

Make sure safety catch or latch is
firmly seated

Make sure air and electrical lines
secured~suspended

16. Raise Landing Gear

Check to make sure there is adequate clearance between rear of
tractor frame and landing gear to accommodate arc of tractor
frame on sharp turns ~especia~~y jmportant  with tandem axle
tractor and~or s~jding fifth wheezy

Landing gear must be fully raised and crank handle safely
secured

17. Remove Tractor Wheel Chocks and Stow in Safe Place
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UNIT 1.7 ~~~~~~~r~~ ~~~~E~~~ES ~~E~~~rS~

Posjtjon ~ebj~~e

Posjtjon tractor djre~t~~ in front of trailer
Make sure surface can support trailer; use trailer supports if

necessary

~~~~~ the Trailer Brake

Place Tractor Protection Valve in ~~ergen~~ Posjtjo~

Secure ~a~djng Gear

Lower landing Gear

Elate trailer: lower to firm contact with surface
Loaded trailer: turn crank in lower gear a few extra turns

~enoug~ to remote some weight from traitor sus~ensjon~

~~s~o~ne&t Air Lines and ~~e~trj~a~  Cable

Secure lines agajnst snaggjng or other damage

Release Fifth Wheel Latch

If handle will not ~oye, release trailer brake and back traitor
gentry to ease pressure

If you cannot reach latch, use pull handle or hook
Keep feet and legs clear of traitor wheels as tractor can be

bussed forward

Pull Tractor Partja~~~ Clear of Trailer

Stop with tractor frame stubs under trailer to prevent trailer
from fa~~jng to ground if landing gear ~o~~a~ses or sinks

Secure Tractor

Inspect Trailer Supports

Use trailer safety jack under nose of trailer if necessary

Pull Tractor &o~~~ete~~ Clear of Trailer





UNIT 1.8 PROFICIENCY DEVELOPMENT: BASIC CONTROL

WHAT YOU WILL LEARN IN THIS UNIT

The purpose of this unit is to help you develop and improve your driving
skills, including the skills needed to

o maneuver through a series of sharp turns in both forward and
reverse.

o maneuver into areas that are restricted to the rear, sides and front
in both straight-line and jackknife positions.

o parallel park.

o judge the position of the right front wheel.

o judge clearances to the rear, the sides and above your vehicle.

o accelerate and brake smoothly and control your vehicel well enough to
drive on the street safely.

WHAT WILL HAPPEN IN THIS UNIT

Nearly all activity in this unit will take place on the range. There will
be a brief classroom session to familiarize you with the exercises you will
perform on the range and how your performance will be rated.

Outline of Classroom Lesson

Lesson 1 - Introduction to Proficiency Development Exercises

I. Description of Range Exercises and Practice

A.
6.
C.

::

L:
H.

Purpose
Backing - Straight Line
Offset Alley Exercise
Alley Dock Backing Exercise
Serpentine Exercise - Forward and Reverse
Parallel Parking Exercise
Controlled Stop Line Exercise
Overhead Clearance Exercise

II. Description of Pre-Street Range Test
A. Purpose

F:
General Description of Exercises
Description of Standards for Range Exercises

0. Scoring of Pre-Street Range Test

III. Onstreet Proficiency Development Exercises
A. Purpose
B. Routes
rA. Procedure
D. Evaluation
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Lesson 2- Profj~jen~y  Development Exercise

This lesson is intended to give you an opportunity to increase your driving
profi~jen&y~ You have already practiced some of these exercises in earlier
units. The exercises in this lesson also serve as practice for the
Pale-Street Range Test.

In this lesson you will be pra&tjcing 9 exercises which are:

~A~~~NG - STRAIGHT LINE EXERCISE
OFFSET ALLEY EXERCISE
ALLEY DOCK EXERCISE
ALLEY DOES - JA~~~~~FED EXERCISE
SERPENTINE - FORWARD EXERCISE
SERPENTINE - REVERSE EXORCISE
PARALLEL PARTING - ~A~~~N~FED EX~R~~S~
CONTROLLED STOP LINE EXERCISE
OVERHEAD CLEARANCE EXORCISE

Each of these exercises will be performed at three djfferent levels of
difficulty. As you master the exercise on one level you will mope up to the
next, In additions the serpentine exercise which was performed moving
forward in Unit 1.4 will be performed moving forward and backward in this
unit.

In the final exercise, Overhead clearance, you will approach an obstacle
across your path and judge whether or not you can mope the traitor-trailer
under it without hitting it, if you think that the obstacle is too low to
pass under safely, you must ask to have it adjusted before you proceed. If
you think it is high enough, you must proceed under it.

STUDENT AIDS

To help you learn the material in this unit, the following items have been
intruded in your student material.

o Score Sheet - Range Test unbend of Course

o Unit 1.8 Range Obser~er's Checklist--for use in range lesson

o Unit 1.8 Road Observer's checklist--for use in street lesson
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SCORE SHEET - RANGE TEST IN/END COURSE

Exercise Score Exercise Score.I-~

BACKING - STRAIGHT LINE
1 Motion Control
2 Contact
3 Time

YES NO
YES NO
YES NO

OFFSET ALLEY
4 Motion Control
5 Contact
6 Time

YES NO
YES NO
YES NO

ALLEY DOCK
7 Motion Control
8 Contact
9 Distance

10 Time

YES NO
YES NO
YES NO
YES NO

ALLEY DOCK - JACKKNIFED
11 Motion Control
12 Contact
13 Distance
14 Jackknife Posiiton
15 Time

YES NO
YES NO
YES NO
YES NO
YES NO

SERPENTINE/FORWARD
16 Motion Control
17 Contact
18 Time

YES NO
YES NO
YES NO

SERPENTINE/REVERSE
19 Motion Control
20 Contact
21 Time

YES NO
YES NO
YES NO

PARALLEL PARKING - JACKKNIFED
22 Motion Control YES NO
23 Contact YES NO
24 Distance YES NO
25 Time YES NO

CONTROLLED STOP LINE
26 Distance
27 Smoothness

YES NO
YES NO

OVERHEAD CLEARANCE
28 Correct Decision
29 Time

YES NO
YES NO

Student - -

An explanation of scoring is

1.8-3A

PRETRIP INSPECTION
30 Approaching Vehicle
31 Under Hood
32 Inside Cab
33 Lights
34 Walkaround Vehicle
35 Signal Lights
36 Air Brake System
37 Problems Identified
38 Time

COUPLING
(Pre-Couple)
39 Motion Control
40 Contact
41 Chocks
42 Air Hookup
43 Air Supply
44 Trailer Brakes
(Couple)
45 Hookup
46 Test Hookup
47 Inspects, Coupling
(Post Couple)
48 Electrical Hookup
49 Landing Gear
50 Chocks
51 Time

UNCOUPLING
(Pre-Uncoupling)
52 Positions Vehicle
53 Trailer Air Off
54 Secures Tractor
55 Lowers Landing Gear
56 Disconnect Lines
57 Stores Li nes
58 Fifth Wheel Release
(Uncouple)
59 Pulls Tractor Forward
60 Secures Tractor
(Post-Uncouple)
61 Checks Landing Gear
62 Pulls Tractor Clear
63 Time

YES NO
YES NO
YES NO
YES NO
YES NO
YES NO
YES NO
YES NO
YES NO

YES NO
YES NO
YES NO
YES NO
YES NO
YES NO

YES NO
YES NO
YES NO

YES NO
YES NO
YES NO
YES NO

YES NO
YES NO
YES NO
YES NO
YES NO
YES NO
YES NO

YES NO
YES NO

YES NO
YES NO
YES NO

Total # Passed Total # Failed)

Percent Cc:-;-c.zt -

Examiner - -

provided on the back.



9IM'aY (F OUTERIA-RNIiE TEST INOO Ql.RSE

CONTRQLffi STeP LINE
Distance: Stops 18 in. or less fran line in course;
6 in. or less at end-of-course •

Sroothness: Mi nor nose rebolnd and audi ble ai r
release allOhed in course; none allOtted at end-of-course

Bf\OCING - $TRft,IGHT LINE
rtot ion Control: ttl changes or stops
Cont act: I:b2s not tou::h 1CJle bolJldanes
Tim2: 9J sec. in course; 60 sec. at end-of-coLrse

CfFSti .ALLEY
~bti on Contra1: No changes or stops
Contact: 2 0" less tou::hes; 1 or no hits in course;
no touches or hits at end-of-course

TiiTP-: 90 sec. in course; 45 sec. at end-of-course

Ill-LEY 000<
rt,oti on Cont"o1: 4 or less changes or stops in
coU"se; 2 or less at end-of-course

Contact: 2 or less boundary/barriccrJe touches
0" hits in course; nm:! allOtted at end-of-course

Di stance: Stops 24 in. or less fran bock of dock;
12. in or less at end-of-course

Tim2: 4 min. 30 sec. in course; 2 min. 30 sec. at
end.-af-(our'se

,fiLLEY OOQ( - JAO<.KNIFffi
r/oti on Control: 4 or less changes or stops in
COlJ"se; 2 or less at end-of-course

Contact: 2 Of' less boundary/barricooe tou::hes in
coU"se; none allOtted at end-of-course

Distance: Stops 30 in. or less fran dock (no hit)
i ,'1 cour'se; 18 in. or 1ess (no hit) end-of-course

Jackknife Positi on: Leaves troctor 5l) degrees to
trai le,-

Time: 4 mi n. 30 sec. in course; 2 mi n. 45 sec. at
end.-af-(oU"se

SERPENTINE - FffiWllRD
~btiQ,n Control: No changes or stops
Contact: rio touchill] or hitting drUT6 or street
boun::ia;'y delineators

Tim".': 60 sec. in course; 45 sec. at end-of-course

SERPErffINE - REVERSE
r'btion Contral: 4 or less cha1ges or stops in

COlfr'Se; 2 m' less at end-of-course
Cont act: rio tou::hi Il] or hi tti ng drUT6 or street
bOlrlda;'y deli neators

Time: 4 mi n. or less in course; 2 mi n. 30 sec. or
less at end-of-course

P/~~~!...LEL PAQ.KIr-G - JAO<.KNIFm
~bti on Contra1: 4 or less changes or stops in
coU"se; 2 Qt' less changes or stops at end-of-course

COlt act: 2 or less curb touches, no curb crosses or
bar-"; ca::le hi ts in course; nm:! at end-of-course

Dlstance: Tt'ailer 24 in. or less fran curb in
WJ"se; 12 in. or less at end-of-course

Time: 4 min. in course; 2 min. 30 sec. at end-of
COlfr'Se

OVERHEAD QEJlRANCE
Correct decision: Clears within 6 inctl:s or less
Time: 90 sec. in course; 45 sec. at end-of-course

PRETRIP IriSPECfION
Inspects requi rOO carp:xlents in Itans 30 thru 36
identifies all real and simulated defects
Time: 30 min. in course; 15 min. at end-of-course

COUPLINi
(Pre-couple)
MJtion Control: 3 or less changes or stops in
course; 1 or less at end-of-course

Contact: Troctor bocked slowly, 5th v.41eel jaNS
just tou::h (not hit) pickup apron

Chocks: Chocks front and bock of left trai ler
vileels

Ai r Hookup: Li nes not crossed
Air Supply: Supplies air to trai ler
Trai ler Brakes: Applies trai ler brakes
(Couple)
I-bokup: Bocks slowly unti 15th vileel enga]eS king
pin

Test Hookup: MJves forward checking hookup (Twice)
Inspects Coupling: Visually checks by crat/ling under
trai ler

(Post Couple)
Electrical Hookup: I-boks up coole
Landi ng (£ar: Rai ses 1andi ng gear fully, secures
crank handle

Chocks: Remves trai ler vilee1 chocks
Time: 18 min. in course; 8 min. at end-of-course

UNOOlPLIN;
(Pre-uncouple)
Positions vehicle
Shuts off trailer air supply
Secures troctor
Low=rs landill] geir proper di stance
Disconnects and properly stores air and electrical
lines

Releases fifth vi1eel latch
(Uncouple)
Pulls troctor forward only unti 15th vi1eel is clear
Secures troctor with frame ends under trai ler nose
(Post-t1Jcouple)
Checks trailer la1ding gear for stOOility
Pulls tractor clear fran trai ler
Time: 10 min. in course; 5 min. at end-of-course
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UNIT 1.8 RANGE OBSERVER'S  CHECKLIST

If a driver makes an error during one of the exercises listed below, place a tally
mark in the box.

DRIVER DRIVER

Oversteering
Late Adjustments

Improper Adjustments
Stnn line

OFFSET ALLEY
Soeed (Forward)

DRIVER.
1 #l I #2 1 #3
I I

Steering (Forward)
Improper Starting Position
Failure to Adjust Mirrors
Improper Coordination
Improper Mirror Usage
Improper Steering Control:

Oversteering
Late Adjustments

Improper Adjustments
Stop Line

1 D,RIVER,
ALLEY DOCK #l #2 #3
Improper Starting Position
Failure to Adjust Mirrors
Imorooer Coordination

DRIVER

41

Oversteering
Late Adjustments

Improper Adjustments
Stop Line

D,RIVER,
PARALLEL PARKING-JACKKNIFEd #l I #2 I #3 I

Oversteering  1
Late Adiustments  I I I I

Imorooer Adiustments  i I I i
Stoo Line III1

4 DRIVER,
CONTROLLED  STOP LINE #l #2 #3
Rough Stop
More Than One Stop Made
Tractor Bumper:

Stops Short of Line
Goes Over the Line

Trailer Bumper:
Stops Shokt of Line
Goes Over the Line

DPIVER,
OVERHEAD CLEARANCE #l #2 #3
Accepts Unsafe Clearance
Refuses Safe Clearance

I Stoo Line I III

An explanation of errors is provided on the back.
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Failure to adjust ~~rr~~s--~aj~jng  to adjust ~~rr~~s before startjng the
~a~kjng ~an~u~~r.

~~~~~~~r Speed ~~ntr~~-- Backjng too fast, c~angjng speeds or flaking durjng
the ~a~kjng ~an~u~~r are errors jndj~atjng poor speed ~~ntr~~*

~~~r~~~~ ~~rr~~ ~sag~--~~~njng the door to look out or faj~jng to r~~~gnjz~
when st~~~~~g adjustments should be made jndj~atjng errors in ~jrr~r usage.

~~~rst~~rjng--~akjng  toa frequent st~~rjng adjust~~nts~ such as ~akjng
a st~~~~ng adjustment too soon and then j~edjat~~y f~~~~~jng up with a
~~rr~~tj~~ a~tj~n.

~akjng adjustments  Too bate--~akjng st~~rjng adjustments too late,
~~su~tjng in ~a~jng to pull up and start again.

~akjng ~~~r~p~r ~t~~~jng ~~ust~~nts-- Turnjng the wheel in the wring
d~r~~tj~~ to adjust the trailer's path or ~'ja~kjng~' the vehicle to0
hard, too ~u~~~ or not soon enough. Or not a~~~~jng the ~~~j~~~ to get
back in line once the adjustment has been made, i.e., not strajg~t~njng
out the st~~~jng wheel.

Tu~nj~g--T~~  student turns too little and hits the cmes or turns too aunt
~~j~~ causes ~~ntjnu~us ~jd~njng of the y~~j~~~ ~~~~~~nts and misses the
last cones.

~~~~d--T~~ student fails to ~aj~tajn a steady, st~~~t~ speed.

~t~~~jng--T~~  student makes early or late st~~rjng jn~uts that result in
~~s~t~~nj~g the vekicle j~~r~~~r~y.

Stop Line--Fails to stop ~jt~jn requj~ed nurser of inches of the stop line.
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UNIT 1.8 ROAD OBSERVER'S CHECKLIST

If a driver makes a driving error in one of the categories below, place a tally
mark in the box.

BASIC CONTROL ERRORS

Acceleration

Braking

Stopping

Upshifting-

Downshifting

Uohill Ooeration

Downhill Ooeration

Speed Adjustment/Curves

Lane-Keeping/Straight

Lane-Keeping/Right Turn

Lane-Keeping/Left Turn

Lane-Keeping/Curves

Driver
#1

----

--

Driver
#2

Driver
#3

--

An explanation of errors is provided on the back.
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~cce~e~at~on--perky  and abru~t~ from a standing start or when ~nc~easjng
speed.

flaking--smooth controlled stop, no rebound of front end or sound of
exhausting air-

Stop Ljne--Stoppjng  beyond stop line or other designated stopping pojnt.

~~sh~ftjng--includes  the following errors:
o stalljng
o operatjng out of the desjgnated rpm range
0 luggjng
o delayed shift betwee~~ geaFs ~~osjng over 500 rpm~
o missed shift ~ha~jng to drop back into another gears
o gear clash

Do~~nsh~ft~ng--includes  the following errors:
o o~e~atjng out of the desjgnated rpm range
o gea~~engjne mjsmatch resu~tjng in lurch as crutch is released
o delayed shift
o over or under re~~jng between gears
o gear clash

~~hj~~ Operatjon-- Includes the fo~~o~~jng errors:
~uggjng ~faj~u~e to shift soon enough~

z excessive loss of speed ~ha~jng to reacce~e~ate on hi771
o roan-back when startjng from a standing point

Do~~nhj~~ Operation-- Includes the fo~~o~jng errors~
o sta~tjng down the hi71 in too Hugh a gear
o falling to majntajn steady brake pressure Ie.g-, fann~ng~

Speed ~d~ustment~cur~es-- entering curve or turn too fast, indicated by:
o sharp lateral acce~eratjon ~~assengers thrown sjde~ays~
o brakjng while ~jthjn the curve or turn

lane-Kee~jng~~trajght--~anderjng  back and forth between lines or touch~ng~
crossjng lane markjng on stra~ghta~ay~

bane-Keepjng~Turns-- Operating outside of the desjgnated lane in turns.
Right Turn: right rear wheels cuttjng across curb or roa.d edge
Left Turn: begjnn~ng left turn too early ~cutt~ng across 'lanes

a~~roachjng from the left)
Curtest cheers not kept Nathan lane markjngs, failes to steer far

~eft~rjght to compensate for the off-trackjng of the trailer

1.8-58





UNIT 1.9 SPECIAL  RIGS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o recognize the most frequently encountered special rigs.

o determine whether you can safely operate any type of special rig.

You will learn

o the function, operating characteristics, physical dimensions,
special features and hazards of special rigs.

o the hazards of attempting to operate a rig that you are not
qualified to operate.

WHAT WILL HAPPEN IN THIS UNIT

This unit will begin with a classroom session in which the common types of
special rigs will be described. This unit may also include a field trip to
allow you to see special rigs first hand.

Outline of Classroom Lesson

Lesson 1 - Characteristics of Special Rigs

I. Multiple Articulation Vehicles

II. Oversized Vehicles

III. Low Clearance Vehicles

IV. High Center of Gravity Vehicles

V. Special Cargo Vehicles

VI. Special Handling Vehicles
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UNIT 2.1 VISUAL SEARCH

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o maintain a minimum 12-second eye lead time.

o scan both sides of the road using quick glances to observe roadside
activity and vehicles near you.

o check mirrors for hazards frequently, particularly before changing
speed or direction.

o check your instrument panel frequently.

o look ahead as far as possible during turns and on curves.

o check to the side before turning or changing lanes.

o monitor overtaking traffic in order to be aware of vehicles behind
you and in blind spots at the side of your vehicle.

o avoid diverting your attention from the path ahead of you for longer
than a second at a time.

o adjust mirrors properly.

o maintain a straight line path whenever taking your eyes off the road
ahead.

You will learn

0 about the differences between flat and convex mirrors and how to use
them.

o the importance of checking mirrors and checking to the sides and
rear quickly in order to limit the time that your eyes are off the
road ahead.

o the relationship between speed and sight distance.

o the search patterns appropriate for straight driving, changing speed
or direction and entering or crossing traffic.

WHAT WILL HAPPEN IN THIS UNIT

The unit will begin with a classroom lesson covering the importance of
proper visual search and proper methods. Following a range exercise, you
will practice search activities during onroad driving.
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Outljne of C~assro~ Lesson

Lesson 1 - Visual Search principles in Driving

I. Seeing Ahead and to the Sides
A. importance of Seeing property
B. Distance Scanning
c. Scanning to the Sides
D. problem-Solving  Exercises 1 and 2

II. Use of Mirrors
A. importance of Mirrors
8, Two Types of Side Mjrrurs
C. Taking Care of Mirrors
D. problem-Solving  Exercise 3

III, Seeing to the Rear
A* Using mirrors to Monitor to the Rear
B. Using Mirrors to Check to the Rear When Changing Speed or ~osjtion
C* problem-Soaring  Exercise 4

IV* Commentary Driving
A. The Basic Process
B. General Rules

D~s~r~~t~on of Lab Lesson

Lesson 2 - Use of mirrors

In this lesson, you will learn how to adjust your vehicle's mirrors to
reflect the proper view of the roadway and how to judge distances using
m~rrors~

D~s~~~~t~on of Street Lesson

Lesson 3 - App~icatjon of Visual Search

This lesson is intended to give you an opportunity  to apply ~rincjp~es of
visual search to onstreet operation* In the first part of the lesson you
will be driving in light traffic. Later, you will be using commentary
dri~jng techniques to let the instructor know where you are looking as you
drive, Rules for commentary draying are included in your student maternal
for this unit.

Students will be in groups of three students for every instructors You will
take turns dri~jng and observing the other student's driving. While you are
an observer,  you will keep track of the driver's performance using the
observer checklist in your student material.
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STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student materials.

o Mirror Adjustment Procedures

o Unit 2.1 Visual Search Checklist--for use in street lesson

o Rules for Commentary Driving: Visual Search

2.1-3



Left Side Mirrors

Plane The inside vertical edge of the mirror ~approximate~y
314 inches-l inch) should reflect the trailer body; the
remanning portion of the reflected view should be at least
15 feet to the left side.

convex The inside vertical edge should reflect a portion of the
trailer, the top horizontal  edge should reflect a view
overlapping the plane mirror by 5 feet and extending to the
end of the trailer.

Right Side nirrors

Plane The inside vertical edge of the mirror ~approximate~y  314
inches - 1 inch) should reflect the trailer body; the
retraining portion of the reflected view should be at least 15
feet to the right of the trailer.

convex The inside vertical edge should reflect a portion of the
trailer, the top horizontal  edge should reflect a view
overlapping  the plane mirror by 5 feet and extending to the
end of the trailer.

Fender  pfi rrurs

convex Fender mirrors ~right~~eft~
Adjusted to see trailer tires, curbs and other objects when turning

remember: All mirrors should be adjusted to show some part of the vehicle
strainer body, tires) in order to gain a reference point for
judging the position of other reflected images.



RULES FOR COMMTARY DRIVING: VISUAL  SEARCH

In commentary driving you will be asked to identify (out loud) obstacles and
potential obstacles to your vehicle as you drive. The following are some
general rules for commentary driving.

1. Identify obstacles with short phrases, such as "Stop sign,"
"upcoming stop light," or "vehicle passing ahead."

2. Identify only the most important obstacles. It's impossible to
point out all obstacles without getting distracted.

3. Don't look at the instructor while talking.

4. Identify, don't explain.

Correct: "Intersection, stop sign"
Incorrect: "There is an intersection ahead about 400 feet. I need
to start to slow down."
(The fact that you slow down is all the explanation the instructor
needs.)
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UNIT 2.1 VISUAL SEARCH CHECKLIST

If a driver makes a driving error in one of the categories below,
place a tally mark in the box.

Lane-Keeping/Turns

Lane-Keeping/Curves

VISUAL SEARCH

Distance Scanning

Turn Path Search

Roadside Scanning

Blind Intersection, Privileged

Blind Intersection, Burdened

Mirror Usage, General

Mirror Usage, Slowing

Mirror Usage, Lane Change

Mirror Usage, Merge

Positioning, Merge

An explanation of errors is provided on the back.
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Distance Scannjng--pasture  to respond to a visible re~ujrement for a
speed or direction change, at least 12 seconds in advance, Situations
could include the following:

o Red light o Lane drop
o Red flashing light o Barricade or other obstruction
o warning sign o Parked vehicle (in travel lane)

Turn Path Search--~aj~ure  to search the path ahead in a right or left
turn.

Roadsjde Scanning--failure  to respond to signs over or alongside the
road, jnc~uding:

o Posted speed limits
o Lane control signs and signals
o ~arnjng signs

Blind ~ntersectjon, Privileged--failure  to slow and search for cross
traffic when approaching a blind intersection as the privileged
vehicle shaving the right-of-ways.

Blind ~ntersectjon~ Burdened--~aj~ure  to move to a position where cross
traffic can be seen when stopped at a blind jntersection as the
burdened vehicle (the vehicle that must yield the right-of-ways,

Mjrror Usage, General--failure  to observe right and left rearview
mirror at least every 5-8 seconds.

Mjrror Usage, Snowing--~aj~ure  to check the right and left rearvjew
mjrrors before snowing where fo~~owjng drivers wound not antjcjpate it
(e.g., tight turn, parallel parking~.

mirrors Lane change--failure  to use the rearview mjrror in the
d~rectjon the lane change is to be made before initiating the lane
change.

Mirror, Merge--~nsufficjent  or excessive monitoring of rearview mirror
prior to merging onto a highway from an access or acceleration lane.

Posjtjoning, Merge--~aj~ure  to align the tractor and trailer
suff~cjent~y parallel to the main highway to be able to observe
through traffic on the main roadway prior to a verge.





UNIT 2.2 COmUNICATION

WHAT YOU WILL LEARN IN MIS UNIT \

You will learn to

o cancel turn signals after the trailer has completed a turn and is
straightened out.

o flash brake lights to warn following drivers that your vehicle is
slowing or stopping.

o use four-way flashers according to State laws and company policies.

o use headlights in daytime under conditions of low visibility.

o position your vehicle where it can be seen by other drivers.

o use your horn and lights properly to prevent collisions.

You will learn

o the importance of using signals to tell other drivers when you plan
to change your position in traffic.

o the importance of limiting the use of the CB radio to communications
that are important to safety and for maintaining traffic flow.

o laws and regulations on the use of signals and lights.

o why good communication helps to avoid collisions and violations.

o how to send and receive communications with other highway users.

WHAT WILL HAPPEN IN THIS UNIT

The unit will begin with a classroom lesson dealing with the principles and
procedures for proper communications and the hazards of failure to signal
properly. The remainder of the unit is devoted to practice of proper
communication during onroad driving.
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Lesson I - Principles of communication-

I. ~ommunjcatjng  intent
A, Signaling when changing Position in Traffic
8. communicating intent to Slow or Stop
c, ~eepjng the Size of Your ~ehjc~e in Mind
0. inadvertent Signals

II. ~ommunjcat~ng  Presence
A. Using Your Horn to &ommunjcate Your Presence
B. Using Your Horn to &ommunjcate  Danger
c, Using Your Lights to ~ommunjcate Your Presence

III. misuse of ~ommunjcat~ons
Aa The Horn
B. The CB Radio

IV, ~ommun~catjons  frond others

v. Problem-So~vjng ~xercjses
A, App~jcatjon  of Basic Rules for Sjgna~jng
B‘ D~scussjon of Problems Created by Poor Sjgna~jng

Lesson 2 - App~jcatjon of ~ommunjcatjon

In this lesson you wi7'1 apply the prjncjp~es of communjcatjon  taught in the
classroom to onstreet drjvjng. Students will be in groups of threes and
will take turns drjvjng and observjng, ~hj~e you are an observers you will
keep track of the drjver's performance using the observer check~jst included
in your student materja~s.

To help you learn the materja~ in this unit, the fo~~owjng items have been
jnc~uded in your student material.

0 federal ~y~otor ~arrjer Safety ~~M~S~ Regu~atjons whjch apply to this
unit

o Unit 2.2 ~ommunjcat~on  checklist--for  use in street lesson
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FEDERAL MOTOR CARRIER SAFETY REGULATIONS WHICH APPLY TO THIS UNIT

You should review the following regulations from the handbook, Federal
Motor Carrier Safety Regulations and Noise Emission Requirements.

392.15--Required and Prohibited Use of Turn Signals

393 Subpart B--Lighting Devices, Reflectors and Electrical Equipment
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If a driver makes a driving error in one of the categories below, place
a tally mark in the box.

UNIT 2.2 COMJNICATION  CHECKLIST

BASIC CONTROL
Acceleration
Braking
Stoooina

. DRIVER
#l #2 #3+

Lane-KeepingjCurves I I I t

DRIVER

DRIVER

An explanation  of errors on the Communication  Checklist is provided on the back.
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Ex~~anat~un  of Driver Errors on Unit 2.2 ~~~k~jst

Signa~jng Turns--errors in sjgna~~ng right and left turns at
intersectjons

None--faj~ure  to actjvate the signal at any point in the turn

Late--failure to actjvate the s-ignal before reachjng the
intersection

Early--misreading  other road users by an early signal

canceling--failure  to cancel a signal property

Late--cance~jng  more than 5 seconds after a turn is completed

Early--canceling  the signal while in a turn

Lane changing--errors  in signaling lane changes.

None--faj~ure to actjvate the signal at any point in the lane
change

Late--failure to activate signal soon enough before starting lane
change

~napproprjate--Sjgna~jng  a lane change when there is no gap to
move into and enough time to wait for a gap to
appear

Position--Failure  to use vehicle position to communicate intention to change
lanes

Flashers--failure  to activate emergency flashers when s~owjng or
stopped as provided for by State law

Brake Lights--failure  to flash brake lights when snowing or stoppjng
unexpected~y~ including:

o Stalled traffic ahead
o ~idb~ock (e.g., alley)
o Prior to parallel parking

Use of Horn--errors in using electric or air horns

~nsuffjcjent--failure  to use horn under appropriate circumstances

improper--usjng the horn improperly or using the wrong horn

interpreting communication--errors  jnvo~v~ng  recognition and interpretatjon
of communjcatjon from others.

Recejvjng--faj~ure  to react and adjust to communjcat

~jsinterpretin~--misinterpreting  communications  from
reacting accordingly
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UNIT 2.3 SPEED MANAGEMENT

WHAT YOU WILL LEARN IN MIS UNIT

You will learn to

o adjust your speed to the configuration and condition of the roadway;
weather and visibility conditions; traffic conditions; vehicle and
cargo conditions; and your own condition.

o obey the legal speed limit.

You will learn

o how speed is related to stopping distance, hydroplaning, crash
severity, the ability to maneuver and fuel economy.

o how maximum safe speed depends on vehicle weight, center of gravity,
stability, available sight distance and road surface conditions.

o how to judge maximum safe speed, including the speed at which a
curve can be entered.

o why the posted speed limit is not always safe.

WHAT WILL HAPPEN IN THIS UNIT

Most of the learning in this unit will take place in the classroom. There
will be a brief lab session demonstrating the effects of speed upon stopping
distance and vehicle maneuverability.

Outline of Classroom  Lesson

Lesson 1 - Speed Management Principles

I. Speed and Stopping Distance
A. Importance of Speed Management
B. Braking Distance
C. Driver Response Time
D. Stopping Distance

II. Speed and Surface Conditions
A. Friction and Traction
B. Hydroplaning
C. Icy or Snowy Roads
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III. Speed and the Shape of the Road
A. Ad~ustjng Speed for curves
B. Ad~ustjng Speed for Grades

IV l Speed and ~jsjb~~jty
A. Speed and Sight Djstance
B. Speed and Field of ~jsjon
C. Ad~ustjng Speed to Reduced Sight Djstance

v, Speed and Traffic flow
A. influence of Traffic on Speed management
B. Speed management When ~nterjng and Exjtjng Traffic

VI. Obeyjng the Speed Limit
A* Speed Limits Based on Prjncjp~es  of Speed management
B. Reasons for ~atjona~ Speed Limit
r,e Speed and Risks
D. Pena~tjes for Speedjng
E. Why Drjvers Exceed Speed Limit

VII. Class D~scussjon~ Problems Created by Speed

Lesson 2 - Speed ~~anagement Demonst~atjon

This lesson is a demonstratjon  of the effects of speed on stoppjng djstance
and maneuverabj~jty*

In the first demonstratjon, a student driver will drive a school vehjc~e in
four runs at 10, 15, 20, and 25 mph. An jnstructor will ride with the
students At a certajn point in each run, he or she will be jnstructed to
stop as qujck~y as possible. You will then compare the student's ~eactjon
time djstance~  brakjng djstance and total stoppjng djstance for each run,

In the second demonstration  a student driver will attempt to drive a
serpentjne course in three runs at 10, 15, and 20 mph. You will then
discuss the effects that speed had on the student~s abj~jty to maneuver in
each run.

There are no student aids for this unit.
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UNIT 2.4 SPACE MANAGEMENT

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o select the traffic lane that offers the best mobility and least
traffic interruption.

o choose a safe gap for changing lanes, passing other vehicles, and
crossing or entering traffic.

o position your vehicle correctly within a lane and relative to
crosswalks, so that you don't create hazards for other road users.

o position the tractor and trailer correctly before and during a turn
to prevent other vehicles from passing on the wrong side and to
prevent problems caused by off-tracking.

o maintain a safe following distance according to amount of traffic,
condition of the road, visibility and vehicle weight.

o avoid structures having inadequate overhead clearance.

You will learn

o the importance of separating your vehicle from traffic on the
roadway when it is disabled.

o the appropriate following distance for various conditions.

o State regulations about following distance, lane use, changing
lanes and passing.

o the importance of maintaining space around your vehicle so that you
have room to maneuver in an emergency.

o the importance of checking the position of your vehicle and of other
vehi cles by using your mirrors.

o the dangers created by overhead obstructions.

WHAT WILL HAPPEN IN THIS UNIT

This unit begins with a classroom lesson in which you will learn techniques
for, and the importance of, controlling the space around your vehicle. In
the second lesson you will apply the principles learned in the classroom to
actual street operation.
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I. The importance of Space management

11, Space cushion concept Space Ahead
A. Fo~~owing distance
B. managing Space to the Rear
C. Legal requirements for Fo~~o~ing ~~stances
D. Class discussion: Why Do Some Tractor-Trainer  Operators Fo~~ow Too

Closely

III. Space to the Sides

IV. manage Space to the Sides
A. ~ositio~~ng the ~ehic~e ~roper~y
B. compromising Space
c. Separating Hazards

v. Space for Traffic Gaps
A, ~efinit~on of Gap
B. ~ifficu~t Skill to Master
C. differences ~etweeen Car and Tractor-Trainer  for Handling Gaps
0. Situations ~equjring Adequate Gaps

1. grossing and entering Traffic
2. passing
3. verging
4. ~ai~road crossings

VI. G~v~ng Space to others
A. ~r~ncip~es of fight-of-bay
8. Avoid hindering Traffic
C. ~jscussion of Space management ~rinci~~es

Lesson L - A~~~ication of Space management

In the first exercise of this lesson, you will be recurdjng the length of
time it takes to cross traffic at an jntersectjon, enter traffic at an
~ntersectjon and pass a vehicle ahead. A student will drive while the
instructor times the maneuvers with a stopwatch.

In the second exercise of this lesson, you will practice decoding when a gap
is 'large enough to allow you to enter traffic, cross traffic or pass a
vehicle ahead. To practice judging gaps in crossing and entering traffic,
you will be stopped at an intersection- The instructor will pick out an
a~proachjng car. You will say "now~~ at the last moment that you think you
could safely pull out into the street and enter or truss traffic. The
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instructor will time the interval between when you say "now" and when the
car crosses your path. He will then compare the time it took you in the
first exercise, to pull into or across traffic, to the length of the gap you
chose in this exercise.

To practice judging gaps in passing, you will drive down a two-lane road.
As a car approaches in the opposite direction, you will say "now" at the
last moment that you think you could safely pull out, pass a vehicle ahead
and pull back into your lane. The instructor will time the interval between
when you say "now" and when the oncoming car passes by. He will then
compare the time it took you in the first exercise to pass a vehicle ahead,
to the length of the gap you chose in this exercise.

In the third exercise in this lesson you will apply the principles of space
management taught in the classroom to onstreet operation. Students will
take turns driving and observing. While you are an observer, you will keep
track of the driver's performance using the observer checklist included in
your student material.

STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

o Timed Interval Driving
o Unit 2.4 Space Management Checklist--for use in street lesson
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UNIT 2.4 TIMED INTERVAL DRIVING

HOW TO DO IT

Pick out a stationary object up ahead such as a tree, sign or a shadow on
the road

Start counting the seconds as the rear bumper of the vehicle ahead of you
passes that stationary object

Count the seconds out loud by saying "one thousand and one, one thousand and
two' etc.

The time it takes the front bumper of your rig to get to that stationary
object is the timed interval

FORMULA

Basic formula is one full second for every 10 feet of vehicle length (or
fraction thereof) for speeds up to 40 mph

Example: Tractor-trailer
40-foot vehicle requires 4 seconds
50-foot vehicle requires 5 seconds
60-foot vehicle requires 6 seconds
Round the length of vehicle up (e.g., 36-foot long rig equals

40 feet, V-foot long rig equals 50 feet, etc.)

For speeds above 40 mph, you must add another second to the basic formula

Example: 50-foot rig traveling 48 mph
Basic requirement (50 feet) = 5 seconds
Above 40 mph requirement = 1 second
Total time needed = 6 seconds

For bad weather, poor visibility or slick road conditions, you must add at
least one additional second to the formula, and depending upon the
severity of the conditions, you may need to add additional seconds

Example: 63-foot rig traveling 55 mph in bad visibility (a very dangerous
thing to do)

Basic requirement (70 feet) = 7 seconds
Above 40 mph requirement = 1 second
Bad weather/visibility/road requirement = 1 second
Total time needed = 9 seconds

For night driving always add 1 second to the basic formula (because of
reduced visibility)
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examples of need to increase the number of seconds:

when following another rig need more space to see around him

when v~s~b~~~ty is bad (rain, fog, snows

When driving at njght

when roads are wet, add at least 2 seconds to basic formula

when roads are ice or snow covered, add at least 4 seconds (or mores to
the basic formula

When bobta~l~ng, pu~~jng an empty trailer, an unstable load, or an
unevenly balanced load you must add extra seconds to the basic formula
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UNIT 2.2 SPACE MANAGEIIENT  CHECKLIST

If a driver makes a driving error in one of the categories below, place
a tally mark in the box.

DRIVER DRIVER

DRIVER

Receiving 1 I
Misinterpreting  1 I t

cSPACE MANAGEFNT
Separation

Following Distance
Lateral Separation
Passing Distance
Overhead Clearance

Lane Use

DRIVER
#l #2 #!

An explanation of errors is provided on the back.
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Following Oistance--not alloying the proper nurser of seconds in
following distance for vehicle length and speed
in~olYed.

Lateral Sepa~atj~~--failure  to maintain a center lane positron when
passing parked vesicles,  or being passed by
oncoming or overtaking vehicles.

Passing ~istan&e--changing  lanes ~returning  to the right lane) too
~ui&k~.~ in front of a vehicle that has been passed.

overhead ~~earan&e~-paving  to be stopped by the jnstru&tor to prevent
~~~~jsj~n with an overhead object.

Lane Use

upgrade--impeding  other traffic by failure to enter the rjg~t-~~st lane
on an upgrade.

multi-lane roads--failure  to enter the lane most appropriate to the
truck weed and intended maneuver,

Cross Streets--atte~pting~to  traverse or enter a cross street when there
is jnsufficient saace to a~~o~~odate the traitor-traj~er.

fight turn--s~ingjng  left too fak or too early and failing to close off
the right side to overtaking traffic.

Left turn--s~jng~ng  right before startjng turn, ~~utton~ook where
unne~essary~ or gutting diagonally  across the intersections

multi-lane turns--using inside lane where traffic turns in two Ian

Too close--atte~ptjng  to cross or enter an insuffj~jent gap.
Too far--passjng up an a~~epta~~e opportunjty  to cross or enter traffic.

verging

~a~gjn~--vaus~ng  a vehicle to alter speed~d~re~tion in order to avoid
an a~&jdent during a merge attempt,

Stopping--s~o~jng  or stopping when an earlier speed adjustment could
have per~jtted a continuous verge.

A~jgn~ent--not  a~jgnjng rig parallel to hjg~~ay for optimum rear
vision.

Traffic Adjustments

&~~pro~jsjng--passing  two potential hazards simultaneously  when a speed
adjustment could have annoyed them to be passed in
se~~en&e.

Adjacent ~peratjon-- unnecessarily  prolonged operation alongside an
adjacent vehicle or vehicles.
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UNIT 2.5 NIGHT OPERATION

WHAT YOU WILL LEARN IN MIS UNIT

You will learn to

o adjust speed, following distance, and gap selection to
nighttime conditions.

o use high beams wherever legally permitted.

o dim headlights in accordance with State laws and to minimize
glare for other drivers.

0 respond safely to the glare of other vehicles by averting your
eyes.

o use auxiliary lighting properly.

You will learn

o how the level of illumination affects your ability to see.

o State laws on the use of headlights and other vehicle lights.

o the symptoms and danger of fatigue.

o the effects of glare on vision.

o factors that can reduce night vision.

o how to judge speed, distances and separation at night.

WHAT WILL HAPPEN IN THIS UNIT

The unit begins with a brief classroom lesson covering preparation and
procedures for night driving. During exercises on the range, you will
have an opportunity to practice preparation for night driving and to
perform basic maneuvers in darkness prior to onroad night driving.
During onstreet night operation, you will drive in a variety of
nighttime conditions.
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Lesson I - bight Dperation

I. fight Driving Factors
A* Driver Factors

I* vision
2. Glare
3, Fatigue
4. Driver Inexperience

3. roadway Factors
1‘ Law Illumination
2. variation in Illumination
3. familiarity  with Roads
4, Dther Road Users
5. Drinking Drivers

C, Vehicle Factors
1. headlights
2, Auxiliary Lights
3. Turn Signals
4, windshields
5. mirrors

II. Night Driving ~ro&edures
A, preparing to Drive at fight

1. jetting Yourself Ready
2. Plan Your route
3. jetting the ~ehi&le Ready

8. Driving at fight
1. Avoiding blinding Others
2, Avoiding Glare
3. maximizing visibility
4, Adjusting Basic Driving Techniques

Lesson 2 - Night Operation: Basic maneuvers

This lesson is intended to give you practice inspe~ting~ coupling, and
un&ou~ling~  and driving a traitor-trailer  in the dark. In the first
exercise, you will practice coupling, inspecting and uncoupling in an
unillumjnated area. In the second exercise, you will practice basic
driving techniques including  staying in a lane, followings grossing and
meeting other vehicles, and dealing with glare. This exercise will
take place either on the range or on the street in light traffic, In
the third exercise, you will pra&tice banking and parking in the dark.



Description of Street Lesson

Lesson 3 - Night Operation: Onstreet

This lesson is provided to give you the opportunity to practice basic
driving procedures (shifting, braking, etc.) under a variety of nighttime
conditions. In the first exercise you will be driving on suburban or rural
highways with light traffic, wide lanes, uncontrolled intersections and road
edges that are easy to see. In the second exerise you will be driving on
two-lane rural rounds with narrower lanes, little or no street lighting and
road edges that are harder to see. In the third exercise you will be
driving in city traffic with parked cars on the side of the road, and a high
level of background lighting from street lights, neon signs, oncoming cars,
etc.

Students will take turns driving and observing. While you are an observer,
you will keep track of the driver's performance using the Observer Checklist
included in your student material.

STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

o Night Operations Checklist--for use in street lesson
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UNIT 2.5 NIGHT OPERATIONS CHECKLIST

If a driver makes a driving error in one of the categories below, place
a tally mark in the box.

DRIVER

DRIVER

Use of Horn:

1 Gap Selection I I I I

DRIVER

SPACE MANAGEMENT
Separation

_ DRIVER
I #lj #21 #

I I
Following Distance
Lateral Separation
Passing Distance
Overhead Clearance

Lane Use
Upgrade
Multi-lane  Roads
Cross Streets
Right Turn
Left Turn
Multi-lane  Turns

Gaps

An explanation of errors is provided on the back.
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Lights High ~earn--~aj~~~e  to ~et~~~
o~e~tak~~g another vehicle.

Lights ~~rnrn~~g--~a~~~~e  to dim head
overtaking another road user.

the lights to high beam after passing or

speed at night where received because of

Ga Selection--Acceptance of an j~s~ffj~~e~t gap when e~te~~~g or ~~ossj~g
+*traf IC w ere lt can be att~jb~ted  to seduced ~jghttjme ~~sjbj~j~y.
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UNIT 2.6 EXTREME DRIVING  CONDITIONS

MAT YOU WILL LEARN IN THIS UNIT

Driving in Adverse Weather-

You will learn to

o prepare for operation in cold weather including activating the front
brake limiting valve; removing snow and ice from windows, mirrors,
brakes, lights, hand and toe holds, etc.; and installing tire chains
when necessary.

o inspect for cold weather operation by paying special attention to
coolant level and mixture, heater, defrosters, wipers, washers, tire
tread, brakes, lights, reflectors, wiring system, hoses, fuel,
exhaust system and fifth wheel.

o provide adverse weather equipment including chains, scraper, shovel
and warm clothing.

o make sure that moisture is expelled from the air tanks after each
trip.

o obtain weather information before and during trips and adjust trip
plan accordingly.

o check for ice accumulation on brakes, slack adjuster, air hoses,
electrical wiring and radiator shutters during operation.

o adjust operation of your vehicle to weather conditions, including
speed selection, braking, making direction changes, and adjusting
following distance, to maintain control and avoid jackknifing.

o assure safe operation of brakes after driving through deep water.

o use windshield wipers, washers, and defrosters to maintain
visibility.

o observe the road surface for changes in conditions.

You will learn

o the conditions that produce low traction including rain, ice, and
mud.

o the effects of rain, snow and ice upon the ability to maneuver and
stop the vehicle.

o causes of, and procedures for, avoiding skidding and jackknifing.
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o the effect of ice, snow, water, mud, snow and debris on operation of
the brakes,

o the need to make sure all wheels are free to turn.

Drjv~ng in Hot leather

0

0

0

0

You wil

0

0

0

0

check tires, ~ubr~cat~on~
fan belts, fans and hoses,
debris,

levels and operat ion of cooping systems
and see that the radiator is clear of

carry an ample supply of drinking water.

inspect tires frequently.

avoid weaving the vehicle if it is disabled in the desert.

7 learn

procedures for hot weather driving,

the hazards of hot leather drjving.

the effect of hot weather upon the vehicle operation.

the effect of hot weather upon tire pressure and tire life.

Driving in mountains

You will learn to

You will learn to

o check brake adjustment before driving in the mountajns.

o use right lane or special truck lane when going up grades.

o place the transmission in the appropriate gear for engine braking
before starting down a grade.

o use proper braking techniques for long downgrades.

o property use special speed reduction devices (e.g., engine exhaust
brakes),

o use a truck escape ramp if one is available when brakes fail on a
downgrade.

o check the temperature gauge frequently when pugging heavy loads up
long grades.

-
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You will learn

o the effect of vehicle weight and speed upon braking and shifting
ability on long downgrades.

o the function and value of escape ramps.

o the meaning and use of percent of grade signs.

IHAT WILL HAPPEN IN THIS UNIT

Basic information on operating in extreme driving conditions and the hazards
that are encountered in extreme conditions will be presented in the class-
room. The unit concludes with a range lesson demonstrating the proper
procedures for mounting snow chains and for using tow chains and cables to
free stuck vehicles.

Outline of Classroom  Sessions

Lesson 1 - Operation During Extreme Driving Conditions

I. Adverse Weather
A. Tire Chains

;:
Cold Weather Starting
Foul Weather Operating Hazards

D. Freeing a Stuck Vehicle

II. Hot Weather
A. Vehicle Inspection
B. Driving in Desert Conditions

III. Mountain Driving
A. Gravity
B. Mountain Preinspection
C. Operating on Upgrades
D. Operating on Downgrades
E. Auxiliary Brakes (Speed Retarders)
F. Truck Escape Ramps

IV. Summary

Description of Range Lesson

Lesson 2 - Techniques Used During Extreme Conditions

This lesson begins with an instructor demonstration of procedures for
mounting snow chains. After the demonstration, each student will have an
opportunity to mount and remove a set of snow chains. In the second part of
the lesson, two instructors will demonstrate procedures for using tow chains
or cables to free stuck vehicles. The students will then divide into groups
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of threes and practice the procedures. Students will take turns hooking up
the chains or cables drjving the towing vehjc~e and driving the "stuck"
vehicle.

To help you learn the maternal in this unit, the following items have been
jnc~uded in your student material.

o Adverse Conditions inspection Check~jst

o Check~jst for Mounting and ~emovjng Snow Chains and Freeing Stuck
~ehjc~es Checklist
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ADVERSE CONDITIONS INSPECTION  CHECKLIST

In preparing for operation under adverse conditions, special care must be
-taken in inspecting the following critical items.

Adverse Weather

::
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

;"9:

Coolant level and antifreeze concentration
Air reservoirs
Heating equipment (heater, defroster, mirror heaters)
Wipers and washers
Tires
Snow chains
Brake parts and balance
Lights
Windows, mirrors and reflectors
Hand and toe holds
Weather fronts and radiator shutters
Air and electrical lines
Exposed wiring and hoses
Fuel tank
Muffler and exhaust system
Fifth wheel
Interaxle differential lock
Emergency equipment (scrapers, shovels, etc.)
Drivers's emergency gear (extra food, water, clothing)

Hot Weather

1.
2.
3.
4.
5.
6.
7.
8.
9.

ii:

:::

Tires
Lubrication system
Cooling system
Belts and hoses
Extra coolant
Drivers emergency gear (extra food, water)
Compressor
Slack adjusters
Glad hands
Air lines
Drums or discs
All other brake parts
Clutch

Of course, simply checking the above items is not a substitute for a
complete, daily pretrip inspection. And preparing for driving under adverse
conditions is not the only time it is important to check them. This is only
a list of some of the most important items to check for adverse weather, hot
weather and mountain driving.
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~DU~T~N~ AND REMOVING SNOW CHAINS AND TREEING STUCK VEH~&LES ~HE~L~ST

1.
2.
3.
4.
5.
6.
7.
8.

1;:

Il.

Check chain condjtjon
E~jmjnate twists
Drape chains over tire
Open ends of cross-cha~nhooks  away from tire
Fasteners can be on the traj~ing ends of side chains
Tuck first cross-chajn under front of tire
Move vehicle until fasteners are hub-high
Avoid drjvjng over fasteners
Straighten and center
Lift ends of side chains to deetermine which links will be hooked
into fasteners
If insta~~jng on duals, fasten

ba:
center chain
inner chain

c. outer chain
If jnsta~~jng on singles, fasten

ba:
inner chain
outer chain

Be sure chains a& snug but not too tight
After drjvjng about five miles, stop and tjghten chains again,
loose chains wear faster

Revving Snow Chains

1. unhook cross chains from side chain fasteners on the outside
~whether on duals or sing~es~

2. ~~nhook inside cross chains ~dua~s~
3. Spread chains on ground
4. Drive vehicle off chains
5. Do not run over fasteners
6. Remove chains
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1. Place in low gear
2. Creep forward till chain or cable is tight
3. Do not spin bleeps
4. ~rad~a~~~ pull vehicle onto firm surface

1. Place t~a~s~jssj~~ in 70~ gear (or reverses
2. Release clutch
3. ~~~~~e~ate grad~a~~~ ~ass~st~~g tow ve~jc~e~
4, Do not spin wheels
5. ~trajg~te~ wheels
6, When on firm surface

it
Honk horn sjg~a~~j~g tow truck to stop
Move vehicle up s~jg~t~~, s~a~kj#g cable or chain
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UNIT 2.7 PROFICIENCY  DEVELOPMENT: SAFE OPERATING  PROCEDURES

0-

0

NHAT YOU WILL LEARN IN MIS UNIT

The purpose of this unit is to permit you to practice what you have learned
in other units so that you can reach the level of skill required to drive a
tractor-trailer safely.

WHAT WILL HAPPEN IN THIS UNIT

This unit begins with a brief classroom lesson describing basic procedures
for safe driving. Driving practice will take place in all kinds of traffic,
on all kinds of streets, in all kinds of weather, during daytime and night-
time. By the time you finish this unit you will have completed the minimum
requirement of 38.5 hours and 1,000 miles of actual behind-the-wheel time
necessary to graduate.

Outline of Classroom Lesson

Lesson 1 - Procedures for Safe Operation

I. Lane Changing and Passing

II. Passing

III. Merging

IV. Exiting

V. Turning
A. Right Turns
B. Left Turns

VI. Parking Procedures

VII. Preparation for Street Lessons
A. Description of Street Lessons
B. Questions

Description  of Street Lessons

Lesson 2 - Proficiency Development: Safe Operating Practices

In this lesson you will be working toward developing proficiency in all the
safe driving practices (visual search, communications, speed and space
management) that you have been taught in this course. You will drive on all
types of roads and in a variety of traffic and weather conditions. Through-
out the practice sessions in Unit 2.7, the instructor will observe you as
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UNIT 2.7 SAFE OPERATING PROCEDURES CHECKLIST

If a driver makes a driving error in one of the categories below, place
a tally mark in the box.

DRIVER DRIVER

DRIVERCOMMUNICATION #l #2 #T
Signaling  Turns: None

Latec..- .

--

Flashers
Brake Lights
Use of Horn:

Insufficient
Improper

Interpreting Communi-
cations

Receiving  1 I
Misinterpreting  1 I I

DRIVER

DRIVER
SPACE MANAGtMENT I #lj #21 #
Soaration - I I I

Other
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UNIT 3.1 HAZARU PERCEPTION

IdHAT YOU WILL LEARN IN THIS UNIT

You will learn to identify conditions and other road users that might or
will cause a problem for you.

You will learn to

o recognize things that could cause you a problem, such as road condi-
tions; low clearances; and other road users who are not looking at
you, cannot see your truck, not paying attention, unable to control
their vehicle, or could suddenly change their position in traffic.

o take quick defensive or evasive action to avoid problems caused by
other road users.

You will learn

o how likely a particular kind of situation is to cause you to have an
accident.

o how weather, visibility and light (for example, glare in your eyes)
can make it hard for you to see.

WHAT WILL HAPPEN IN THIS UNIT

There will be a brief classroom session to present basic information on
hazard perception and clues for recognition of hazards. Commentary driving
will be explained to prepare you for onstreet practice. The remainder of
the unit will be devoted to onstreet driving during which you will practice
recognizing and dealing with hazards.

Out1 ine of Classroom Lesson

Lesson 1 - Hazard Perception

I. Importance of Hazard Recognition
A. What is a Hazard
B. Role of Hazard Perception
C. Method of Hazard Perception
D. Learning Hazard Perception
E. Source of Clues

II. Road Characteristics
A. Nature of Problem
B. Surface Conditions
c. Shape and Contour
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III. Road User Characterjst~cs
A. Dbst~ucted ~jsjon
B. Distracted Drivers
c. Confused Drjvers
D. Low Speed
E, ~mpatjent Drivers
F. Drunk Drivers impairment

IV. Road User Act~vjt~es
A. Driver movement

F:
~ehjc~e movement
Pedestr~ans~Cyc~jsts

D‘ Conflicts

v, Commentary Drjvjng

Lesson 2 - App~jcatjon  of Hazard Recognition

This lesson is included to give you an opportunity  to apply the prjncjp~es
of hazard ~ecognjt~on taught in the classroom to onstreet operatjon. You
will be drjvjng on all types of roads and in a varjety of traffic
c~nd~tjo~s.

students will take turns drjv~ng and observjng.  While you are an observers
you will keep track of the driver's performance using the observer check~jst
jnc~uded in your student manuals

To help you learn the materja~ in this unit, the followjng items have been
jnc~uded in your student materja~.

o Rules for Co~entary Drjvjng: Hazard Perceptjon

o Unit 3.1 Hazard Pe~ceptjon Check~jst--for  use in street
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UNIT 3.1 RULES FOR COHENTARY DRIVING: HAZARD PERCEPTION

"Commentary driving" means that while you are driving, you will be commen-
ting or talking out loud about what is happening on the road. During
onstreet practice in hazard perception, you will be commenting on the
various situations and road users that present a potential hazard to you and
your vehicle. The procedure will be explained in detail in class. The
rules below will help you to learn the procedure.

1. Identify any hazard (any road condition or road user) that is a
potential threat to you and to which you must respond.

2. Describe the hazard in a few words. Describe it by nature and location.

"Child in the street on the left."
"Yellow Volkswagen on the right."
"Pavement in the shade of that culvert."
"Green car in left lane."

3. Describe in a few words what makes it a hazard.

II . ..is looking the other way."
II . ..is going to back up."
II . ..is likely to be very slippery."II . ..may be forced into my lane by the merging car."

4. Identify and describe only those hazards to which you must respond in
some way. If no response is required, it is not a hazard. You do not
have to describe how you are responding to the hazards you identify.

5. When there is no hazard, say nothing. You do not have to announce the
absence of any hazard. In other words, there isno need to say, "Clear
path."

6. In conflict situations, comment only on the vehicle in conflict with
your vehicle. You do not need to comment on the situation or third
vehicle that puts the vehicle in conflict with your vehicle.
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AID PERCEPTION  CHE~LIST

During Commentary Driving~ check "Yes" if the driver correctly identifjes
and descrjbes a driving hazard. Check rrN~rr if the driver does not correctly
identify and describe a hazard,

During Dnstreet Drjving without Commentary Driv~ng~ use the check~jst to
jndjcate whether or not the driver responds correctly to a hazard.

HOWARD REC~G~~~~D~
DR~VER~S RESPD~S~

Road &haracterjstjcs

[ Drive,r #I 1 DriveOr ##2
1 YES 1 NO YES 1 NO

Surface

Confjguratjon

Road User Characteristics

Obstructed Vision

Distraction

I I I 1

Confusjon

Low Speed

Toad User ~ctjvjtjes

Driver movement

Vehicle movement

Fedestrjans~Cyc~ists

I

I
I I

intersecting

Drive~r #3
YES 1 NO

~~p~anatjon of errors on back.
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HAZARD PERCEPTION

Explanation of Categories of Hazards on Unit 3.1 Checklist

Road Characteristics--Characteristics of the road that provide hazard clues,
including:

Surface--The appearance of the road surface providing clues to the
following hazards:

Slippery Surfaces--Surfaces that could induce a skid.
Soft Surfaces--Surfaces that may not support the weight of the
truck.
Sloping Surfaces--Surfaces that slope across the truck's path
including the danger of skidding, rollover, or collision between
the trailer and the roadside objects (high colonnades, sloping
edges, unbanked curves).

Configuration-- Clues to potentially dangerous roadway configuration
including sharp curves, dangerous offramps, leave exits.

Road User Characteristics-Characteristics of road users that identify them
as potential hazards, including:

Obstructed Vision--Clues indicating the inability of a road user to see
the truck.
Distraction--Clues indicating that another road user may be distracted
and, therefore, unable to devote attention to the truck.
Confusion--Clues that another road user may be confused and, therefore,
a candidate for some unexpected action.
Low Speed--Clues indicating that a vehicle ahead is traveling at a
speed that would cause the truck to overtake very quickly.
Incapacity--Clues that another driver is unable to respond
appropriately to the truck because of intoxication, fatigue, or some
other incapacity.

Road User Activities--Activity on the part of any road user that indicates a
potentially hazardous course of action, including:

Driver Movement--Any motion on the part of the driver that signals an
impending change in speed or direction.
Vehicle Movement--Any motion on the part of the vehicle that signals an
impending change in speed or direction.
Pedestrian/Cyclists --Any motion on the part of a pedestrian, bicyclist,
or moped rider that signals an impending change in speed or direction.

Conflict--Any vehicle that is on a collision course with an object or other
road user, signaling an impending change in speed or direction, including
conflicts with:

Obstructions--Roadway configurations with fixed objects in the path of
the other vehicle.
Merges--Vehicles merging into the path of the other vehicle.
Intersections--Vehicles intersecting with the road user.
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UNIT 3.2 EMERGENCY MANEUVERS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn how to

o bring your truck to a stop in the shortest possible distance on a
dry surface while controlling your direction.

o make a quick evasive turn on a dry surface.

o make an evasive turn off of the roadway and back onto it while
controlling your direction.

o stop your vehicle if your brakes fail.

o keep control of your vehicle if a tire blows out.

You will learn

o why it is easier to turn your vehicle than to stop it.

o why it is generally safer to leave the roadway rather than risk
striking another vehicle head on.

o the critical importance of seatbelts in driver safety and vehicle
control.

UliAT WILL HAPPEN IN MIS UNIT

Basic information concerning when and how to make emergency maneuvers will
be presented in the classroom lesson. The unit concludes with a range
lesson during which you will practice three emergency maneuvers.

Outline of Classroom  Lesson

Lesson 1 - Emergency Procedures

I. Role of Emergency Maneuvers

II. Evasive Steering

III. Emergency Stop

IV. Off-Road Recovery
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VII. ~~ergen~y maneuver Exercise

tessan 2 - ~~ergen&y Skills

This lessan is designed to give you practice at three essential e~ergen~y
~aneuvers~ The ~~~rgen~y Stop, Evasive Steering and the ~ff~~ad ~ec~very.
In each exercise, an ~nstru~t~r will ride with you to give you tips on
i~~r~vjng  yaw ~erf~r~an~e. See the diagrams of Range exercises in~~uded in
your student ~ater~a~.

In the first exercise you will practice st~~~jng by ~~~king up all the
brakes at 10 mph. Then you will practice "stab" ~~eaking te~~n~~ues at 10,
20 and 30 mph.

In the second exercise you will practice evasive steering. You will
a~~e~erate ta 30-35 mph t~~ard a barrier ~si~u~ated  with ~~nes~, On the
~~~~and of the instru~t~r,  you will have to turn either right or left around
the barrier. You will ~erfor~ this maneuver three diff~r~nt ways: once
~~~t~~ut st~~~~ng~ m-m st~~~ing as ~uj~k~y as ~~ssi~~e after ~akjng the
tu~~~and once s~~~i~g down before ~ak~ng the turn and st~~~~ng as ~ui~k~y as
~#ssi~~e after ~aki~g the turn.

In the third exercise, you will ~ra~ti&e dr~vjng off the road, on to a
si~u~ated ~~s~~u~der"  area and then back on to the road again. You will
~erf~r~ this exercise at 10, 20, and 30 mph. At each speed, you will
practice both dr~v~ng ~~~~~ete~y off the road and driv~~g with just the
right wheels off the road.

To help you learn the ~aterja~ in this unit, there f~~~~~s an ~~ergen~y
maneuver ~~e~k~~st ~~vering:

0 evasive steering

0 e~ergen~y st~~~ing

o ~ffr~ad re~~very

o brake failure

0 front tire ~~~~~uts
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UNIT 3.2 EMERGENCY MANEUVERS  CHECKLIST

Evasi ve Steering

1. Minimize the turn
Start as early as possible
Turn only as much & needed
This minimizes the chance of rollover or jackknife

2. Turn quickly using the hand-over-hand technique
tach turn approximately 180"

Turns'the front wheels quicker than several short turns
It is hard to turn a truck too quickly

This is the reason for hands on 9 o'clock-3 o’clock position in
normal driving

This position allows wheel to turn 180' without your letting
go of the wheel

Your hands won't be in this position unless this is done in
normal driving

3. Avoid braking in the turn
Avoid braking while-steering
Brake before turning if distance permits

4. Countersteer
You must be prepared to countersteer quickly

Countersteer is the term give to a turn back toward the
intended path of travel

A quick countersteer is needed to keep from going out of the
escape path (e.g., off the shoulder)

Initiate the countersteer as soon as the front of the trailer
clears the obstacle

Emergency  Stopping

1. Controlled braking

Apply the brakes just short of lockup
Maintain steady pressure
NOTE: It is difficult to anticipate the point of lockup precisely

because it is different for each rig.) Controlled braking
requires practice in the vehicle to be operated without an
opportunity to practice, "stab" brakfding best

2. "Stab" braking

Apply the brakes fully
Release brake partially when wheels lock. This achieves maximum
braking while brakes are applied. Releasing avoids a skid.

Repeat "stab" braking sequence until vehicle slows sufficiently
Allow time for the brake system to recover between stabs
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1. Brake before turning
Reduce speed as much as possible
Use controlled  or stab braking to prevent loss of contrQ~

2. Avoid braking while turnjng
The vehicle IS vulnerable to a skid while turning
steering control is particularly  important while entering the

roadside
3. ~~~n~rnize  turning

Keep left wheels on pavement if possible
This reduces the amount of turning required once you are on the

roadside
4. ~ountersteer  ~turn in direction of roadways

Turn qujck~y as soon as the right front wheel rides up on the
surface

Both turns should be executed as a single, integrated steering
maneuver

NOTE: when right front wheel drops off edge of pavement, you must come to a
complete stop before attempting to steer back on to pavement.
Failure to do so may cause vehicle to overturn.

1. downshift

2. Apply the parking brake to help in downshjfting

Keep hand on the parking brake
Release it if the vehicle begins to skid or veer

3. Find an escape path
Begin hooking immediately
Use the best path available. won't wait to see if the vehjc~e can

be stopped* There may be no good path avaj~ab~e.
4, Create drag

5. Repeat downshjfting  unit Qe vehicle is moving slowly enough to stop
w'lth the parking brake +

6. inspect the brakes before contjnujng

1. Grasp wheel tjght~y

2. Avoid braking hard

3, Allow the vehicle to slow gradually

4. Brake gentry to a stop

3.2-39



• f\lotes: -

•

•



_.

l

•

•





UNIT 3.3 SKID CONTROL AND RECOVERY

WHAT YOU WILL LEARN  IN THIS UNIT

You will learn to

o keep control of your vehicle when you are driving on a slippery
surface.

o stop your vehicle in the shortest possible distance on a slippery
surface while controlling your direction.

o recover from a tractor or trailer skid or jackknife caused by snow,
ice, water, oil or sand.

You will learn

o how skid control prevents accidents.

o the importance of checking mirrors often so you can spot a jackknife
skid immediately.

o what happens in a tractor or trailer jackknife and how they
happen.

WHAT WILL HAPPEN IN THIS UNIT

The unit begins with a classroom lesson, during which information will be
presented on the causes and major types of skids, along with procedures for
recovering from skids. The rest of the unit will be devoted to practice on
the range.

Out1 ine of Classroom Lesson

Lesson 1 - Techniques of Skid Control and Recovery

I. Role of Skidding in Accidents

II. Skid Dynamics
A. Friction (Traction)
B. Wheel Load
c. Forces of Motion
D. Three Basic Types of Skids

1. Braking
2. Turning
3. Accelerating

E. Preventing Skids
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III. Tractor-Trainer  Skids
A. Trailer jackknife
B. Tractor jackknife
c. Front Wheel Skids
D. Al7 Wheels Skids
E. Summary of Skid Prevention
F. Ant~~ackknjfe  Devices

IV, Skid Recovery
A. Speed control
B. corrective Steering
c* ~ountersteer~ng
0, Braking to Stop

v. Range Procedures
A, Maneuvers
B. Range Safety Rules

1

Lesson 2 - Skid control and Recovery fan optional Lesson)

This lesson begins with a review of the Range Safety Rules. All range
exercises in this lesson take place on an area of the,range that has been
wetted to reduce tractjon. An instructor wi71 be with you in the cab durjng
each exercise,

The range exercises begin with three exercises in contro~~jng just the
tractor under s~jppery condjtjons, The first exercise is the "Tractor Skid"
exercise. The first time through this exercise you will completely lock the
brakes at 20 mph but will not attempt to control the tractor during the
skid. This way you can observe the natural effects of a full skid. After
the first run you will make several more, ~ockjng up the brakes and trying
to keep the tractor under control and movjng in a strajght line, You will
contjnue doing this until you are able to control the tractor with the
wheels locked. When you have mastered this maneuver at 20 mph, the speed
will be raised to 25, 30 and 35 mph.

The next exercise is the '~Tractor Stop" exercise, You will enter the wet
portjon of the range at 20 mph and attempt to come to a smooth, controlled
stop as qujck~y as possjb~e~ keepjng the tractor under control and moving in
a strajght line, You will repeat this exercise at 25 and 30 mph.

The third exercise, is the "Tractor Turn and Stop" exercise. You will enter
the wet portjon of the range at 15 mph. When the jnstructor tells you to,
you will apply the brakes to slow the tractor down, release the brake and
make a quick lane change and then come to a complete stop in a straight
1 inc. You will repeat this exercise at 20, 25, and 30 mph.
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The last two exercises, the "Tractor-Trailer Stop" and "Tractor-Trailer Turn
and Stop" are performed with a tractor-trailer combination. The Tractor-
Trailer Stop is basically the same as the "Tractor Stop" exercise. The
"Tractor-Trailer Stop and Turn" is basically the same as the "Tractor Stop
and Turn." If your school does not have a tractor-trailer combination
equipped with an antijackknife device, these last two exercises will not be
included in the lesson.

STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

o Special Range Safety Rules for Skid Control and Recovery

o Range safety rules from Unit 1.1
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Unit 3 -3 SPECIhL ACE SAFETY RULES FOR SKID FATAL AND RE~VERY

During practice of skid control and recovery on the range, four additional
rules must be followed to ensure safety. All of the general range safety
rules also must be observed,

Few Additional Rul es

1. No student may enter a maneuver area until that area is clear of a71
vehjc~es, and no student may begin an exercise until s~ecif~ca~~y
instructed to do so by an instructor.

2. Durjng an exercise, a student whose vehicle is clearly sliding out of
the special skid area must allay the brakes firmly and hold them in
order to stop the vehicle, Once the vehicle reaches dry pavements it
will stop* This rule applies to emergencjes only. White the vehjc~e
remains w~thjn the skid area, the student driver should complete the
exercise according to instructions.

3. Only the driver and jnstructors are permitted in the vehicle during
maneuvers

4. Dbserver students shall stay behind the safety lines or barrjcades at
all times.
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UNIT 4.1 VEHICLE  SYSTEMS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn the location, function, and purpose of

o the frame, suspension systems and axles.

o various types of internal combustion engines.

o the fuel systems.

o the air intake and exhaust systems.

o the lubrication systems.

o the cooling systems.

o the electrical systems.

o the drive train.

o the brake systems.

o the wheels, wheel bearings, rims, and tires.

o the steering systems.

o the coupling systems.

WHAT WILL HAPPEN IN THIS UNIT

This lesson consists of two lessons. The first lesson is in the
classroom. You will learn the theory of operation and purpose of each
vehicle system, the function of major system components and the
importance of each system to safety and economy of operation. The
second lesson is a lab lesson in which you will have an opportunity to
see the workings of vehicle systems on an actual tractor-trailer.
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Lesson I - ~ehjc~e Systems

I‘ Frame, Suspension Systems and Axles

11. ~ngjnes

III‘ Fuel Systems

IV‘ Air Intake and Exhaust Systems

v. Lubrjcatjon Systems

VI‘ ~oo~jng Systems

VII‘ E~ectrjca~ Systems

VII‘ Drive Trains

IX‘ Brake Systems

x. Wheels, hearings, Rims and Tires

XI‘ Steerjng Systems

XII‘ ~oup~jng Systems

In this lesson your instructor will take small groups of students
around a tractor-trainer, pojntjng out the vehicle systems and system
components. Then the instructor will n~e ~ehjc~e components and ask
jndj~jdua~ students to find them and explain their purpose and
functjon.

STUDENT AIDS

To help you 'learn the materja~ in this unit, a brief j~~ustrated
descrjptjon of the systems and components of a tractor-trainer  follow.
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VEHICLE  SYSTEMS

This is a description of the major systems of a tractor-trailer. It is
provided to help you prepare for Unit 4.1, Vehicle Systems. By reading
this material before class, you'll be able to follow the instructor's
presentation better and gain a better understanding of the way in which
a tractor-trailer combination works.

The description of the various systems appear in the same order in
which they will be discussed in class.

0 Frame, suspension systems and axle
0 Engines
0 Fuel systems
0 Air intakeand exhaust systems
0 Lubrication system
0 Cooling system
0 Electrical systems
0 Drive trains
0 Braking systems
0 Tires and wheels
0 Steering systems
0 Coupling systems

FRAME, SUSPENSION SYSTEMS AND AXLES

The vehicle's frame is the "backbone" of the vehicle. The body is
connected to it. The engine is held in place by the engine mounts that
are attached to the frame. It is the unit to which the axles, wheels
and tires are connected by the suspension system.

This foundation is made up of many different components. First, there
are the two steel rails that run the entire length of the vehicle, the
frame rails. These can also be made of aluminum alloy for lightweight
tractors or special steel for trucks with oversized and overweight
loads. Crossmembers cross these two rails to provide support and
strengthen the frame. Engine mounts are brackets that are used to bolt
the engine to the frame rails. Suspension hangers connect the
suspension to the frame rails. The body supports attach the truck body
to the frame.

(SEE FIGURE  A-l AND A-2)
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Figure A-l
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suspeffsjun
The purpose of the suspensjon system is to support the body and Frye
of the truck. It consists of the springs and the mountjng brackets or
hangers. The front or rear axles are attached to the suspensjon system
on top of whjch rests the frame. With this arrangements the axles can
mope up and down in response to ground changes wjthout serjous~y
affectjng its load. By securing the suspensjon system at points spread
throughout the Frye, the stress of absorbjng the shocks can be
weal-d~strjbuted. The wejght and durabj~ity  of the suspensjon system,
ob~jous~y~ must increase if the truck is quite large and the cargo
heavy. If the truck is smatters the system does not have to be quite
so sturdy.

The following characteristjcs  are necessary for a good suspension
systems the capacjty to support the load; the ability to transmjt full
brake and tractj~e effort to the chassis Frye; separate and responsj~e
components on both axles for all conditjons~ a cushjoned ride for
driver and cargos laden or unladen; secure axles to assure correct
drj~e~jne a~jgnment~ and easy majntenance  and ~ightwejght parts.

There has been an jncrease in tandem suspensjon since the jncreased
gross vehicle weight in most States. The majority of suspensions
employ the leaf spring for deadenjng shocks, but air ride and
independent coil use are jncreasing steadj~y.

Leaf Sprjngs

Most trucks use the leaf spring suspensjon system. A leaf spring is a
series of narrow metal strips of varying lengths that are booted
together and attached to Frye hangers.

There are many types of leaf springs. Two of the most common types are
the stack or mu~tj-deaf  spring which is used in heavy-duty systems~ and
the tapered leaf spring which is used in ~jghter weight tandem axle
~ehjc~es for highway service.

Many times leaf springs will need an addjtjo~a~ spring, torque rods, or
both to help the main spring. Torque rods help secure the axle and,
through a twjsting action, serve as springs.

(SEE FUTURE ~-3)

Air Suspensjon

Air s~spensjo~s are essentially  air cushjons placed between the axle
and frame. They are progressjve~y  gajnjng popu~arjty on motor trucks;
ne~erthe~ess~ they are most popular with trailers. This type of system
provides a smooth ride while decreasing d~age to both the equjpment
and the commodity. Additionally, there is a ~jmjted djfferent between
the ride when the vehicle is loaded and when it is empty.
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leaf Springs and .Torque Rod
Figure A-3
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The air pressure needed to majntain the suspension comes from the
tractor air compressor. The driver can adjust this air pressure for
specific loads with a system of valves. Frame hejght can also be
changed for different loads.

An effectjve and popular air suspension system is the combjnatjon of
air suspensjon and leaf spring suspensjon. With this there is the
sturdjness of the leaf spring and the comprehensive absorptjon of shock
of the air cushjons on each axle. It results in a smooth, yet secure
ride. This combjnatjon can be jnsta~~ed with a single, dual, or third
axle setup.

The combination of the two systems reduces many colon problems of the
air cushion system. however, you should still keep a close watch on
some trouble spots. There can be leaks and other troubles around the
~eve~jng valves and the ~jnkage. And an jmportant  consjderation is
the stabj~ity of the load with a high center of gravjty; it is very
likely to rock. The leaf sprjngs can especja~~y help in just such a
sjtuatjon.

(SEE FUTURE A-4)

independent Coil Sprjngs

This type of spring is coiled in a circular fashion. The stiffness of
the spring may vary depending on the axle wejght. Each of the coiled
springs acts independently of the others, givjng a more evenly
cushjoned ride.

Shock Absorbers

Shock absorbers serve prjmarj~y to check and reduce the motjons of the
vehicle body and wheels from uneven road surfaces. The shock absorbers
accomplish  this task operatjng under the princjp~es that ~jqujd is
practically jmpossjb~e to compress and energy is needed in order to
force ~jquid through an aperture.

Shock absorbers operate in a similar fashion to a piston in a cylinder
with holes in the top of it. however, there is ~jqujd in the
compression chamber, and it resists the shocks of the suspension system
whjch could otherwise become quite turbulent.

Because of the nature of the jndependent coils and the air cushjons~
shock absorbers are needed much more in these systems than in the leaf
spring suspension system.

(SEE FUTURE A-5)
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Air Suspension System
Figure A-4
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Air Suspension System
Figure A-4
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ENGINES

Internal Combustion Engine

An internal combustion engine clearly defines itself in its name. The
fuel burns inside or in an enclosed chamber. The combustion or burning
of the fuel takes place in the same container which produces the power.
This is contrasted with a steam engine which is an example of an
internal combustion engine. The fuel can burn anywhere so long as the
water is then converted to steam.

The basic parts of the internal combustion engine are a cylinder which
is sealed at one end and a piston which is another cylindrical piece
that fits inside the cylinder. When combustion takes place in the
cylinder, it forces the piston out with air pressure. That is where
the work is created for the operation of the rest of the engine.

In order to use this power, there is a connecting rod and a crankshaft.
The connecting rod is fastened at one end by a pin to the piston, so
that its other end can swing back and forth like a pendulum. The
crankshaft fits through this other end of the connecting rod, its
offset section centered in the hole and oiled for rotation.

Therefore, when the piston is forced downward by the mounting pressure
due to combustion, it moves the connecting rod downward. In turn, the
crank rotates for that is its only course of action, turning the shaft.
In this manner, direct back-and-forth motion is converted to circular
or rotary motion.

(SEE FIGURE B-l)

We can now see the basic principals of most contemporary engines using
the cylinder, piston, connecting rod and crankshaft.

Four-Cycle Engine

The process of timing the crankshaft must be repeated over and over to
move the vehicle. But to understand its full operation, you only have
to see one series of events, or cycle. Most engines of today are
"four-cycle" engines. This name is a bit deceiving, since there is
only one repeating cycle. Originally, though, it was called a "four-
stroke" cycle and this was more accurate. The cycle consists of four
strokes of the piston, two up and two down.
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An Internal Combustion Engine Cylinder

Cylinder  r-b

Figure B-l
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The piston starts at the top of the cylinder with just a little room
between it and the sealed end. This is the maximum height enabled by
the crankshaft. For the first stroke, the piston is moving down,
increasing the space between it and the top. This is the intake stroke
because, as it occurs, air or a mixture of air and fuel are drawn
through a valve in the top into the cylinder. Then the intake valve is
closed and the piston starts to go up again in the compression stroke.
The contents are compressed into a much denser mixture in that small
space at the top. The crankshaft has completed one rotation and the
piston is where it was initially.

At this point, the mixture is ignited which causes it to expand, and
the piston moves downward. This third stroke is called the power
stroke. This is the stroke for which all of the preparation has been
made. This moving down to its bottom position again creates the power
which makes the engine run.

The fourth and final stroke of the cycle is called the exhaust or
scavenging stroke. The hot exhaust gases from the burning of air and
fuel begins to escape through another valve in the closed end of the
cylinder. The piston moves up again, clearing the gases from the
chamber, thereby preparing it for the next cycle.

(SEE FIGURE 8-2)

You should note here that, with the four-cycle engine, there are two
revolutions of the crankshaft per cycle and for each cycle there is
only one power stroke. Therefore, one of the principal features is
that, for every two revolutions of the crankshaft, there is one power
stroke.

In a condensed form, basically what you have to remember about the
four-cycle engine is that there are actually four strokes. These are
intake, compression, power, and exhaust.

Two-Cycle Engine

Another important type of engine is the two-cycle engine. Once again,
it is more accurately called a two-stroke cycle engine. In this type,
the cylinder is ignited once every two strokes or revolution of the
crankshaft. There is only a compression stroke and a power stroke and
included in these motions are the processes for intake and exhaust.

Some people consider it to be an improvement on the four-cycle engine
because it supplies the same power with only two strokes. Many
two-cycle gasoline engines have been built; however, in general, their
commercial use has been limited to small sizes and special purposes.
On the other hand, the two-cycle diesel is the most commonly used
engine in the tractor-trailer fleet. Therefore, we will limit any
further reference to two-cycle engines to the diesel type.

4.1-13



c . E-
l I F

St
ro

ke
 1

Int
ak

e
Int

ak
e 

Va
lve

 O
pe

n
Ex

ha
us

t 
Va

lve
 C

los
ed

Pi
sto

n 
Mo

ve
s 

Do
wn

i

St
ro

ke
 4

St
ro

ke
 2

St
ro

ke
 3

Co
mp

re
ss

ion
Bo

th 
Va

lve
s 

Cl
os

ed
Pi

sto
n 

Mo
ve

s 
Up

Po
we

r
Bo

th 
Va

lve
s 

Cl
os

ed
Pi

sto
n 

Be
ing

 P
us

he
d

Do
wn

 B
y 

Ex
pa

nd
ing

Ga
se

s

Ex
ha

us
t

Int
ak

e 
Va

lve
 C

los
ed

Ex
ha

us
t 

Va
lve

 O
pe

n
Pi

sto
n 

Mo
ve

s 
Up



The two-cycle engine is very similar to the four-cycle. However, in
order to compensate for two fewer steps, a couple of changes must be
made. The two valves in the top are both converted to be exhaust
valves. Additionally, to take care of the intake, a row of holes, or
ports, is added around the middle of the cylinder. These are closed
off by the piston until it approaches the bottom of its stroke, and
then the air is able to enter. Without the extra strokes for the
piston to act as an air pump, the blower is needed, and this fits
around the outside of the air ports. So, when the piston is at the
bottom of the first stroke, the blower pushes air in through the ports
which consequently pushes the exhaust gases left from the previous
cycle out through the valves.

(SEE FIGURE  ~-3)

Just as it reaches the top, a piston-like device or injector shoots a
spray of fuel into the chamber full of the hot fresh air. Ignition,of
the following expansion takes place as in the four-cycle engine. A
little past the halfway point, the burned gases begin to excape through
the exhaust valves which have just opened. As the piston proceeds, the
ports are uncovered, fresh air fills the chamber, and a cycle is
completed in one turn of the crankshaft.

(SEE FIGURE B-4)

Thus, by having one power stroke per revolution of the crankshaft, the
two-cycle engine is able to produce twice the amount of power that a
four-cycle engine of the same size and almost the same weight can.

The Gasoline Engine

The gasoline engine is the most common type of internal combustion
engine; there are more than 120 million of them in this country. The
total horsepower represented by these engines is much more than the
combined horsepower of all other forms of power such as locomotives,
manufacturing plants, electrical central stations.

If we take a look at one of these engines, we find that it is much less
complicated than it may first appear. Only a few additions are made to
our previously studied basiccomponents. The gasoline engine, which is
a carburetor type engine, has as one of its integral components a
carburetor. The carburetor maintains the proper proportions of air to
gasoline which has been broken up into little droplets. The mixture is
sent over to the cylinder through the intake manifold. This is a pipe
which leads from the carburetor to the combustion chamber of the
cylinder. The intake valve regulates the flow of the mixture at
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A Two Cycle Cylinder
Figure B-3 •

Exhaust Valve
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the ~y~jnder end of the ~anjf~~d. A spark plug is added to the closed
end of the ~y~~~d~r for jg~~t~~n. And another valve, the exhaust
valve, is also located here.

This ~u~~~etes the essentials of a gasoline engjne ~~j~~~ as you can
see from the above descrj~tj~n~ is a four-cycle e~g~~~. ~ta~t~~g in
i ts u~~er~ust psi ti on 1 the ~jstun ~uves dean through its intake
stroke, ~reatj~g a vacuum in the cy~~~d~r. This pulls the ~jxture of
air and gas~~jne in through the open intake valve. After the ~jst~n
readies its ~uttu~ ~usjtjun, it starts up again, ~~~~ressjng the
~jxture into the closed end of the cy~jnd~r to a pressure of ~e~~a~s
200 hounds per square inch. At this point, the spark ~~curs~ and the
pressure jn~reases almost jnstantane~us~y  to 6~~ or ~~~ psi. On a
~jst~n of 3-112" in dja~~et~r,  a force of about three tons is created
~~j&~ depresses the ~jst~n. This, of course, makes the Granks~aft turn
and trans~jts adder to whatever is ~~nn~~t~d to the shaft. The exhaust
valve upens and, as the ~~st~~ dives up, the exhaust gases are bussed
aut. ashen the ~jstun roaches the top, the exhaust valve closes, the
intake valve opens again, and the next cycle is ready to begin.

The diesel Eugene is not very different from the gas~~jne engjne. It,
too, is an internal ~~~~usti~n engjne, and again, it is just a ~uest~~~
of ~~ta~~~ng the air and fuel and paving it ~g~jt~d.

In the case of a diesel engine, it consists of the basic ~y~jnder unit,
intake and exhaust valves and, instead of a ~ar~uret~r~ there is an
~nj~~t~r ~~j~~ is located Caere the spark plug was.

The cycle of the diesel engjne begins with the intake valve open and
the piston going down draying in pure air, not air-fuel ~rnjxtur~* Then,
the valve closes and the ~jstun ~~~~ress~s the air into the small space
at the top of the ~y~jnd~r ~~~~~ makes it ~n~reasjng~y bettor. The air
in the diesel engjne is squeezed into such a small space that its
temperature rises to ~,~~~ degrees or more. At about the same time,
the ~~je~t~r squirts a drop of oil into this hot air, and the
te~m~~rature  is bare than enough for it to ignite= Once jgnjted~ the
~ur~jng ~jxture expands like in the carburetor  ~ngjn~, but even acre
because it was ~~~~ressed bare &~~~act~y. The piston is bussed ddwn,
turnj~g the crankshaft in what is, of course, the adder stroke,
~jna~~y~ the exhaust valve opens, the ~jst~n proceeds u~~ards~ and the
engjne is ready for another cycle to begin,
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A Gasoline Engine Cylinder
Figure B-5
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Diesel Engine Cylinder
Figure B-7

Intake

Valve
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The djffe~e~&es between the diesel engine and the gasoline engine are
clear, The gaso~jne engine has a carburetor and a spark plug; the
diesel Eugene has an jnje~tor- ~onse~uent~y~ in the gasoline engjne~
the fuel and air are mixed before co~~~essio~~ in the diesel,
afterwards, The co~~ressjon pressure is aunt higher in the diesel
engined and there is not an electric ignition, but a ~o~~ressjon
~gnjtio~*

~~~eafte~~ because most of the tra&to~ engines are diesel, we are
sj~~~y gojng to focus on diesel engines. You will ~egjn to see,
trough, the j~~ortan~e of understandjng the basic elements of all
maternal ~o~bustjon eng~nes~

The ~rin~j~a~ job of the fuel system of a diesel engine is to regulate
the mount of fuel that is jnje&~ed into the cylinder and ~re~jse~y
when it should be. The basic components are the inje&tor, a tank
containing fuel oil, and a aunt ~~i~~ is driven by the engjne to get
the fuel to the injectors from the tank through the fj~teri~g system.
~sua~~y~ the aunt delivers more fuel than necessary;  however, there is
a return pipe to carry back the excess fuel, shortly before the oil
reaches the jnje~tor~ a filter cleans it, and, because the oil can
never be clean enough and dirt can be so dest~uctjve~ there is often
another filter between the tank and the aunt.

The most j~~ortant part of the fuel system is the jnje~tor. Its
functions are very similar to those of a carburetor.  It must ~a~~u~ate
the right mount of fuel, inject it into the ~y~jnder under high
pressure, atomize it, and break it up into a fine spray.

It a~~om~~is~es this in a piston-hike manners for~jng a little oil
under high pressure into the ~y~~nder* The fuel enters this injector
cylinder through a port in the side wall been the piston is at the top.
The piston moves downward, com~ressjng the fuel, and jnje~ting  it into
the cylinder of the engjne.

This, however, is not as simple as it seems. The mount of fuel to be
delivered is not arrays the same because the engjne itself de~jvers
djffering mounts of power. ~dd~tiona~~y~ in a truck's diesel engj~e,
the greatest amount of fuel that is ever jnjected could be a drop about
the size of the head of a kitchen mater. The components governing this
tiny volume of fuel, therefore,  must be exceedingly  accurate and
~~e~~-fitted to each other. It is therefore absolutely critical
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A Diesel Fuel System
Figure C-l

Inlet Fuel Manifold
Outlet Fuel Manifold
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that diesel fuel be kept abs~~ut~~y free of dirt or other ~~nt~~nants.
Even a small speck of dirt can ruin an injector. As you can guess, the
jffje&tor is one of the acre expensive ~~~p~n~nts of the system.

The fuel tank is a vented container in Jajce the fuel is held. often,
on large trucks there are two '~strapp~d~  to the truck frame, one to a
side; they are called ~'sadd~e'~  tanks. A single fuel tank can be
secured at the rear between the frame on straight trucks. If
add~t~~na~ fuel tanks are used, the outlets of the tanks are brought
t~g~t~~~ with "Y" or 7" type c~nn~~tj~ns. Roth valves should be open
for the ~nsta~~at~~ns-

A constant pressure should be maintained in and around the tanks in
order that no pressure or vacuum builds up in the tank. For this
purpose, a vent hole is often situated in the filler pipe cap and,
~~~as~~~a~~y~ at the very top of the tank.

It is ~~~~rtant that you make sure the fuel cap area is kept clean at
a17 times. As a ~r~~autj~nary  ~~asu~~~ before you ~~~~ve the fuel
filter cap you should clear it and the neck of a71 dirt. ~r~~uent~y,
the fuel tank is located under the chassis and in a direct spray of
dirt. If the area around the cap is not cleaned, much dirt can get
into the fuel system and s~~~~us~y binder engjne ~p~ratjon and~~r cause
severe damage.

There are ~rd~~ar~~y two categories of fuel festers--tee prj~ary or
auxj~jary filter ~~i~~ is between the fuel tank and the transfer pubis
and the secondary filter ~~i~~ is bittern the transfer pump and the
jnject~rs, ~&&as~~na~~y~ there is a third or final stage filter ~~i~~
is placed bittern the secondary filter and the injectors-

The privacy filter offers little restriction to the fuel flow,
n~~~ssjtated by the fact that it is situated on the su~tj~n side of the
puck where the suction pressure is usually only five to six psi. This
filter serves to protect the transfer autos and reduces the load of the
secondary filter, thereby ~~ngt~~ning its lifespan. It is very
eff~~tjve in re~~vjng taxes, guise and resins without gutting ~~~gg~d
itself,

The secondary filter, an the other hand, is relied upon to relive the
fine particles of ~~~t~jnant  in the fluid, Since it is often the
final filter before the inje~t~rs~ it must provide full pr~te~tj~n.
~~~~ever~ since ~jnj~a~ amounts of ~~nt~jnants reach the filter, seldom
does it have to be clanged.
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Typical Fuel Injector
Figure C-2
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Fuel fi ~ter~~ater separator

~n~t~e~ type of filter in the fuel system is the fuel fi~ter~~ate~
separator. There are two stages in its ~peratj~~* In the first stage
or coalescer,  solid particles are fj~tered out as the tiny druggets of
water in the fuel are brought t~get~er~ evanesced, to fern large drops.
The water separators in the second stage, removes these drops from the
fuel.

This process is absolutely necessary because bates can seriously harm
the fuel system. It can lead to rust and c~r~~si~n ~~~~~ damages the
e~gjne parts and get into the system fret anyt~j~g from c~~~a~t~~
~~~djtj~ns to poor storage facj~jtjes and a faulty system design. The
tiny droplets of water bring together c~nt~~~ant particles to form a
sticky film that can clog screens and nozzles, The filter assures that
the carburetor and injectors  are ~r~vjded with clean dry fuel.

Fuel Heaters

If you are dr~vjng your truck in cold leather zones, you should have
your fuel system equipped with heaters. zany kinds are avai~a~~e~
j#-tank units heat the fuel in the tank; in-line units heat the fuel
when it is going from the tank to the injector systems filter heaters
heat the filters themselves ~~~c~ in turn heat the fuel as it passes
through to the ~~ject~~~ system. alder sake ~~~cu~sta~~~s~ you may
need all three for satjsfa&t~ry  results.

fkxel eratar

The accelerator is a device located in the cab that you ~~ntr~~ to
ungulate the flow of fuel and hence the speed of your vehicle,

lliesel Fuef

A defj~jte advantage that diesel fuel has over gas~~jn~ fret a safety
stand~~jnt is its low rate of gjvi~g off vapor. Thus, it does not
n~~~a~~y create an explosive air-fuel mixture when a~&jd~~t~y spilled
m- leaked. This can be very j~~~rtant, es~ec~a~~y where the fire
hazard is alive the ~rd~na~~.

As in gas~~jn~~ there are zany varjatj~ns in diesel fuels, and you can
get one to fit the s~e~jfi~atj~ns to avoid hard startjng~ j~c~~~~~t~
c~~b~st~~~~ kn~ckjng~ and other similar troubles.

fuel oils are classified fade 70 to 40, ID being a high grade fuel with
the lowest ~~j~~~g point and fewest j~puritjes.  Kerosene  is a ~o~~~n
e~a~~~e of a begs-grade ID, fuel. It c~~t~~~utes ~~~~~a~~y to the
~reatjng of harmful engine ~~rr~si~n because of the fewer j~~u~jt~~s.
~~~~ver~ because of the lower ~~~~j~g temperatures it does dev~~~~
s~jg~t~y less power than an equal count of a 'low grade fuel. This is
~~~~e~sated for in maintenance  costs.
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The octane number is another method of discerning the quality of the
fuel. It represents the amount of time the fuel takes to ignite the
hot air in the combustion chamber of the cylinder after it has been
injected. The faster ignition takes place, the higher the number is;
the numbers generally range between 30 and 60. If the octane number is
too low, difficult starting, engine knock, and puffs of white smoke
from the exhaust may result. This is very often apparent during warm-
up and light load operation. And if this is to continue, harmful
deposits can gather in the combustion chamber. In cold weather, fuel
with a high octane rating is often used so that it will ignite more
dependably and more quickly.

Yaxing

An important responsibility in cold weather when using diesel fuel is
taking care that wax crystals do not form. They make it difficult, and
if the situation his progressed too far, impossible, to start and run a
diesel powered unit. The higher the grade, the fewer crystals that
will form, but even with lD, the highest grade of fuel, it is not
always the only protection you need.

The only way to eliminate wax crystals is to heat the fuel until they
melt. If they are in the tank or in a filter, the tank or the filter
has to be warmed, respectively. A filter heater, an in-line heater, an
in-tank heater, or any combination of these, may be used depending on
the severity of the weather conditions. Cold weather should never
hinder your progress with a little care and forethought concerning the
condition of your fuel.

AIR INTAKE AND EXHAUST SYSTEMS

The air intake and exhaust system is another vital element of the
diesel engine. The volume of air needed is immense, and it is
mandatory that fresh air be readily accessible and disposable through
the passages of the air system.

Operation of System

The air intake system processes and delivers fresh air to the
cylinders. Fresh air enters through the bonnet which is a cover
protecting against the rain and debris that would enter the snorkel, an
extension pipe for the air cleaner. The air cleaner removes dirt, dust
and water from the fresh air, assuring as pure air as possible for the
combustion chambers. There are two types of air cleaners: oil bath
(wet type) and disposable cartridge (dry type). If the engine is to
operate efficiently, it is essential that you keep these air cleaners
clean. Extra care should be taken if it is extremely dusty or rainy,
and it should be examined daily. Otherwise, it should just be checked
fairly often.
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After the air is cleaned it proceeds to the air intake djstrjbuting
manjfold. Here, it is distributed to the cyljnders in small quantities
for jnjectjon. The air then goes through the air intake ports whjch
are connectjng passages to the intake valves. These regulate the
amount of air that enters the combustjon ch~bers of the cylinder just
before the ~jston begins its compressjon stroke.

After combustjon has taken place, the exhaust system actjvates. The
exhaust valves open in the exhaust stroke of the piston and the burned
gases are djscharged. The gases then go through the exhaust ports or
connectjng passages to the exhaust manifold where the gases are
collected. They then proceed to the exhaust pipe and subsequently to
the muffler whjch mutes the noise produced by the exhaust. The gases
are fjna~~y discharged through a stack or tail pipe. The stack is
vertjca~~y mounted and the tail pipe is horizontally  mounted. On
vertical exhaust types, the end is covered with a rain cap which opens
when the engine is gjvjng off exhaust and closes when the engine stops
in order to prevent rain from getting in.

The turbocharger converts the power it gets from the exhaust gases into
power that can be used by the engjne. The heat of the gases drives the
turbine of the turbochargers rotatjng its blades. when this happens~
the wheel and shaft of the turbine start turnjng, thereby turning the
impeller whjch is a fan-like component of the turbocharger Air is drawn
into the jmpeller side of the turbocharger and then squeezed from the
turbine side of the turbocharger into the intake manifold and the
cy~jnders of the engine.

The add~tjonal air flow contributes greatly to the power from the
combustjon chamber. With the jncrease of air, a larger fuel charge can
be burned wjthout changjng the capacity of the engine. More power is
created from simply employjng the exhaust gases that were going to be
djscarded otherwise.

A supercharger is similar to a turbocharger in that it creates an
jncreased air flow into the combustjon chamber. ~owever~ it is run
with the power of the gear train, not the exhaust gases. Superchargers
are seldom seen on today's diesels.
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Aftercoolers

You may hear an aftercooler referred to as an intercooler or a thermal
cooler, but they all accomplish the same task: cool the intake air
from the turbocharger. The engine radiator cools the engine air in the
same manner, only it is much larger than the one used as an
aftercooler.

The intake air that is drawn into the turbocharger is heated to very
high temperatures by the exhaust gases. In order to reduce the danger,
the air is sent through this small radiator surrounded by tubes of
engine water. This cooling system dissipates the heat of the intake
air and returns it to a safe temperature level.

Pyrometer

The pyrometer is an instrument that measures the temperature of the
exhaust gases. This is to assure that it never gets too high.
Dangerous temperatures, though, vary from vehicle to vehicle. It can
be from 600" - l,lOOOF, and you must know your own truck's normal
operating temperature. The temperature is registered on the pyrometer
gauge on the instrument panel.

Special care must be taken that the temperature does not rise to a
dangerous level, especially when you are on mountain roads or long
sloping grades. If the temperature of the exhaust gases gets too high,
the turbo is likely to overheat. The temperature registered on the
pyrometer gauge can be affected by many factors within the engine, for
example, where it is placed and the length of the wire that is
connected from the sensor to the gauge on the panel.

LUBRICATION SYSTEM

The lubrication system has been developed to reduce the friction in the
workings of the engine. This is important for many reasons as you will
see directly.

Functions of the Lubrication  System

The first and foremost purpose of the lubrication system is to
distribute oil in order to eliminate friction and wear between the
surfaces moving together. This guarantees a greater efficiency and
less deterioration in the working parts.

Oil, in its proper state, forms a film between the moving parts,
so that instead of having them in direct contact, they ride on the oil.
Thus, from the moving back and forth, heat is created and rather than
warming up the components, it is absorbed into the oil.
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And this leads us to the second f~n~tj~n of oil. Since the oil is
perpetually ~~r~~~at~ng thr~~gh#~t the engjne, it is able to aid in
~~~~jng it, After it goes through the engine, it is cooled off and the
heat djssjpates. ~he~ef~~e,  when it starts through the engine again,
it can absorb more heat, thereby k~epj~g the components a re~at~~e~y
~~~sta~t te~~erat~~e.

another purpose of oil is to aid in ~~eanjng the engjne, As the oil
proceeds through the engjne~ it collects bits of &a~b~n, dirt, and
metal and carries them through to an oil pan where the larger pieces
settle out and the smaller ones filtered.

Sealing parts of the engj~e with oil is essential. between the piston
and ~y~jnder wall, the oil assures there will not be a loss of pressure
in the ~~~b~stj~~ chambers The ~o~b~stj~n gases must be kept from
es~apj~g and ~a~sjng loss of power.

The oil also protects the parts from ~~rrosj~n, excessive wear, and
rust. It helps to ~jnj~jze the &~rr~sj~n fret ~he~j~a~s that can
destroy bearjng surfaces, Oil can also coat surfaces that are not even
~~~j~g to protect them fret rust that can ac~~~~~~ate.

~j~a~~y~ ail in the engj~e absorbs shocks, It ferns a ~~shj~~ between
surfaces that are ~~~nerab~e to shocks. For example, each time
jgnjtj~n of the air in the ~~~b~stj~~ ~he~ber takes place, a sudden
force hits the piston ~h~&h, in turn, trans~jts it through the
~~~ne~tjng rod to the crank pin, It absorbs the shock as we17 as
red~~jng noise and wear,

underneath the crankshaft of the engjne there is a pan that is called
the oil pan, from there oil is pumped to all of the crucial pressure
and frj~tjon points af the engjne- Some partj~~~ar~y j~~~rtant  points
are the crankshaft bearjngs~ or main bearj~gs as they are often called.
These are the inserts between the crankshaft and the crankcase,
blather j~p~rtant point that has &rankshaft bearjngs is where the
~~n~e~tjng rod is ~~n~e~ted to the crankshaft.

From the main bearjngs the oil goes through passages in the crankshaft
to the ~~n~e~tjng rod bearjngs. ~c~asj~na~~y, in the ~~nne~tjng rod,
there is a full length passage in ~hj~h the oil, still under pressure,
feeds hazards to the piston pin. The oil is, in a fen engj~es~ scooped
from the oil pan to the ~~nne~tjng rod bearjngs.

Oil is not pimped djre~t~y to some other parts of the engjne because
they can receive it by the "splash" method. between the ~y~jnder wall
and the piston is an excuse. The bearj~gs and zany of the ~~~jng
parts of the engjne throw off oil, and with the constant ~~tj~n a fine
mist fills the air. All of the parts that are not along the path of
the pressure system are able to get their oil in this canned*

4,1-32



In addition to the oil pan many fleets use oil make-up reservoir
systems on their vehicles. The system allows the oil to be added to
the crankcase when the oil level is low. The oil is transferred from
the make-up reservoir to the crankcase automatically.

This system has many benefits:

o Engine is never operating when oil level is low.

o The oil never has to be added under unsanitary conditions.

o Oil does not have to be purchased en route by the quart at
truck stop prices (spare oil is carried with you).

o Fleets using custom blended oils do not have to worry about
contamination from "non-spec" oils.

Oil

Many consideration should be taken as to which oil is used for
lubrication. There are many different types and you should understand
which is best for your engine. First, all oil, like fuel, is graded.
The higher the number of the grade the more resistant to flow or the
heavier the oil is.

Another factor of the oil to be borne in mind is its additives.
Additives have been developed in order to prevent or retard corrosion
of the bearings and formation of sludge and deposits on the engine.
They are called detergents; a fixed amount of dirt and foreign matter
becomes suspended in the oil and then it must be cleaned out and new
oil put in. You must make sure the oil is changed because, otherwise,
it will not be effective, and this can be extremely detrimental to the
engine wear.

Additionally, you should never mix types or brands of oil containing
additives. Therefore, when you do change the oil it is very important
that you make sure the engine is well drained. Especially when you are
changing from a straight mineral oil or an oil without additives to a
heavy duty detergent oil should you pay attention to the draining,
flushing, and cleaning of the old oil. The oil manufacturers can
provide you with the proper instructions for these procedures.

Also you cannot determine the quality or the condition of the oil by
feeling it in your fingers or judging its color. You must simply rely
upon the manufacturer's recommendations for mileage, and this should be
followed closely.
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Aside from using oil with addjtjves, a method of prolongjng the life of
the oil and therefore the life of the engine is with oil filters. They
remove contamjnants as the oil passes through the system.

Full Flow Systems

In the full flow oil fjltratjon system all of the oil that leaves the
oil pump headjng for the main bearings and other points of ~ubrjcatjon
passes through the oil filter. These low-restrjctjon filters operate
under the single-pass method. This means that all of the contamjnants,
dirt and f~oatjng bodies must be filtered out in one trip through a
filter. It must be pointed out, though, that since this one filter is
responsjb~e for all of the f~oatjng materjal~ it is very 'likely to
become clogged. This restrjctjon of oil could be very damagjng to the
engine, so a valve is provjded that opens under these condjtjons.
Although the contamjnants could also be damaging to the engine, it is
believed they are better than burnjng out the bearjngs by oil
deprjvatjon.

The bypass or part-flow oil fjltratjon system filters a minimal amount
~about 10 percents of the oil flow. It is usually used in addjtion to
the full flow system. It filters the excess oil that is normally
returned to the oil pan wjthout gojng through the bearings. The flow
of oil in the bypass filter is regulated through an openjng.

~ombjnatjon ~ypass~~u~l  Flow System

This is the most preferred system of filtratjon. The combjnation
provjdes the thoroughness of the full flow system plus the added
protectjon of the bypass system. This assures a longer life for the
oil and the jndivjdua~ filters, thereby reducjng operatjng costs and
risk of contaminatjon. The procedures for the two systems together are
the same as when they are apart. The oil of the full flow filter goes
to the bearjngs, and that of the bypass filter returns to the oil pan.

As heat is the basis of the jnterna~ combustjon engjne and the jntense
heat of the diesel engjne can melt the iron components, you must have
somethjng to control it. Therefore, a cooling system was developed
that djssjpates heat fast enough so that it does not d~age the
engjne.
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The engjne is cooled by the water right in the block and cy~jnder head.
Passages surround the piston in the walls of the cy~jnder and other
places that get very hot. The water jacket is the co~lectjon of
passages around the cyljnder. eater passes through the water jacket,
accumu~atjng more heat as it goes, to the radjator. Here, it flows
down through small tubes that are surrounded by air purled through from
the outside by a fan and the motjon of the truck. The water cools down
and then proceeds back to the pump and through the engjne again.

One thing you should be careful about, thought is the water you use.
The coo~jng system can become d~aged if the water has too high a pi-l or
harmful meta~~jc, organjc and jnorganjc contents.

You should have an antjfreeze or a year-round coolant. Effectjve
anjfreeze comes in many djfferent forms. Some of the optjonal
so~utjons are methanol ~methy-alcohols, ethanol methyl-alcohols, and
ety~ene-g~yco~. You should be careful, though, in the selectjon of
your coolant or antjfreeze-- not all of them can be used with a coo~jng
system filter.

Most fleets do operate with a year-round antjfreeze or water coolant
mjxture. How much antjfreeze you should put in the radjator depends,
thought on the mount of water in the system and the temperature of the
outsjde air. This can be determjned specjfjca~~y for your vehicle by a
mechanjc.

In view of the fact that the cooljng system is a closed systems it is
absolutely necessary that you keep it full and that you promptly repair
all leaks.

There are two basic types of cooljng system filters: filters with and
filters wjthout chemjcals. ~hemjca~s are needed in addjtjon to the
fj~tratjon in order to stabjljze or neutra~jze the system. If
chemjcals are jnc~uded with the filter then they release automatjcal~y,
preventjng deterjoratjon in the components. ~therwjse~ for it to be
effectjve~  you should add a ljqujd treatment yourself.
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cumpunents

radiator

As you have seen, the purpose of the radjator is to cool the hot water
from the engjne. It is designed to be able to hold much water in tubes
or other passages while exposjng as much as possjble to the atmosphere.
The passages are spread through the radjator, connected at the top to a
recejvjng tank and at the bottom to a djspensjng tank.

The water is pumped from the engjne to the recejvjng tank. There it
goes through the tubes in the radiator into the djspensing tank and
back to the engjne.

It is mandatory that you have a cap on your radiator. This is to
ensure that the water is free of forejgn meter and at the correct
pressure. The hjgher the pressure of the water, the hjgher the
temperature to which the radjator can be raised without boj~jng. One
pound of pressure raises the boiling point 3 degrees. From this you
can see there would be fewer overheatjng problems in mountain
operatjons with hjgh~y pressurized water.

The water pump cjrculates the water from the radiator through the water
jackets and back to the radiator. Most water pumps used in trucks are
the centrjfuga~  type. They are rotatjng fans or impeller. The
posjtjve djsplacement type whjch uses gears or plungers is seldom used
an~ore.

~oo~jng Fan

The fan is constructed to pull coo~jng air through the radjator~ around
the tubes of water. This is of greatest jmportance at slow speeds or
when the engjne is jd~jng because the truck is not moving fast enough
to provjde adequate cjrcu~atjon.

For your protectjon and for further concentratjon of the force of the
fan, shroudjng is often provjded. This covers the cjrcumference of the
fan, djrectjng the air in.

Thermostats

In order to majntain the most efficjently operated engjne, it is best
that the temperature remajn fairly constant. For that purpose, a
thermostat is placed in the coo~jng system. The thermostat regulates
the flow of water from the engine to the optjmal radjator~  so the
engjne can reach the operating temperature. when the water is cold in
the engjne~ the thermostat shuts off a valve, stoppjng the flow of
water to the radjator~ then, as the water heats up, the coil expands,
openjng the valve to permit the water to enter the radiator. In this
manners the thermostatically  controlled valve majntajns a nearly
constant temperature.
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ELECTRICAL  SYSTEM

The electrical system is definitely the most comprehensive and complex
system in a truck, for it covers everything from the batteries to the
lights. There are five basic systems within a truck's electrical
system. They are the charging circuit, the cranking circuit, the
ignition circuit, and lighting and accessory systems (which include the
lighting, instruments, horn and windshield wiper circuits).

Charging  System

The charging system generates electricity to recharge the battery and
run the other electrical circuits. The components of the charging
system include the battery, alternator (generator), voltage regulator,
ammeter, wiring and the truck frame.

(SEE FIGURE  6-i)

Battery

The battery (also known as a storage battery) collects the electrical
energy and converts it checmical energy, thus in effect storing it for
use as needed. Usually this is when you are starting or when the
generator is not running at a chargeable speed. Also, if you are using
many accessories and there is an overload, the battery will assist
temporarily with additional electrical energy.

The battery has two posts, a positive post and a negative post, through
which the electrical impulses flow. One post and each piece of
electrical equipment is attached to the frame of the truck. The
impulse goes from the positive post through the electrical equipment,
to the frame, and back through the negative post of the battery.

Generators and Alternators

The battery can be charged by either an alternator, ot a generator. A
generator of electricity in a truck converts the mechanical energy from
the operating engine into electrical energy to be stored in the
battery. Additionally, it supplies electrical power to the ignition
system and accessory equipment.

The battery has two posts, a positive post and a negative post, through
which the electrical impulses flow. One post and each piece of
electrical equipment is attached to the frame of the truck. The
impulse goes from the positive post through the electrical equipment,
to the frame, and back through the negative post of the battery.
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Generators and Alternators

The generators produce an alternating current (AC) which must then be
converted to a direct current (DC). This is necessary in order to
provide the correct current for use by the battery and the various
electrical systems and acessories that use direct current. In an
alternating current generator, otherwise known as an alternator,
rectifiers (the converting components) are made which restrict the flow
of the current to one direction. This results in the direct current
that can be of use in the electrical system.

The generators produce an alternating current (AC) which must then be
converted to a direct current (DC). This is necessary in order to
provide the correct current for use by the battery and the various
electrical systems and acessories that use direct current. In an
alternating current generator, otherwise known as an alternator,
rectifiers (the converting components) are made which restrict the flow
of the current to one direction. This results in the direct current
that can be of use in the electrical system.

Voltage Regulators

The voltage regulators control the rate of charge. As the batteries are
charged to their maximum capacities, the regulator decreases the
charging rate, so the battery is not overcharged and the water is not
boiled off.

Instruments

There are two instruments which monitor the operation of the electrical
system, the ammeter and the voltmeter. The ammeter is a device that
registers the current output of the alternator. The ammeter gauge
indicates whether the alternator is charging the battery or not. The
voltmeter is a device that registers the voltage at which the
electrical system is operating.

Cranking System

The cranking system is made up of the parts that are necessary to start
the engine. The battery delivers energy to the cranking motor which
must, in turn, crank the engine. The current is directed through the
starter solenoid and then to the starter from the battery by the
ignition switch. On the way, the starter solenoid increases the
magnitude of the voltage. On the starter, a system has been developed
that engages it with the engine flywheel. When there has been a
sufficient amount of energy generated for the engine to run on its own,
it is disengaged.

(SEE FIGURE  6-2)
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Ignition System

The ignition system is the electrical circuit in a gasoline engine that
ignites the fuel mixtures in the combustion chambers of the cylinders
at various times. The electricity originates in the battery, and the
ignition switch either breaks or opens up the current in the circuit to
stop or start the engine.

When the circuit is opened up, a 12-volt current travels to the coil
which is a very dense coil of tightly bound wire. Here the voltage is
changed to about 20,000 volts, and the current flows to the ignition
distributor. This serves, as its name indicates, to distribute the
voltage to the numerous spark plugs of the engine. The cam lode, a
timing device within the distributor, controls when the braker points
and condenser operate to send a flow of electricity to the spark plugs.
The braker points actually initiate the flow; however, the condenser is
reserve system that regulates the amount that does go. Thus, with a
combined effort of all the ignition systems components, the fuel in the
combustion chamber of each cylinder is ignited by a spark just when the
piston reaches the top of its compression stroke.

This system, however, applies only to gasoline engines, for in a diesel
engine a spark is not needed to ignite its fuel air mixture. The
mixture is ignited by the high heat of the compressed air in the
cylinders combined with the small droplet of fuel from the injector.

(SEE FIGURE G-3)

The Lighting and Accessory System

The lighting and accessory systems include all of the lighting, horn,
instrument and windshield wiper circuits which deliver electricity to
their various components. The lighting system includes the following:
headlamps, turn signal lamps, marker lamps, tail and stop lamps, turn
signal switch, clearance lamp, and dimmer switch. The instrument
circuit is responsible for all of the lighting of the gauges and dash
instruments. The horn and the windshield wiper circuits provide the
electricity for the operation of the horn and the windshield wipers and
washer, respectively.

(SEE FIGURE G-4)

DRIVE TRAIN

A power drive train system is made up of five essential parts. These
parts, from the engine to the drive wheels, are the clutch,
transmission, drive shaft, universal joints and rear axle
differential.
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These parts must do three basic things:

o Transmit power developed by the engine to the rear axle and
drive wheels.

o This power in the form of torque or twist must then be faced in
the proper direction.

o Finally the power generated by the engine must be varied
between torque and speed for the vehicle to run efficiently,

The functions of the drive train will be covered in more detail as we
discuss the drive train components.

(SEE FIGURE H-l)

Clutch

starting from the engine the first thing we come to is the clutch. Its
job is to disconnect the engjne from the power transmission system when
the driver so desires. In most trucks the crutch consists of one plate
squeezed tightly betyween two other plates. The one in the mjdd~e is
the driven member ~c~utch disk); it is connected to the shaft leading
back into the transmission, The other two are the driving
members~ they are connected directly to the engine.
or s~rings~

A strong spring,
force~s~ the two drivjng members together. This tightens

their grip on the middle plate until they all turn together as one
unit,

The engine f~~hee~ is used for the first driving members Its surface
is made very smooth where the driven plate pushes up against it,

The other driving member is called the pressure plate. It is a fairly
heavy ring of cast iron, smooth on one side. It is fastened to the
cover, which is booted to the f~~hee~, so they a71 turn together, It
is fastened in such a way that it can slide back and forth.

The driven plate is a flat disk of steel with friction facing on each
side. The plate is fastened by splines to a shaft gojng to the
transmission. This means it fits into grooves  on the shaft so that
they must turn together, but the plate can slide forward and backward
on the shaft. The driven disk is softer than the other plates. It can
be destroyed ~sacr~ficed~  to prevent damage to the other parts of the
drive train. ~~utches~ therefore, have an access hole so that they can
be adjusted to compensate for wear and tear.

-
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A series of coil springs, or sometimes one large flat sprung, acts
between the clutch cover and the pressure plate. They push the
pressure plate toward the flywheel, squeezing the driven plate betwen
the two. The springs are always trying to engage the clutch, and they
are strong enough to keep it from slipping under any ordinary
conditions. To disengage the clutch, the driver pushes on the pedal.
This works through levers to pull or push back the pressure plate
against the force of the springs. This loosens the driven plate and
djsconnects the trans~~iss~on  shaft from the engine crankshaft.

Transmission

The transmission is a case of gears located behind the clutch. The
case is usually fastened to the clutch housings so the entire apparatus
looks like an extension of the engine,

Functjon of Transmission

The function of the transmission is to proportion the power of an
engine between speed and torque ~twist~, As its n~e imp~ies~ it
transmits this power from its source, the engine, to the drive or
powered axle(s) in order to propel the vehicle.

The gears of the transmission control the speed of the vehicle.
Although the engine moves only at one speed, with different gears you
can go slower or faster than that one steady speed.

Another property of the transmission is torque, Torque is what makes
something rotate. In other words, it is a twist.

The torque or twisting movement of the gears in a transmission is
related to the mount of power that a vehicle exhibits. The gears let
the driver vary the speed and the force, or torque, that the engine
delivers to the wheels. The two fund~enta~ rules to remember are that
the more torques the less speed there is, and the more speed, the 'less
torque there is. This is to say, that the torque is increased by gears
in just about the same proportjon that speed is reduced,

This means that the driver, by manipulating  the gears in the
transmissions can change the ratio between the engjne and the rear
wheels to produce more speed or more torque, whichever is needed, The
lower the gear, the more torque that is generated and, conversely,  the
higher the gear, the more speed.
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In addition to the main transmission in heavy trucks that are meant to
carry great weights up hills, there is an auxiliary transmission.
Using the two together, it is possible to rech a low gear combination
with a ratio of 30 to 1, meaning that the torque at the rear wheels is
30 times that of the engine.

On-highway trucks do not have transmission with such dramatic low gear
ratios- they are usually about 12-to-1 in a transmission with 15 gears.
And in cases of gear boxes with 5-to-10 forward gears, the ratio is as
low as 8-to-1 or 6-to-l.

In truck transmissions one set of gears corresponds exactly to the size
ratio is l-to-l. The transmission does not change
coming from the engine into it. This l-to-l ratio

irect drive, is very often the highest gear in the

of the engines. Its
the amount of power
gear combination, d
transmission.

Another characteriz ing feature of the transmission of diesel trucks and
tractors is the shape of the teeth on its gears. In your car the gears
are made so that, with the aid of a synchronizer, the gears will
interlock with any reasonable difference between gear speeds. However,
truck gears, made of the finest steel and alloys, are cut in such a way
that absolutely precise components are needed along with a synchronizer
to make sure that both gears are going at just the same speed so they
can mesh properly.

Manual Transmission

The manual transmission can be broken down into three different types.

Multi-Speed Transmission--The multi-speed transmission has from 6
to 20 forward speeds. It occupies less room than the combination
transmission because, unlike the others, all of its gears are contained
in a single housing. Another distinguishing characteristic of the
multi-speed is that, instead of being operated with two separate shift
levers ("sticks"), the shifting is done with one lever on which a
selector-switch is mounted.

Combination of Main and Auxiliary Transmissions--In adding an
auxiliary transmission to the main transmission you can multiply the
number of shifting speeds to be used. In explanation, if the main
transmission has 5 speeds and the auxiliary transmission has 3 speeds
then, with the total number of possible combinations, you have 15
speeds.
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The aux~~jary transmission is fixed just between the main transmission
of the drive axles. This setup requires that there be two separate
"sticks" for shjft~ng. There is a certain order and progression in
which the levers must be moved, and it is one of the most difficult
thjngs for new drivers to learn,

however, there is another easier method that is often preferred in the
combjnat~on of Mann and auxiliary transmissions. The main transmission
lever has a switch on top of it that controls the operation of the
auxjl~ary transm~ssjon. This is made especja~~y easy to operate if the
aux~~jary transmjssjon is power-operated swath an electrically-
operated~ air assist), with this type of arrangement, it is possible
to get up to 24 speeds if the auxj~~ary transmjss~on switch has 4
positrons and the main transmissjon has 6,

Combination of Main Transm~ssjon and Variable-Speed Rear end--Lou
do not always need a rnu~t~-speed or auxj~~ary transmjssion in order to
have enough speeds for the operatjon of your vehicle. Another possible
way to rnu~t~p~y the numer of speeds is with a variable-speed rear end.
This means that there are two gears to use in the rear axle housings
and this, along with a five-speed main transmjssjon will give you ten
speeds.

Ho~ever~ if you have a two- or three-speed rear end, it is not the most
eff~cjent or practjca~ method to operate the syst~ rnanua~~y~ The
distance between the rear axle housing and the driver, and also the
vertical motion of the rear end, is a hindrance. Therefore, this part
of the combination is power shifted, using an electrically-operated,
air assist making just the majn transmission the manual part.

Semiautomatic Transmission

The semiautomatic transmjssion usually frees the driver from using a
clutch ~some require crutches for speeds under 3 mph~. The driver
controls the gear changers by using a gear selection box, He must
coordjnate using the gear selection lever to change the gears with the
speed of the engjne which is registered (in rpm~ on the instrument
panel,

The Automatic Transm~ssjon

The automatic transmission  is, of courses the transmission that can be
operated with the least amount of difficulty- It is also beneficial
with respect to safety in that the driver can concentrate more on the
road and his surroundjngs rather than the changing of gears. However~
there are disadvantages which should be cons~dered~ the transmjss~on
costs more to begin with; more fuel is consumed; it wejghs mores and
the horsepower of the engine is used less eff~cjent~y. This
inefficiency may not always be of greatest importance but, if your
truck is pugging an extra heavy load up a hill, for ex~p~e~ the added
power may be crucial.
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A common alternative to the strictly automatic transmission is having
the option of shifting manually or automatically. This can be
especially useful when you need maximum torque from the engine.

Drive Shaft and Universal Joints

In back of the transmission is the propeller shaft which runs to the
rear of the vehicle. This carries a hollow or a solid steel shaft,
sometimes enclosed in an outer tube, sometimes left open. At the front
and rear of the shaft are universal joints. These usually are made up
of two U-shaped pieces at right angles to each other and fastened
together by a cross having arms of equal length.

The propeller shaft transfers the twisting motion of the engine to the
rear axle. The universal joints connect the shaft to the transmission
and the rear axle.

The U-shaped yokes pivot on the arms of the cross. Since there are two
of these pivots, the two shafts can be at an angle to one another and
can still turn around and transmit power. They do not have to be in a
straight line. This is very important, because even if we could design
a vehicle to have them in a straight line to begin with, every time we
went over a bump they would get out of line. The rear axle moves with
the wheels, up and down with every bump, while the transmission does
not move so much, being fastened to the frame. So the universal joints
let the propeller shaft keep on turning even though its two ends are
moving around in relation to one another.

Rear Axle, Differential

At the rear end of the propeller shaft is fastened a short shaft
carrying a gear on the end. This gear is called the pinion. It meshes
with the ring gear which is mounted on the rear axle. The job of the
pinion and ring gear combination is to take the torque provided by the
propeller shaft, increase it (twisting force increased, speed
decreased) and turn it at right angles so it can twist the wheels and
drive the vehicle.

Since the pinion is much smaller than the ring, speed is reduced and
torque or twisting force is increased.

Differential Gears

The ring gear is fastened directly to the rear axle which runs from one
wheel to the other. This would be fine except that, in some
circumstances, as in rounding a corner, the wheels on the axle rotate
at different speeds; the outside wheel has to go farther than the
inside wheel. This difference of speeds is taken care of by the
differential. It sends an equal force of torque to both wheels even
when they are not traveling at the same speed, thereby increasing the
flexibility of the axle system.
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It is fairly simple to see what is happening as the differential is
operatjng when it is right in front of you; however~ it is very
difficult to describe‘ And, since you will never have to repair one,
it is not really necessary to describe it. All that is jmportant to
know is what happens,

What happens is that when the truck goes around the corners the outside
wheels will tend to turn faster because they have to go further in the
same time. As the wheel turns, the differential gears in essence take
the addjtjona~ speed of the outer wheels and subtract it from the inner
wheels. The result is the faster the outer wheels go the slower the
inner wheels go, Therefore~  the truck turns the corner wjthout
spinning or dragging a wheel.

inter-Axle Differential

What is advantageous in turning a corner can be very troublesome on
slippery pavement. As one wheel begins to spin ever so slightly, the
differential subtracts power from the wheel that has better traction.
Almost immediately,  one wheel is sp~nnjng while the other‘remains
stationary. Having the wheel that is on firm ground remain stationary
while the other one is spinning is a good way to get stuck.

Whenever poor traction is antjc~pated~  the inter-axle differential
should be placed in the "lock" pos~tjon, This assures that equal power
will be delivered to both wheels and both axles of a tandem* You
should do this before wheels have lost traction and started to spin,
As soon as you have regajned tractions the inter-axle differentja~
should be placed back in the ~un~ock" position. It is important to let
up on the accelerator in order to provide an interruption in torque to
the wheels when searching between the "lock" and the "unlocks'
positions~

One factor of the inter-axle differential that you should be aware of
is that it is not recommended for travel on hard ground when it is in
"lock" posjtion* You should switch immediately to ~'un~ock~~  after you
have passed the adverse surface area.

Rear Axles

Rear axles can be d~vjded into two types: "live" axles and "dead"
axles, A live axle actually propels the vehicle along, receiving power
from the engines it is a driving axle, A dead axle is simply there to
support the vehicle when another drivjng axle is unnecessary. They can
also be called "tag axles" or "pusher axles,"

On most tractors the front axles can be termed dead although they do
functjon in response to the steering of the vehicle. And if there is
only one rear axle, it is, of course, going to be a live axle because
it must move the tractor.
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(SEE FIGURE  H-Z)

The Advantages of Tandem Axles

The standard tandem on a tractor is made up of two rear axles, and one
or both of them can be live. This arrangement is called a tandem rear
end and is for carrying maximum loads. If the front axle of the two is
dead then the rear axle is called a pusher. If the rear one is dead,
it is called a tag axle. If both axles are live, then the combination
is called a twin screw.

On tractors that have a set of tandem rear axles, two of the three
axles must, by law, have braking systems on them. To have the brakes
on the two tandem axles prevents the vehicle from skidding, and it also
gives the vehicle better steering control.

The advantages of having tandem axles are numerous. They provide a
more equal or balanced load over the axles, tires and frame, in
addition to protecting the load from a significant amount of road
shock. With these considerations in mind, vehicles with tandem axles
have been legally permitted to carry a greater load than the same
vehicles without.

Tandem Axles and Increased Traction--It is often said that tandem
axles increase the traction of the vehicle. However. unless both axles
are live, the setup can actually detract from the traction. Instead of
having a good deal of the weight of the vehicle on one axle, it is on
two, so the live axle is not able to grip the road as effectively.

The twin screw, though, does greatly increase a vehicle's traction,
and, often, you will see that if a truck is to do much off-the-road
construction work it will have many live rear axles in order to conquer
the adverse terrain.

Tandems and Tire Wear--The tandem tires, obviously, because of
their characteristic of not takinq as much weiqht on each axle, will
not wear down so fast as those on-single axles: However, because of
the increased number of wheels, there are more to buy when they do
finally wear out. You should keep in mind that although the tandem
setup does save you money in the long run, it will be quite expensive
whenthe wheels have to be replaced.
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Rear Axles
Figure H-2
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BRAKE SYSTEM

The brake system is one of the most important systems on the vehicle.

Importance of the Braking System

The importance of the braking system cannot be overly emphasized.
While it is necessary to have a smoothly operating engine in order to
start the vehicle, it is absolutely vital to have a perfectly operating
braking system because it could be so dangerous. If the brakes are not
in good working order, it could endanger your life plus the lives of
others.

A truck's braking system consists of two different parts: the service
or foundation brakes, and the parking and emergency brakes. The
service brake system is used to slow or stop the vehicle. The parking
and emergency brake systems are used for parking or to slow or stop the
vehicle whenever the service brake system becomes inoperative.

Service Brakes

There are two basic types of service brakes, drum and disc.

Drum Brakes

A drum is a cylindrical metal device that looks like the top of a drum
and is turned sideways and fitted on the end of each axle. The drum
rotates with the turning wheels and tires of the vehicle. Stopping a
vehicle requires the forcing of the brake shoe linings against the
machined inside surface of the brake drums. This creates friction. If
enough friction is created it is possible to stop the wheels from
turning.

There are two types of drum actuating devices, the cam and the wedge.
The cam is a rotating piece, usually S-shaped, that is connected to the
end of a shaft. When the cam shaft is rotated, the ends of the
S-shaped cam press out against rollers which in turn force the brake
shoes against the brake drum. The wedge is a sliding wedge- shaped
piece molded on the end of a push rod. When the wedge is forced out it
comes in contact with the brake shoe rollers. This forces the brake
shoes against the brake drum.

(SEE FIGURE I-l)

Disk Brakes

A modern disc brake system will usually consist of a fixed disc
attached to the end of the axle. In order to stop a vehicle the brake
linings must be forced against the surface of the disc or rotor. This
creates friction. Again, if enough friction is produced it is possible
to stop the wheels from turning.
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Drum Brake
Key Components

Figure I-1



The heart of this system consists of a power screw shaft and piston,
housed in a "caliper." The power screw works like a C-clamp. When the
screw is turned it forces the piston to advance thus forcing the inside
brake lining to make contact with the disk. When this happens the
caliper slides thus pulling the outside brake lining against the disk.
This results in equal force being applied to both sides of the brake
disk by the lining pads.

(SEE FIGURE I-Z)

Spring Brake System

You can install spring brakes on any air-brake-equipped vehicle for a
dependable parking or emergency brake system. You can release and
apply the brakes by means of a control valve within the cab. During
normal operation the air, governed by the brake control valve, is
delivered through the service airline connection, and maintains the
released position of the brakes. Low air pressure applies the brakes.

Therefore you can see that by opening the control valve and admitting
main reservoir air pressure to ther spring bake units, the brakes can
be released. And by closing the control valve and shutting off the air
reservoir flow the pressure is minimized, thereby applying the brakes.
This means, though, that, unless there is an auxiliary reservoir, the
spring brakes will automatically actuate if the air supply becomes
depleted.

(SEE FIGURE I-3)

Spring brakes can also be installed on trailer or converter dolly
axles. In the trailer brake assembly, the brakes are held in release
position by the air pressure from the trailer reservoir.

Air Brake System

Air is compressible; that is, a given amount (volume) of air can be
compressed into a smaller space than it normally occupies. The smaller
the space it is forced into, the greater the resistance to being
squeezed (pressure) it will have. You can feel how powerful air is in
the tautness of an inflated tire.

In an air brake system, this pressure is used to gain a mechanical
advantage. The air can be a force multiplier and effectively slow the
vehicle.

An air brake system is composed of many significant components which
work in conjunction with one another to stop a vehicle.
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Spring Brakes
Figure I-3

Brake Application-
Spring  Force

Exhausting  the Air From the
Chamber  Releases  the Piston,
Allowing the Spring to Force

It and the Push Rod
Forward, Applying the Brakes.

Normal-Brakes
Released

Air Pressure From Service
System Acting on the Piston

Compresses the Spring,
Releasing the Brakes.
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The compressor

The force created by compressed air is the basic principle behind the
air brake systems and this pressurizing takes place in the compressor*
The compressor pumps air into a cylinder very similar to that of an
engines operating as the engine does in the intake and compression
strokes.

To refresh your memory~ in the intake stroke air is drawn into the
cylinder through an open valve as the piston moves downwards. In the
comp~~ession stroke, the valve closes as the piston moves upwards
compressing the original volume of air into a much smaller volume.
finally, in the air brake systems when the air reaches a certain
pressures it escapes through the discharge valve.

The compressor is operated in different ways, but always by the engine.
It runs when the engine runs. It may use either belts and pulleys or
shafts and gears, and these are lubrjcated  by the ~ubricatjon system of
the engine.

Although the compressor is running all the time the engjne is, it is
not always pumping* The desired pressure of the air in the cy~j~~der is
between 80 and 105 psi, ~Some systems can operate as high as 125 psi).
When the air pressure reaches 1-5 psi the air is released to an
au~j~iary cyljnder. This is called the unloading stage, and the air is
allowed to cool. As the pressure decreases to about 85 psi, the air
starts being pumped again, and the cycle is repeated.

It should be emphasized that the cyl inder must be kept free of dirt,
for it can render irreparable damage to the workings of the cylinder‘

6overnor

The governor regulates the air flow in order to maintain the desired
pressure. As the pressure approaches 105 psi, the inlet valves are
held open for release. And when the pressure drops below 85 psi, the
governor closes the inlet valves,

Air ~eservojrs

The air reservojrs are constructed to hold a supply of compressed air.
There are usually three tanks in the system: the wet tank, the dry
tank, and the trailer reservoir. With this capac~ty~ the system has a
larger volume of main reservojr air. The wet tank removes most of the
mojsture and delivers the air to the dry tank. The trailer reservoir
holds compressed air close to the trailer brake ch~bers for use in
Norman and emergency situations. The sizes of these tanks can vary
dependjng on how many of them there are and the size of the brake
chambers.

one-Way Check Valve

The one-way check valve is specialty desjgned to prevent the air from
flowing back from the reservoirs to the compressor.

-



Safety Valves

A safety valve is positioned in the reservoir tanks just in case the
pressure is raised to a dangerous level. The safety valve opens
usually when the pressure reaches 150 psi and releases the air into the
atmosphere, thereby decreasing the pressure in the system.

If the safety valve has to be employed, that indicates that the
governor should be serviced. This should only be done by a qualified
mechanic. It is very important that you never adjust the safety valve
yourself.

Drain Cocks

Drain cocks are installed within the reservoirs to let off any moisture
that accumulates. Since the air is heated to such high temperatures
when it is pressurized in the compression chamber, it condenses as it
cools in the reservoir, creating moisture that mixes with oil that has
leaked past the piston rings. This mixture could damage the braking
system if it drained off, especially in the winter time when it might
freeze.

In order to prevent water damage, you should drain the moisture daily.
This is to be done with the vehicle blocked and on a level surface.
All of the air pressure should be allowed to escape because only then
will the moisture drain. If you simply open the cock a little bit, the
moisture will not be released, only air.

Reservoir Pressure Gauge and Low-Pressure Warning Signal

The pressure gauge on the instrument panel indicates the amount of air
pressure there is in the system in pounds per square inch (psi). If
the pressure drops to below 60 psi, the low pressure warning signal
activates, either lighting a red warning light or sounding a buzzer or
both. Another type of indicator is a "Wig-Wag" that drops into your
line of sight and will not be secured in its original position until
the necessary pressure returns. If one of these signals should
activate, you must stop imnediately;  60 psi is still enough air
pressure to apply the brakes. You must determine right away what is
causing the air to escape.

The Air Application Pressure Gauge

The air application pressure gauge is also located on the instrument
panel and it shows the amount of air pressure that is being applied to
the brakes. Logically, therefore, when the brakes are not being used
the gauge will read 0 pounds pressure. The unit that relays the
measurement is located on the air line connecting the double check
valve and the tractor protection valve.
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Treadle Valve

The treadle valve (foot brakes controls the air for the operatjon of
the brakes. The further down the treadle is pressed the more air the
system will receive, ~owever~ the pressure in the reservojr will still
not exceed its safe limit. Releasing the treadle releases the brakes,
by exhausting the air from the brakes.

independent Trailer Brake

For appp~ying the brakes to just the trailer unit, a hand valve
commonly called a "trolley" valve is installed. The hand valve
regulates the amount of air to be used in the operatjon of the trailer
brakes. It is generally located in the right side of the steerjng
column*

Tractor Protectjon System

The tractor protection system assures that if the trailer were to break
assay from the tractor, that not all of the tractor's air pressure wound
be lost due to the separating or rupturjng of the air 'lines. This
system is made up of two valves, the tractor protection valve and the
emergency valve. The tractor protection valve is opened by the driver
to supply air to the trailer after hookjng the tractor to a trailer and
connecting the air lines together.

Glad Hands

The term "glad hands" refers to the device used to connect the service
and emergency lines of the trailer to the tractor. The connectjons are
secured when the glad hands snap-bock.  ~nintentjona~ air loss and
entrance of foreign matter are prevented by an "0" ring that seals the
coupling- however, since it is very jmportant that there be no
abrasion, you should also check for dirt and sand before makjng the
connectjon* When the air lines are unhooked, they should be sealed
with protectjon plates, or "dead-end" couplers, to prevent any dirt
from enterjng. If you do not have dead-end couplers on your vehjc~e,
you should hook the air line up to the glad hand of the emergency line.
The risk of brake failure will be hjgh~y reduced if you do your best to
keep all air lines clean.

~ujck-Release  Valve

The qujck-release valve, located near the brake chambers~  allows a
clean, sharp release of the brakes. When you remove your foot from the
foot valve, the pressurjzed air in the ch~bers escapes qujckly into
the atmosphere. This way a quick release of the brake shoes is
assured, no matter what the djstan&e is between the brake chamber and
the foot valve.
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However, if the brake chamber is a larger size, often the foot valve is
not able to deliver enough air quickly enough. This can create a
larger brake lag time.

When the brakes are being applied, the distance does come into
consideration. The larger the distance between the foot valve and the
brake chambers, the longer it is going to take for the brakes to apply.
Therefore, it is going to take longer for the rear trailer brakes to
apply than the tractor brakes.

Relay Valve

The relay valve is designed to overcome this brake lag on a long wheel
base vehicle. The relay valve is attached near the rear brake
chambers. Between the relay valve and the main reservoir a larger
diameter pipe is connected. The original air line from the foot valve
to the relay valve is now called the "control line." With this setup,
when the brake pedal controlling the foot valve is depressed, the air
is sent along the control line until it dead ends at the relay valve.
Here it is "relayed" to the pipe which directs the air to the main
reservoir, and the air has remained at a constant pressure.

When the brake pedal is released, the air supply is cut off, and the
rear chambers do not receive any more air. With this type of system, a
quick release valve is unnecessary because the relay valve can release
the air pressure through its exhausting port.

Emergency Relay Valve

The emergency relay valve is installed either on the trailer reservoir
or on the trailer frame close to the brake chambers. Just as the relay
valve did, the air coming along the control line from the relay valve
is relayed by the emergency relay valve to the brake chambers.

The emergency portion of the valve, however, serves to immediately send
the air in the trailer reservoir to the brake chambers if there is a
rupture or separation in the lines between the tractor and the trailer.
This applying of the brakes in an emergency, or dynamiting, occurs
automatically. You can also activate the trailer brakes in an
emergency with the cab-mounted emergency valve.

The emergency relay valve can also release the trailer brakes quickly.

Brake Chamber

The brake chambers are chambers of air that are installed close to each
wheel. They are attached to the brakes themselves by either a pushrod
and a slack adjuster (on a cam brake), or simply a pushrod (on a wedge
brake). Air enters the chamber from the brake lines, but from there to
the brake shoe and drum, the force is applied mechanically.
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How the Basic System Works

The pressurized air is pumped by the compressor to the wet tank where
most of the mojsture is removed. It then passes through the one-way
check valve to the dry reservoir. When the driver depresses the foot
valve, the air flows through the foot valve into the service air lines
to the tractor brake ch~bers, front and rear.

At the same time, the air flows in the service brake lines through the
high~~ay valve to the tractor protectjon valve at the back of the
tractor. From the tractor protection valve the air is transferred to
the trailer through the glad hand connectjons to the trailer brake
chambers.

When the brake pedal is released, the air is exhausted out of the foot
valve or relay valve in the tractor and the quick release valve in the
trailer.

“121” Brakes

In January of 1975, the ~atjona~ ~jghway Traffic Safety
Adminjstratjon's  new rules regarding the brakjng systems of truck and
buses went into effect. It was called the Federal rotor Vehjc~e Safety
Standard 121 from whjch "121" brakes get their name, Since you will
operate vehicles equjpped with them, it is most jmportant  to know about
them.

The ~~VSS-~Z~ or~gjna~ly  mandated air brake appljcatjon and release
times, stoppjng djstance requirements, and an anti-skid system.

Stoppjng Djstance Requjrements

~n~tja~~y~ a truck was required to be able to stop withjn 257 feet on
dry pavement while trave~jng 60 mph. The standard also requjres the
vehicle to do this while stayjng wjthjn a 12-foot-wjde lane. The
sto~pjng distance was later jncreased  to 293 feet.

Antj~ock or Skid System

The change most talked about in the new "121" regu~atjons is the
anti-docks sometjmes referred to as the antj-skjd, system. The need
for the anti-dock system is due to the stopping distance requirements
and the degree of vehicle control needed to maintajn the twelve-foot
lane durjng a stop.

The purpose of the antj-dock system is to control wheel lock-up. This
is accompljshed by an electronjc system which senses the speed of each
wheel. When the wheel speed sensor detects an j~jnent lock-up, a
valve is opened ans air in the chamber is released. As the wheel speed
increases, the valve is closed and air is reapplied.  This occurs
automatjca~~y if the vehicle is stopping and a mockup is sensed.
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The antj-cock  system a&tivates  when the driver applies pressure on the
brake pedal sharply enough to lock the wheels. Before the @@'121" system
a driver in a panic stop sjtuatjon could attempt to keep his wheels and
tires from ~o~kjng by ~u~~jng the brakes. The lakers of 127 brakes
have taken this ~e~~-k~~~n practice of ~u~~~ng the brakes and packaged
it into a ~~~~uter-~~erated  air brake system. The main djffe~en~e is
the ~~~~uter system is ~a~a~~e of ~u~~~ng the brakes three to five
times per second faster than any Dugan ~oss~~~y could.

The ~r~~~e~ that confronts the t~a~to~-tra~~e~  driver is the faxing of
un~~~~a t~ b 7 e eq ui event l for example, since trailers often last longer
than tractors, zany pre-121 ~~g~~~ trailers are still in operation
today. The brake a~~~j~atjon times for most of the older trailers are
much slower than for the tractors being made today. With new
air-chelated disc brakes, the ~r~~,~e~ recodes ~agnjfjed, The need for
the traitor-trainer  driver to be aware of the type or types of
e~u~~~ent being operated is acute.

The jn~~eased  speed and weight in today's ve~j~~es has created a demand
for bode effe~t~ve~ more re~ja~~e braking systems so ~Qaded vehicle can
slow to a safe, ~ont~o~~ed speed when gojng down long grades.

The retarders slow the vehicle movement ~jt~out actually using the
service braking system. There are four basic types of retarders,
engine brakes, exhaust drakes, ~yd~au~j~ retarders and electric
~~agnet~~~ ~etarders~ These retarders are able to slow the vehicle
down to a very slow speed but can not stop the vehicle

Ermine

In the Jacob's Engine Brake, or "Jake Brake" as it is ~o~on~y referred
to, the engjne ~e~~~es an air compressor to brake while the ve~j~~e is
des&endjng~ and then the brake heat is released to the engjne ~oo~j~g
system I The boreal fuel ~nje~t~o~ cycle of the engine is j~terru~ted
by aut~~atj& driver foxtrots in order to do this, ~u~j~g the
~~~~~~ssj~n  stroke, exhaust valves are opened about 30 degrees before
the top to release the topdressed air. energy, t~e~efo~e~ does not
return to the e~gjne piston on the expansion stroke, resu~tjng in a net
loss of energy. Because energy is necessary for the r~tatj#g of the
drjvjng wheels, the effect of the Jake Brake system is to retard the
"free ~~ee~jng" of the drjvjng whee'ls, thereby ~~akj~g the vehicle.

This ~r~vjdes a much smoother ~~~tr~~~ed ~~akjng ~~j&~ is es~e~~a~~y
j~~ortant when descending long grades. On the long grades, due to the
use of the ve~~~~e ~oo~jng system, heat does not build up in the
engjne~ de~reasj~g the risk of ~u~rj~atj~~ failures and piston seizing.
All of these factors result in better fuel e&o~o~y and longer brake
'life. ~~~a~~y~ the Jake Brake is a ~o~~~ete and separate ~~akj~g
system jnde~e~dent of the air brakes.
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Exhaust Brake Example

The Williams "Blue Ox" brake is effectively an exhaust brake retarder.
The flow of exhaust gases is restricted by means of a valve installed
in the exhaust system and the 40 to 50 pounds of air pressure that
build up in the manifold create a low pressure air compressor which can
slow the vehicle.

It is calculated that this brake is able to keep the descending speed
of the vehicle in control up to the speed reached during ascent.

There are many advantages to the Williams "blue ox" brake. It helps
keep a constant engine temperature, and because of the effect of
exhaust compression, certain reciprocation parts of the engine are
cushioned, requiring less maintenance.

Hydraulic Retarders

These driveline retarders, operate on a hydraulic principal exactly in
reverse of a centrifugal pump. The hydrotarder is mounted onto the
vehicle's driveline. The retarding effect is accomplished by fixing a
plate with vanes to a rotating component (rotor) inside a chamber that
has staionary vanes (stator). The rotor turns with the driveline.
When the hydrotarder is turned off, the chamber containing the rotor is
empty (nothing obstructs the rotation of the rotor). The device is
activated by filling the chamber with fluid, which resists the rotor
movement, thus slowing the vehicle. As the fluid is churned, heat is
generated which is equal to the amount of mechanical energy absorbed by
the retarder. The heat is then dissipated as the fluid circulates
through the engine cooling system. The cycle is completed when the
fluid is again circulated through the hydrotarder. Water can also be
used but, if hydraulic fluid is used, a heat exchanger needs to be
connected to the engine cooling system for temperature control.

The controls located in the cab to govern the operation of the retarder
must be turned up to assure its effectiveness. The faster the retarder
turns, the more effective it is. However, it cannot singlehandedly
bring the vehicle to a complete stop.

You must make sure the speed of the vehicle's descent is not too great
for the energy absorption capacity of the retarder. Otherwise, the
radiator system may not be able to cool the engine fast enough and
damage could result. If care is taken when operating with this type of
retarder, there will be less wear and tear on the friction brakes, and
a more constant engine temperature will be maintained.

Electric Retarders (Electromagnet)

Electric retarders are mounted on the driveline of the tractor (can
also be mounted on trailer axles) and controlled by a switch in the
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the cab. When the switch is turned on, the retarder, actually an
electromagnet, drags the flywheel down. Although this slows the
vehicle, it will not completely stop it.

Because you cannot regulate the operatjon of the electric retarders
beyond their being "on" or "off!," it has the djsadvantage of tendjng to
overheat on long downgrades, Another djsadvantage is their heavy
weight which subtracts from avajlab~e payload wejght.

There are three fundamental types of tires: radial tires, bias tires,
and bias belted tires. In radial tires, the body ply cords run around
the tire perpend~&ular to the tread, Additjona~ly, there are belt
plies around the tire, parallel to the tread along the part that makes
contact with the road. These serve to hold the body ply cords tight
and provjde sturdiness for the tread. Bias tires have the body ply
cords runnjng djaganally across the tire. There may also be breakers~
or narrow plies, that run in the same fashjon as the ply Cords, under
the tread, In bias belted tires, body ply cords run diagonally across
the tread and belt plys run ~jr~umferentially  around the tire under the
tread.

Although radial tires are more expensive injtjally than the other
tires, they have many advantages. The tread of radials lasts
4~-~00 percent longer. Since more of the surface area of radials comes
in contact with the road, they have a greater tra~tjon while ~reatjng
50 per&ent less frj~tjon and, therefore, less heat. This results in
greater fuel rnj~eage and better performance.

In general, it is best not to mix radial and bias ply tires. Keep
tires on your vehicle of a consistent size and ~onstru~tjon. The
differing propertjes of traction and turnjng ~apabj~jtjes can create
problems. ~owever~ for e~onornj~a~  reasons, by fo~lowjng very careful
gujde~~nes~ a ~ombjnation can be used on the front, drive and trailer
axles of a two-axle tandem, and mu~tjple-axle  vehicles.
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The recommendation in combining radials and bias ly tires
!i

a plies to
those with a 20 inch or larger rim diameter and 1 inch trai '; er tires.
You NEVER put tires of different sizes or construction on the same
axle. Never use both radial and bias tires in a tandem-drive axle
combination.

Use of Tubes

You can get over-the-road truck tires with or without tubes. In tube
tires, a tube is fitted between the tire and the rim. The air that
keeps the tire inflated, thereby supporting the vehicle, is held in the
tube. Both radial and bias-ply tires can operate with tubes. You must
have a multi-piece wheel, including a side ring, a lock ring, a rim,
and a rubber flap which fits around the rim-protecting tube.

Tubeless tires are mounted onto a single-piece wheel. The tire itself
actually holds the air to support the vehicle. Stemming from the
simplicity of the construction of tubeless tires, there are many
advantages they have over tube-type construction. Since the tube,
flap, side ring and lock ring are not included, they are much lighter,
thereby making them easier and safer to mount. Also, there are fewer
parts that might be lost or damaged. Tubeless require less maintenance
while traveling because, if a sharp object gets caught in the tire,
they are held tight, assuring a minimal amount of air loss before you
have a chance to repair it. With less complicated equipment, there are
fewer repairs, and many of them you can do yourself, so you save money
in that respect. In all, you have a cooler running, simpler, more
efficient tire with which to.work.

Types of Wheels

There are two basic types of wheels, the cast-spoke wheel and the disc
wheel.

Cast-Spoke Wheel

Commonly called as a "Dayton," the cast-spoke wheel saves you cost and
weight in comparison with the more conventional steel disc wheel.
However, since this wheel has a two-piece construction, there are some
disadvantages. It is more difficult to adjust the tires and rims, and
to balance the wheels. Also, the lug nuts on the wheel must be checked
quite often to make sure they are tight.

Disc Wheel

The disc wheel, commonly called a "Budd," comes in aluminum or
high-tensile steel; these materials well offset the higher weight of
its one-piece construction. Since a pair of Budds can be fastened
directly together by six to ten wheel studs, the alignment is simpler.
In addition, contrasting with the lug nuts of Daytons, these wheel
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Radial

Types of ore Construction
Figure J-l

Belted Bias
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studs are not as like1 to loosen up from road vibrations.
f

With
respect to proper whee alignment, therefore, it is easier to change a
tire on a Budd than a Dayton.

(SEE FIGURE J-Z)

Type of Tread Design and Wheel Position

There are three basic highway truck tire designs: rib, lug, and
special service mud and snow lug.

Rib-Type Tread

The rib-type tread can be used on tires at any position; these
"all-position" tires are only for legal highway speeds. They are
recommended to be in the front-wheel positions on tractors and on
large, straight trucks in high-speed, long-haul service. You can
maintain a high degree of control, avoiding skids and steering
fluctuations, with the open groove design of these tires.

Lug and Rib-Lug-Type Treads

For the drive wheel positions, cross rib or cross lug and rib-lugtype
tires are recommended. They generally give you more mileage than
rib-type tires. Additionally, in over-the-road high-torque service,
they provide maximum protection from wear and greater traction. They
can be used in off-the-road operation; however, they do not provide as
comprehensive traction as the special service mud and snow lug type.

Special Service Mud and Snow Luq Type Tread

The special service mud and snow lug type tires are made expressly for
a high degree of traction. They can be used for on-and-off-the- road
service in the drive wheel positions; however, it is recommended that
they be used when you are making low-speed hauls over mud or snow or
other slippery surfaces or in high speed, long-distance trips in cold
weather.

(SEE FIGURE J-3)

Proper Inflation

Having your tires inflated to the proper pressure is essential to the
effective operation of your vehicle. You should inspect your tires
thoroughly and often, and check the pressure with an accurate tire
gauge. For correct pressure, refer to the truck owner's manual.
Radial tires at their normal pressure can show a bulge on the sides
that may appear as if they're underinflated, but this is the way they
were designed.
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wheel Types
Figure J-2

Cast-Spoke Type

4.2-72



Types of Tire Treads
Figure J-3
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For a true readjng of the tire pressure, it should be checked and
adjusted when the tire is cool. If the tires have just been used and
are heated, they will have a hjgher pressure. You can expect a certain
increase after prolonged use. Sizes 9R22.5 tube~ess~  or ~.~~R~O
tub-types and smaller size tires may increase by approximately 10 psi.
Sizes ~OR~~.~ tube~ess~ or 9.OOR~O tube-type, and larger size tires may
increase by a~~rox~mate~y  15 psi.

If vour tires show less than the above increases when thev have been

il

heated from use, you should ~nf~ate them to their proper pressure.
However if the pressure of the heated tires is more than the
reco~ended pressure, do not release some air. You should wait unt
the tires cool, check them again, arid then correct the pressure if
necessary*

When ~nf~at~ng~ keep in mind the maximum pressure for the load that .YOU
will be carry~ng~  making sure not to exceed the rim or wheel rating.
You should always replace the valve stem caps in order to maint~an a
tight air seal and to keep dirt and mojsture from entering*

If you have mounted new-Teresa you should check their pressures after
about 24 hours to get an accurate Reading*

During the regular operatjon of your vehicle, the pressure of the tires
is going to jncrease. You can expect increases of 10 to 15 psi,
However, greater increases than that may be indjcat~ng under-inf~atjon,
over~oad~ng~ excessive speed, incorrect tire size, or any comb~natjon
of these ~oss~bj~it~es. As soon as you realize one of these factors
may be present, creatjng abnormal heat, you should stop and correct
it,

(SEE FIGURE  J-4)

~nder~nf~at~on can be very detrimental  to the life of a tire;
therefore~  you should check the pressure at least once a week with an
accurate tire gauge, First, when the tire is underinf~a~ed~ the tread
wears down more quickly. Second, and more serious, the temperature can
increase ~thjn the tire and result in separatjon of the tread from the
body or belt ply, Another consequence of underinf~atjon is
over-deflection. As the soft tire travels over the road it runs over
itself, weakenjng the body cords. If this contjnues, the body cord
construction deteriorates~ resulting in a sudden release of air.

If you operate duals in which one is under~nf~ated or flat, the
internal and external function acting upon the tire can lead to
spontaneous combustjon~ a sudden burst of frames. Addjtjona~~y, the
other tire, through overwork, could fail, and this wound be very
dangerous for the river and other road users.
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Radial tires, as have been mentjoned prevjous~y~ may appear soft while
actually maintaining their proper ~ressl~re. However, you should make
sure the pressure does not get too low because there could be serious
consequences if excessive heat is generated and the tires fail. Also,
you could have trouble controlling your vehicle in emergency sjtuations
if the tires are under~nf~ated.

(SEE FIGURE J-4)

Overjnf~ation-__

Overjnf~atjon  is not good for the tire, either. The rigidity of the
tire leaves it more susceptible to being damaged by objects on the road
surfaces it is easier for it to be cut, snagged~ or punctured* Another
problems from overinf~atjon is the decreased absorptjon  of shocks. Body
breaks can result which ove~stress the rim, causing rim failure.

It is important that you remember the load capacity cannot be jncreased
over the maximum that is reco~ended by jncreasjng the pressure to
which the tire is jnf~ated.

(SEE FIGURE J-4)

Tire Care

It is reco~ended that your tires be rotated at least four times during
their Norman tread life. In this manner, the wear on the tires can be
distributed more evenly, and the mechanic can have a chance to closely
examine the tires fairly regularly.

Between rotatjons~ though, you should check your tires daily to make
sure they have at least 3~3~ of an inch of tread left. If they do not,
they either have to be replaced or recondjtjoned. With regard to
reconditionings there are three courses you can take. You must keep in
mind, thought these methods cannot be used on a71 tires; it is
specjfjed whet~ler they can. The tires can be regrooved~  which is to
say that the re~~ajnjng  tread can be shaved off, and a new tread carved
out of the smoothed rubber. They can a'iso have a full recap, or full
retread, where the tread is again completely  shaved, however, in this
case, a new, separate tread is bonded by either a hot or cold bonding
process directly onto the old tire. If the cold bonding method is
used, the comported tire is called a "cold cap." In the full recap, or
full retread, method, the edges of the new tread extend around the
sides of the old tire. finally, there is the top-cap or top-retread
method which is the exact same as the full process except that the new
tread sjmp~y covers the top of the tire. A drawback to this method is
that under periods of high stress or heat, the new treads can separate
from the tires.

-
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Tread Life

We would be misleading you to say exactly what the tread life of your
tires will be because there are so many varying conditions. It depends
on the quality of the original tire, the expertise of the handling of
the vehicle, and the attention that is paid to the condition of the
tires, whether they are properly inflated and distributed for the
load.

We can give you the average tread life, though, taken from those of
many tires in differing conditions and circumstances. You can, on your
own, greatly increase the life of your treads by taking care to shift
smoothly and by being generally responsible. It can also be cut in
half if you drive exceedingly fast or brake sharply.

It is recommended that front axle tires be changed every 60,000 miles,
even though they generally can last much longer. This is because they
are so relied upon for the steering, and if they fail there would be
serious consequences. If they are still in good condition, they can,
of course, be used on a rear axle where the risk is less.

On twin-screw drive axles, the average tread life is calculated at
about 100,000 miles. This figure is noticeably higher than 75,000
miles of the tires on single drive axles and a single drive axle
mounted in tandem with a dead axle.

Proper Matching and Spacing of Duals

If two tires of differing diameters are positioned together, the larger
tire will begin to overheat and bulge out at the sides due to taking
more of the load on its own. The smaller tire will wear irregularly
because of its improper road contact, and tread separation may develop.
If the larger tire bulges too far, it will begin to touch, or "kiss,"
the other tire, increasing the friction and heat between the two which
results in a blowout in one or both of the tires.

Between some tires there is an allowable difference in diameters if
they each have equal inflation pressures. There can be a l/4"
difference for 8.25 cross section (tubeless 9-22.5) and smaller sizes.
There can be a l/2" difference for 9.00 cross section (tubeless
10-22.5) and larger sizes.

In order to get accurate readings of the diameters of two duals, you
should measure the tires 24 hours after they are first inflated with a
steel pi tape. If they are to be measured while on the vehicle, it can
be done with a string gauge, a straight edge, a tire caliper, or a
large square.

To be on the safe side in avoiding abnormal tread wear, you should keep
the differences between the diameters to less than l/4", no matter what
the size of the tire is. Also, you should keep the space between the
tires at the recommended distance in order to prevent "kissing" and the
heat build-up and problems that result.
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How Heat Affects Tire Rubber

As the temperature of the rubber surpasses 25O"F, the compounds of the
tire rubber weaken, and the rubber softens. This means the tread is
more likely to become d~aged if the tire is to rotate against a curb,
railroad tracks running ~ara~~e~ to the path of the truck, or pit rail
guides at terminal dock ~ocatjons.

A tire can also become exceptjona~~y hot through hong-djstance
operation at highway speeds when it is under~nf~ated or during hot
weathers The internal frictjon heats the tire until it reaches the
combustion point and the tire bursts into flames, This usually hastens
i‘n a dual assembly where one of the tires is underinf~ated and
therefore the other tire is taking an excessive mount of the load.
Often~ just after the vehicle stops, one or the other blows up, and
such fires are extremely difficult to extinguish.

You can see through these jnstances that it is extremely  important to
maintain the proper pressure in your tires.

STEERING SYSTEM

A well synchronized steerjng syst~ is integral to the control of the
vehicle. There are many factors invo~ved~ and a17 of these must be
kept in check to assure smooth operation.

opponents of the Steering Site

The steering wheel controls the direction of the vehicle. It is
connected to and turns the steering shaft.

The steering shaft connects the steering wheel to the gear box.

The gear box mu~tjp~jes the torque created by the steering wheel and
then transfers the torque to the ~itman arm.

The ~jtman arm is connected to the drag link which transfers the
turning motion to the wheels.

The tie rods connect the wheels together and adjust their operating
angle.

The spjnd~e on which the front wheels are mounted is connected to a
movable knuckles

The steering knuckle connects the wheel to the frame. The knuckles
turn in yokes at each end of the front axle. These yokes are attached
to the front axle by means of steering knuckle pins called ~~kingpins*"

The steering arms, one on each side of the front axle, attach the tie
~. The arm on the left is also attached to the drag
link.
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Correct alignment of these components is necessary for effective
steering of the vehicle. If they are not properly aligned, it can lead
to increased difficulty in the steering which could be dangerous and
expensive for the operator. The position of the components so the
steering system is running smoothly is known as correct steering
geometry.

(SEE FIGURE K-l)

Types of Steering Systems

Center Point Design

In the center point design, the kingpin is perpendicular to the ground,
making it so that it does not have to support the load of the vehicle.
With the components of the vehicle simply pivotinq around the kingpin,

wear less quickly.
to have power
is transferred

the knuckle pin bushings and the other'l-inkage  parts
This design makes the steering easier without having
steerins. Also, the roadshock is reduced because it

where it is absorbed.indirectly to the axle beam

Inclined Kingpin

a

Each time you turn the whee
front axle load must essent
inclined kingpin design are

1 with the inclined kingpin design, the
ially be lifted. Because the parts of the
not working perpendicular to the ground,

they are exposed to many pressures the center point design overcomes.
There are, though, some advantages the inclined design has over the
center point. Because of the pressure of the load, the steering column
returns to its original position more easily and readily. Also, the
turning circle is smaller because of the track of the axle with respect
to the kingpin.

Wheel Alignment

Certain characteristics pertaining to the front end are built into the
axle by the manufacturer. These characteristics may be changed by the
individual if it is necessary to suit particular conditions.

Caster

The "caster" of the axle is the amount of tilt it has. Caster is
measure in degrees. It is recommended that the axle have a positive
caster, that it tilts forward. In this manner the vehicle will
naturally want to go straight, and it will "recover" from turns more

ly simp 1readily. Positive caster great
driver.
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Steering System Components
Figure K-l •

Steering
Wheel

Hydraulic
Fluid

Reservoir Gear
Box /

Pitman
Arm Steering Knuckle
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Camber

The "camber" of the wheels is the degree of tilt they have with respect
to the road. It is preferred in trucks that the wheels have a positive
camber so they can support the load. This is to say that the distance
across the top of the wheels is greater than the distance across the
bottom, and when a heavy load is put on the truck, it serves to
straighten the tires out with respect to the ground.

Other characteristics of alignment are the result of wear and damage.
The most notable of these is toe in/out.

Toe-In--In toe-in, the distance between the front of the wheels on
one am less than the distance in the rear. If this becomes too
pronounced, the tire will begin to wear excessively on the inside edge
of the tread design.

Toe-Out--Toe-out is just the opposite of toe-in; the wheels on the
same mare closer in the back than in the front. In this case, the
tires wear prematurely on the outside edge of the tread design.

Power Steering

Power steering has resulted in a greater control and increased safety
in trucks. If it was not originally installed in your vehicle, it is
readily accessible in kits tht you can adapt to your present manual
system.

Hydraulic Systems

In the hydraulic systems of power steering, there is an engine-
operated high pressure pump, a control valve, a hydraulic fluid
accumulator or reservoir tank, and a double-acting hydraulic cylinder.
In most kits these units are installed separately, but they can be
fitted directly into the steering gear, including a power cylinder and
control valve.

If you are going to use a kit, the control valve is incorporated into
the drag link and is controlled hydraulically by the turning of the
steering wheel. Then the hydraulic control valve sets the double-
acting hydraulic power cylinder in motion. This cylinder regulates the
amount of turn of the axle to which it is attached. This system makes
the steering much easier and is very helpful in controlling the vehicle
when there are adverse road or load conditions.
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Air systems

The other type of power steering system is an air-actuated type. In
this system, banzai steering is ~~~~~ed with a sensing valve and a
power cylinder. In straight drjv~ng, steerjng is ~an~a~~y ~~nt~~~~ed.
Once a rim pull of a~~r~xi~ate~y  70 lbs, is exerted by the driver, a
sensing valve allows ~~~etered" air to flow to a ~~~e~ ~y~~nde~. The
power assists the ~anffa~ steering in a gradual s~~~t~ flow, while
~ai~tajnjng the drjver~s "fee'l" of the road, At the same time, road
shocks trave~jng up from the wheels to different stee~jng ~~~~~nents
are asserted t~r~~g~ the bower ~~rtj5ns of the system, e~i~inatjng a
sometimes ~n~~~f~~ta~~e  source of driver tensj~n.

The brake system of the vehicle is protested from loss of needed air to
power steerjng in cases of ~a~f~n~ti~n, A safety valve isolates the
air power system when the vehicle air pressure drops below 70 lb. The
steerjng then reverts to ~~~~ banzai until adequate air pressure is
restored* Even ~it~~~t an e~erge~&y sjt~atj~n~  the driver may turn off
the power assist if he ~~~~ses. bitt the valve in the "off" ~~s~t~~n,
steerjng is once again ~o~~~ete~y banzai,

When both of these systems are used, you are assured the greatest
~~~~r~~ with the 1 east ~~~~~ of effort. They do not je~~ardjze the
straig~tenjng out &~ara&te~jstics  of the axle or the steering geometry
of the systems- ~ddjtj~na~~y~ you will not have to ~ver~~~~ensate  in
the steering because there is no lag in the response of the axle to the
t~rnjng of the steering wheel.

~~re~ver~ there are zany advantages to the power steerjng systems. The
driver does not become as tired because it does not take as ~~~~ effort
to turn the wheel. The road shocks are asserted more effectively, so
they do not tire the driver or wear down the ~~~~~~ents of the system
as ~~i~k~y, The ~ane~verjng  of the vehicle is si~~~jfjed ~~~~~ makes
it safer in dense traffic and when banking. It is easier to keep the
vehicle traveling strajg~t and on the highway in case of a ~~~~~~t-
With power steerjng you can put a heavier load over the front axle, so
you increase your payloads and, in turn, the traction of the front
wheels, ass~rjng a safer ride.

Cable ~teerjn~

The cable steering system is the first of the three basic types of
serf-steering axles. It uses cables to attach the trailer axles at the
kingpin with a swivel. When the trailer vegans turning, the te~s~~~
~e&~~es greater on the side ~~~~site to the direction the vehicle is
t~~n~~g relapse the trailer axle and s~s~ensj~n assemblies are counted
on turntables. On the semi-traj~ers with three or four axles, the
front axle is desjgned ta go in the same djre~tj~n as the turn, Jajce
the rear axle goes in the ~~~~site djre~tj~n~
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Castering Axles

Castering axles are very similar to heavy-duty truck steering axles.
The kingpins are positioned 5-l/2 inches ahead of the center, and the
axle is designed in such a way that it naturally travels straight.
However, when the vehicle moves into a turn, the axle follows that
direction, returning to its original direction after the turn is
completed. This type of axle can be used in straight trucks or
tractors as trailing axles.

Mechanically Controlled Axles

The mechanically controlled self-steering axles have two additional
steering arms that attach the steering axle to the trailer body. The
axle follows the direction of the turn when the tractor goes into a
turn. With this system the thrust of the trailer against the tractor
is reduced and you can begin to make the turn 30% sooner.

Turning Doubles

Converter dollies act as the steering axle for the second trailer in a
doubles combination. Logically, you can negotiate a turn with a set of
27-foot doubles more easily than with a 45-foot semi-trailer. The
greater number of points of articulation permits a narrower swing, so
you can be closer to the side of the road and still make the turn. The
inflexible 45-foot semi-trailer requires a greater expanse in which to
turn.

(SEE muRE ~-2)

COUPLING SYSTEMS

The primary function of the coupling system in a tractor-trailer is to
connect the tractor to the trailer, the power to the payload. The two
key components in the coupling system are the fifth wheel and the
trailer kingpin. Coupling the tractor to the trailer through a single
2" kingpin is one of the most critical areas of tractor/semitrailer
operation.

Fifth Wheel

The fifth wheel is not a true wheel in that it rides on the ground. It
is an integral part of the coupling system that holds the kinpin that
is attached to the trailer securely. In this fashion, the tractor and
the trailer are able to manipulate around corners and other such
obstacles smoothly while lending a certain amount of stability to the
trailer.
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There are many options on the fifth wheel designed for convenience in
coupling and uncoupling. There are approach rails, tapered frames, and
highly developed locking mechanisms that can eliminate any excess
movement between the kingpin and the fifth wheel; all of these reduce
the amount of wear exacted from the components of the coupling system.
Additionally, for different types of loads, there are different styles
of fifth wheels. Fixed-mount wheels are permanently placed; sliding
fifth wheels can be moved back and forth on special tracks; lifting
fifth wheels simplify positioning trailers correctly without cranking
landing dollies, or raising loaded trailers for dumping; and
compensating fifth wheels help improve vehicle stability when carrying
heavy liquid loads.

Fixed-Mount Type

The most popular fifth wheel is the fixed-mount, so called because it
is secured in a fixed position behind a cab. It is made up of three
units--the top or base plate, the bracket sub-assemblies, and the frame
mounting members which are generally structural steel angles that are
bolted on the fifth wheel. The top plate includes the locking
mechanism and bears much of the stress of coupling. The bracket sub-
assemblies hold the top plate in position.

(SEE FIGURE L-l)

Sliding (Adjustable) Type

The sliding fifth wheel, or slider, can, as its name indicates, slide
backwards and forwards and then be locked into place in order to adapt
to different loads. It increases truck flexibility greatly. The
slider is especially helpful for small fleets in conforming to state
laws concerning lengths of vehicles and weight distribution over axles.
This would not be possible with the fifth wheel fixed permanently.

There are two basic types of mechanisms which lock sliding fifth wheels
in place. Some have pins that fit into matching holes in the slider
track and some use a plunger fitting into a row of slotted holes in the
center of the base.

The slider can be adjusted manually or automatically. When it is done
manually, the driver moves the pins or plunger himself, then adjusts
the fifth wheel by moving it forward or backward. When it is done
automatically, an air-actuated control in the cab reacts, the locking
device unlocks and driver moves the tractor forward or backward (after
setting trailer brakes) until desired fifth wheel position is
achieved.

(SEE FIGURE L-2)

4-1.85



axed huh wheel
Figure L-1

4.1-86

fixed fifth Wheel •
Figure l-l

•

•
4.1-86



Sl
idi

ng
 F

ift
h 

W
he

el
Fig

ure
 L

-2



kingpin hocking mechanisms

In order to prevent an unexpected release and have easy, safe
coup~~ngs~ it is best to have a sturdy, secure hocking mechanism.
There are two basic types of kingpin hocking mechanisms used in a fifth
wheel assembly: mechanical and compression.
locks in coupling.

Each one automatically

mechanical locks hold the trailer kingpin tightly by means of
sprung-loaded jaws. mechanical  locks must be manually adjusted to
compensate for the day-to-day wear on the jaws, and to assure a snug
fit on a new ~fu~~-s~ze~  kingpin,

~omp~.ess~on locks grasp the kingpin securely with a built-in rubber
block that compresses just behind the jaw assembly. Although a
compression lock may be more c~p~ex than a mechanical lock, it has a
greater serf-sufficiency  and does not need as much maintenance as the
mechanical* Additionally, with this system, the road shocks
transmitted to the driver are lessened.

fifth Wheel Slack Adjusters

The slack adjuster of a fifth wheel adjusts the kjngp~n locking
mechanism  so it will fit snugly and securely around the k~ngpjn. Slack
adjusters are present on most mechanical  hocking mechanisms.

Ki ngpi ns

kingpins are attached to the upper fifth wheel plate whjch is mounted
on the front bottom side of the trailer. The kingpin is typically a
Z-inch steel pin which is locked into the jaws of the fifth wheel to
couple the tractor and trailer. It is made of a high strength steel
and will usually last the ljfetime of the trailer.

converter Dolly

There are two types of converter dolljes--the conventional dolly and
the Jifflox or universal converter dolly. generally,  the converter
do'llies are used to convert semi-trainers into full trailers. The
dolly would become the front axle of the second trailer. ~owever~ in
the east, but not in the west, the ~jfflox or universal converter dolly
is hooked behjnd the single axle of the tractor, converting it into a
tandem tag axle. The tractor would then be capable of pulsing a
heavily loaded 4~-foot trailer,
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Essentially, though, they are both made up of the same components, a
fifth wheel, a drawbar and eye, safety chains, an air hose, and
electrical cable connections. The drawbar or towbar eye, located on
the end of the drawbar is a circular catch made of heavy steel. It is
used to secure the converter dolly to the trailer. The eye fits into
the pintle hook and is locked in place by the plunger. The safety
chains are attached to small hooks on either side of the pintle hook.
They keep the converter dolly and the second trailer from breaking away
from the first trailer if something happens to the pintle hook and
drawbar eye connection.

(SEE FIGURE L-3)

The different trailer combinations for which the converter dollies can
be used are the western doubles, the turnpike doubles and the western
triples.

Western doubles have two semi-trailers, the second of which is
converted to a full trailer using a converter dolly. The trailers
range in length from 24 to 27 feet with 27 feet being the most common.

Turnpike Doubles are the same as the western doubles except for their
trailer size. The length of the trailers is usually 40 feet.

Western Triples have three 27-foot trailers coupled together (the
order: tractor, semi-trailer, converter dolly, semi-trailer, converter
dolly, semi-trailer).

(SEE FIGURE L-4)

Trailer Landing Gears

The landing gears support the front end load weight of the trailer,
when uncoupled. They are usually hand cranked up and down. Most have
a single or dual speed crank. Landing gears are equipped with either
wheels or skid feet attached to their bottom. They support the trailer
load pushing down on them. They are not, however, designed to
withstand side or front and rear pressure.

Pintle Hooks

A pintle hook is a trailer hitch. It secures the trailer to converter
dolly. The hitch can either be rigid or swivel. It works with the
dolly eye like a hook and eye. Pintle hooks have basically two types
of locking mechanisms. The first type is spring loaded and the second
is air-activated. Both types operate a plunger which is the part of
the hitch which fits over the dolly eye and locks it in place.
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Converter Dolly
Figure L-3

fth Wheel
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UNIT 4.2 PREVENTIVE MAINTENANCE  AND SERVICING

WHAT YOU WILL LEARN IN THIS UNIT

You will learn how to

o check and service engine fuel, oil, coolant, battery and
filters involved.

o check tire air pressure.

o how to change a wheel (with tire mounted) and check for proper
tire and wheel mounting.

o drain moisture from air brake supply reservoirs and fuel
systems

o check and adjust brakes.

o clean and repair lights.

o change fuses and reset circuit breakers.

You will learn

o the importance of periodic inspection and repair to prevention
of enroute breakdowns, long life of parts, safety and economy
of operation.

o the applicable requirements of the Federal Motor Carrier
Safety Regulations.

WHAT WILL HAPPEN IN THIS UNIT

This unit consists of one classroom and three lab lessons.

Outline of Classroom Lesson

Lesson 1 - Nature and Importance of Preventive Maintenance

I. Overview of Maintenance
A. Fleet-Performed Maintenance
B. Driver-Performed Maintenance

II. Types of Maintenance
A. Routine Servicing
B. Scheduled Preventive Maintenance
C. Unscheduled Maintenance
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III. The Federal Motor vehicle inspection  and Majntenance
Requirements

IV. importance of Preventive Maintenance
A. Breakdown Costs
B. Maintenance Costs
C. Operating Costs
D. Purpose of Unit

Description  of Lab Lessons

Lesson 2 - Engine Fluids, Filters, Lights, and Filters

In this lesson the instructor will demonstrate procedures for checking
and~or changjng the fuel tanks, fuel level, fuel filters, oil level and
filter, coolant level and filter, battery fluid level, power steering
fluid level and air filter. He will also demonstrate procedures for
inspectjng and changing lights and fuses and for resetting circuit
breakers~

Lesson 3 - Changing Tires and Checking Tire Air Pressure

In this lesson the instructor will demonstrate procedures for checking
tire inflation  pressure and for removing a tire and wheel assembly and
replacing it with a spare.

Lesson 4 - Air Reservoir drainage and Brake Adjustment

In this ‘lesson the instructor will demonstrate procedures for draining
moisture from air reservoir tanks and for adjusting both drum and disc
brakes,

STUDENT AIDS

To help you learn the maternal in this unit, the fo~~owjng items have
been included in your student materja~.

o Checking Fuel Tank, Fuel Level and Changing Fuel Filters
Checklist

o Checking Oil Level and Changing Oil Filters Checklist

o &heck~ng Coolant Level and Changing &oo~ant Filters Checklist

o Checking Battery and Power Steering Fluid Level Checklist

o Changing Air Filter Elements Checklist

a Changing Head Lamp, Fuses and Resetting Circuit Breakers
Checklist

o ~ra~njng Moisture from Air and Fuel System Check~jst

o Adjusting Brakes Checklist

o Checking Tire Air Pressure and Checklist

4.2-Z



UNIT 4.2 - CHECKLIST NUMBER 1

CHECKING FUEL TANK, FUEL LEVEL AND CHANGING FUEL FILTERS

Fuel Tanks

1. Open drain cocks on bottom of tanks and drain off any water
present

2. Tighten all fuel tank mountings and brackets

3. Check seal in fuel tank cap and check breather hole

Fuel Level

1. Park vehicle on level ground

2. Open fuel tank cap

3. Visually check fuel level

4. Make sure level corresponds with gauge reading in cab

Changing Filters

Strainer replacement

1. Turn fuel filter element counter clockwise unit it is free of
base

2. Discard filter element

3. Clean seal surface on filter base

4. Wipe up fuel that was spilled during filter removal

5. Coat seal of new filter with clean diesel fuel or engine oil

6. Thread filter onto base until seal contacts base

7. Tighten filter on additional l/2 turn

8. Start engine and check for leaks

4.2-3A



Filter Replacement

1. Turn off fuel supply from fuel tanks

2. Place a suitable container under filter

3. Open drain cock in filter housing base and drain

4, Remove filter body ~with elements

5. Discard filter element

6. Clean housing and close drain cock

7. Install new filter in housing

0. Fill housing with clean fuel

9. Install filter housing ~containing new filter elements with a
new gasket ~~ubr~cate with fuel or engine oil) and tighten

10. Open fuel line shut off valve

11‘ Start engjne

12. Check for leaks

4.2-38
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I. Park vehicle on level ground, shut engine off fallow a few
~jnutes far oil to drain down before ~~e~king~

2. Locate ~~~sti&k

3, Pull stick out, wipe clean and replace

4. Pull out again, check oil ‘level

5. Level should be ~ajntajne~ between the full and add marks (Do
not overfish or elevate ~e~i~~e when oil level is below add
balky

3, Discard filter

5. Replace with new filter emergent, secure amusing

6, ~e~~a~e drain plug

7, Start engjne, check for leaks

8. Shut engine down, wait 10 minutes

9. Check oil level (add sufficient oil to bring it to ~~~~e~
level on dip stick)
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UNIT 4.2 - CHECKLIST NUMBER 3

CHECKING COOLANT LEVEL AND CHANGING COOLANT FILTERS

Coolant Level

Preparation

1. Shut engine off (never check when running)

2. Wait until engine has cooled

3. Even then use extreme care when removing radiator cap

4. Protect hands (gloves, thick cloth)

Removing radiator cap

1. Turn cap slowly to the first stop

2. Step back while pressure is released from cooling system

3. When all pressure has been released, press down on the cap and
remove it

Checking coolant level

1. Visually check level of coolant, add if necessary (consult
operators's manual for specific instruction for your
particular vehicle)

2. Some vehicles have sight glasses or see through overflow
containers for checking coolant level.

Changing Coolant Filters

Preparation

1. Shut engine off

2. Wait until engine has cooled

3. Do not handle hot filter with bare hands (gloves, thick cloth)

Removing filter

1. Turn filter element counter clockwise and remove

2. Replace with new filter element and new cover gasket

3. Start engine, check for leaks
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UNIT 4-2 - CHECKLIST ND~BER 4

CHEWING ~~ERV FLD~D LEVEL

Precautions

1. ~autjon: batteries contain acid whjch will cause severe burns
if contacted with skin

2. batteries give off explosive gases--no smoking

3, Protect eyes with goggles or glasses

Cheeping Fluid Level

1. Open battery caps, check fluid level (not necessary with
majntenance  free batteries~

2, fill if needed--bring level to bottom of split ring in cell
filler we71 Judd distilled water if possible, never use acid)

~RDCEDDRE FOR CHECK~~G~ IDLER STEERING  FLD~D LEVEL

With engine running at Norman operating temperatures turn steering
wheel back and forth several times to stabilize fluid level

Ch~~~i~g Fluid Level

1, Stop engine

2, Remove dipstick

3, Fluid should register between bottom of djpstick and full mark

4. Add if necessary, bring level to full mark, do not overfish
~~onsu~t manufacturer~s  specification in owner~s manual for
correct type of fluids

4.2-6



UNIT 4.2 - CHECKLIST  NUMBER 5

CHANGING AIR FILTER ELEMENT

CHANGING AIR FILTER ELEMENTS--DRY AIR CLEANERS

On air cleaners with a restrictions indicator, change or clean
element when indicator shows red

On vehicles equipped with an air filter restriction gauge, replace
element when gauge reads 25" for Cummins and Caterpillar engines
and 20" for Detroit Diesel engines

Steps

1. Remove end covering from housing.
2. Remove filter element (do not handle with greasy hands)

3. Inspect end cover and gasket surfaces for dents or possible
air leaks

4. Check outlet tube (should be clean and undamaged)

5. . Check filter element for holes and tears (replace if damaged)

6. If filter is undamaged, it may be cleaned by using compressed
air (always blow air in opposite direction of normal air
cleaner flow)

7. Wipe out any dirt in the filter housing

8. Install filter element

9. Replace end cover and secure

NOTE: Always handle filter element carefully to prevent dirt from
shaking loose onto clean side of system.

4.2-7



UNIT 4.2 - CHECKLIST NUMBER fi

CHARGING HEAD LAW

A supply of smaller lights as well as sealed beam head lamps, fuses and
wire should be carried with the vehicle

Steps

1. Park vehicle, shut off and secure

2. Remove trim ring from burned out light

3. unfasten mountjng screws

4, Disconnect light from socket and remove

5. Remove any dirt or bugs from socket area

6. Replace with new head lamp ~p~ug it in)

7. Test lamp to see if its working property

8, Fasten mounting screws

9. Replace trim ring

10. Make sure new light is clean

NDTE~ Do not touch head lamp adjusting screws!

CHARGING FUSES AND RESEWING CIRCUIT BREWERS

Fuses

Arrays use right size and amp fuse knew fuse should have the same amp
rating as the fuse it rep~aces~

Steps

1. Check the fuse and clip horder for cleanliness and burrs

2. If dirty, touch up the contact points with a coarse cloth

3. Gently but firmly snap new fuse into clip holder (make sure
there is a good connection between fuse ends and clip horders

Circuit Breakers

1. Remove circuit breaker cover panel

2. Flip the circuit breaker switch back in the opposite
dire&tion to reset

3, Replace panel
4.2-8



UNIT 4.2 - CHECKLIST NUMBER 7

DRAINING MOISTURE FROM AIR RESERVOIRS

1. Place vehicle on level ground

2. Chock wheels

3. Open drain cocks by twisting valve on bottom of tank

4. Allow all air pressure to escape (0 psi)--this will permit
moisture to drain

5. Close valve

DRAINING m)ISTURE  FROM FUEL SYSTEM

1. Locate filter with water separator

2. Remove drain plug at bottom of filter

3. Allow water to drain

4. Replace drain plug

4.2-9
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UNIT 4.2 - CHECKLIST NUMBER 8

ADJUSTING BRAKES

Drm Brakes (S-can)

Preparation

1. Chock wheels

2. Clean adjusting area

3. Press down on lock collar

4. Turn adjusting screw until shoes make contact with the drum

5. Visually check to see that contact was made

The adjusting screw is being turned the wrong way if:
The screw turns more than two full turns
The push rod starts to pull out of the chamber

Adjustment

1. Back screw off l/2 turn

2. Measure push rod travel
With air pressure

Have someone apply pressure (100 psi)
Push rod should travel between 1 and l-I/2 inches

With a prybar
If alone pull out push rod with a prybar
Pushrod should travel between l/2 and 3/4 inches

Disc Brakes (Power Screw)

Preparation

1. Chock wheels

2. Clean adjusting area

3. Turn adjusting nut until brake linings contact disk

4. Check visually to see that contact was made

4.2-10A



Adjustment

2. Road test (this type adjustment will provide a s~jght~y
increased stroke and will necessitate more frequent
adjustments~

Note: This is a simp~jfied illustration of brake adjustment
procedures* Remembers brake adjustments should be performed
bnly by a trained dri;er, following majntenance  manual
procedures and then only to enable the driver to mope vehic
a point where service by a qualified mechanic is available.

le to

1. After linings contact disk, back screw off one complete turn

4.2-lOB
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UNIT 4.2 - CHECKLIST NUMBER 9

CHECKING TIRE AIR PRESSURE

1. Remove valve stem cap

2. Place air gauge over valve stem opening

3. Read inflation pressure (inflate if necessary)

4. Replace cap

5. Check operators manual or read correct inflation pressure for
tire on its side wall

6. Replace cap

NOTE: Never check
incorrect.

Secure Vehicle

air pressure when tires are cold, hot readings are

CHANGING A WHEEL/TIRE ASSEMBLY

1. Park vehicle on level ground

2. Chock other wheels fully against vehicle movement

3. Set parking brakes and place transmission in lowest forward gear

Inspect Tire

1. Check for over inflation

2. Compare appearance of tire with that of other tires

3. Check side and lock rings

4. On duals, also check seating of inner tire

5. If inflation or seating does not appear normal, avoid
attempting tire change, obtain expert help

Place Jack

1. Refer to owners manual to determine proper placement of jack
for removing the tire to be changed

2. Place hardwood plank or block under base of jack regardless of
surface

4.2-1lA



1. Loosen stud nuts

2. observe direction of rotation
examine thread
On some wheels, direction indicated on end of stud

"R" means to right ~c~ock~~se~
"L" means to left ~counter-c~ockw~se~

3. Stand to one side of tire. Portions of wheel assembly may
fly outward and cause injury when stud bolts are loosened

4. Turn stud nuts by hand until they are flush with the end of
the stud

5. Loosen clamp (on cast-type whee~s~

6, Tap with hammer
Don't remove stud nuts until clamp is free
Cramp could fly off studs

7. Remove air
device, and

lines from any wheels with a tire pressure sensing
cap the line and actuator

.le8, Raise vehic
Jack up1 vehicle to allow tire to clear the surface
Stand clear of vehicle while raising jack

vehicle could slip off jack and cause severe injury
if arms, legs, or head are under the vehicle

9. Remove the wheel assembly
Remove stud nuts
Pull off wheel assembly

10, Remove inside wheel of a dual wheel assembly following the same
procedure

4.2-118
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Unit 4.2 - Checklist Number 9 (cont'd)

Replace Wheels

1.

2.

3.

4.

5.

6.

Replace inside duals first

Mount wheel
Place wheel on hub
Install rim clamp (cast-type wheel)
Install stud nuts
Tighten nuts properly

Follow prescribed pattern
Consult owners manual for proper pattern
If manual not available, use the following tightening
sequence:

If wheel is free to rotate, move the nut to be tightened to the
top position

Use proper tightening procedure
Tighten with lugwrench

Use torque wrench for final tightening
Follow torque specifications in owners manual
Don't over tighten

Can damage rim
Can strip treads on stud

Don't under tighten
Nuts can work loose
Wheel could come off

NOTE: Never use oil or grease on studs.

7. If tires equipped with pressure sensing device
Remove caps
Connect air line to actuator

8. Lower vehicle
Lower jack until tire supports the weight of the vehicle
Remove the jack

9. Store equipment in proper place
Jack and support plank
Store damaged tire (where spare came from)
Remove wheel chock

Recheck Torque

1. Stop after driving a few miles and tighten nuts as necessary
using torque wrench

Rotation of wheel almost always loosens wheel
Nuts can fall off unless tightened

2. Repeat process after 100 miles

4.2-12A



Wheel Lug ~ghtening Sequence For
Spoke and Disk Type Wheels

5 Spoke Cast Wheel 3 Spoke Cast Wheel

Fi Spoke Cast Wheel Disk Wheel

4.2-123
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UNIT 4.3 DIAGNOSING AND REPORTING MALFUNCTIONS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

0 identify vehicle systems or components that are
functioning properly, in imminent danger of failing or
functioning improperly.

o describe, through sight, sound, feel and smell, the
symptoms of improper operation completely and accurately
to the people in charge of maintenance.

o start a vehicle with dead batteries or no air pressure (if
equipped with air starters).

You will learn

o the importance of not attempting vehicle repairs for which
you are not qualified.

o the importance of properly reporting breakdowns that occur
enroute.

WHAT WILL HAPPEN IN THIS UNIT

Most of this unit will take place in the classroom. You will learn the
importance of, and techniques for, troubleshooting and reporting mal-
functions. The classroom lesson concludes with an exercise in trouble-
shooting and filling out vehicle condition report forms. In the lab,
you will observe how to start a vehicle with dead batteries or no air
pressure.

Outline of Classroom  Lesson

Lesson 1 - Diagnosing and Reporting Malfunctions

I. The Importance of Troubleshooting and Reporting
A. Driver Awareness

c":
Early Detection of Malfunctions
Driver Responsibility

D. Mechanics Responsibility
E. Driver and Mechanic Joint Responsibility

4.3-l



Il. Troubleshooting
A, Knowledge of vehicle

::
Detectjon of S~ptoms
Troubleshooting  Guide

III‘ Reporting Requirements
Dri~er's Job

IV. Problem-Soaring  Exercise

v. Summary

Descr~ptjo~ of Lab Lesson

Lesson 2 - Emergency Starting Procedures

In this lesson the instructor w-ill demonstrate procedures for startjng
a vehicle that has a dead battery and for starting a vehicle, equipped
with an air starter, that has no air pressure.

STUDENT AIDS

To help you learn the materja~ in this unit, the following items have
been included in your student material.

o Troubleshooting  Guide

o Procedures for Jump Starting Dead batteries - Checklist

o Procedures for Starting ~ehjc~e with Air Starter--No Air
Pressure -Checklist

4.3-2
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UNIT 4.3 CHECKLIST

PROCEDURES  OR JUMP STARTING DEAD BATTERIES

Observe Safety Precautions

1. Shield eyes or wear safety goggles

3-. Don't smoke

3. Make sure batteries are negatively grounded and carry same
voltage (e.g., 12 volt charging 12 volt)

4. Do not get battery acid on skin or clothing

5. Never jump start if battery fluid is frozen

Prepare Vehicle

1. Align vehicles (do not let vehicles touch each other)

3. . Set parking brakes

3. Place transmission in neutral

4. Add water to battery if needed

Hook-Up Jmper Cables

Steps must be taken in order

1. Clamp jumper cable to positive pole of dead battery.

2. Clamp other end of the same cable to positive pole of booster
battery.

3. Connect second cable to negative pole of booster battery. Be
careful that the two cables don't touch each other.

4. Attach other end of second cable to truck frame or block of
disabled vehicle, as far away from battery as possible.

5. Start engine of booster truck, wait a few minutes to allow
current from booster battery to flow to dead battery.

6. Crank engine of disabled vehicle with clutch disengaged to
reduce load on cranking motor.

7. When disabled vehicle is started, immediately remove jumper cables
carefully in reverse order of how they were put on.

NOTE: Care must be taken to identify negative ground systems before
attempting to use these procedures. If this is not done,
serious damage to a vehicles alternator could result.

4.3-1lA



PROCEDURES fOR STARTING VEHICLE WITH AIR STARTER--NO AIR PRESSURE

Prepare Vehicle

Align vehicle with a charged air supply.

Hook-Up

Using a Compressor

1 Hook up an air line from compressor to the gladhand of the
disabled vehicles air reservoir

2. Fill reservoir

3 Start disabled tractor

Using Another Tractor

1. Hook up an air line from one reservoir to the other

2 Start the booster tractor

3 Fill empty air reservoir on disabled vehicle

4. Start disabled tractor
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UNIT 5.1 HANDLING CARGO

WAT YOU WILL LEARN IN THIS UNIT

You will learn to

o load and unload cargo safety and efficiently.

o make sure that the weight and the distribution of the load meet
safety standards and legal requirements.

o secure loads properly.

o mount placards when carrying hazardous materials.

You will learn

o the various methods for securing cargo, including how to block,
brace, pack, and stack cargo.

o how to use straps, rope, cable, chains and chain binders for safe
tiedown to prevent damage and accidents.

o how common cargo handling equipment works, including pallets, jacks,
dollies, handtrucks, forklift trucks, nets, slings, rug poles, and
Johnson bars.

o the kinds of hazardous materials and when placards and special
paperwork are required.

o Federal and State regulations on loading, weight limits, and
distribution of cargo.

o why improper loading and unloading, overloading, and improper weight
distribution are dangerous.

o the kinds of unstable freight and how to handle unstable freight.

o how to operate common cargo handling equipment safely.

o how to tie knots for securing cargo.

o how to block and brace cargo properly.
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This unit consists of two classroom lessons and two
which is optional*

lab 'lessons, the last of

Lesson I - Basic Cargo candying procedures and requirements

I. The importance of Proper Fargo candying
A. overview
B. consequences of improperly Secured Fargo
c. ~riverls ~espons~b~litjes
!I. Federal, State and local regulations

II. ~rjncipa~s of ~ejght ~~strjbutjon
A. overweight definitions
&. ~ejght ~jstrjbutjon
C. consequences of ~verloads~~oor  ~jstrjbution
D. ~rob~ern So~vjng ~jscussjon

III. ~rjncjp~es and methods of Cargo Securement
A. problems ~ssocjated with improperly Secured or ~ove~~~  Cargo
B. Driver ~esponsjb~ljty
c. loading procedure
0, Sealed and ~ontajnerjzed Loads
E. examples of loading and Securjng common Loads
F. ~rjvjng Specja~jzed Cargo
G. Recap

IV, ~and~jng hazardous ~aterja~s
A. Basic Types of hazardous waterways
8. candying hazardous ~aterja~s
c. ~nspectjng ~ehjcles marrying hazardous waterways

v. problem-Solving ~iscussjon: Seven Sjtuat~ons

Lesson 2 - ~echnjques for ~oadjng, Securjng and ~n~oadjng Cargo

I. Functjon and ~peratjon of Cargo handling ~quj~ent
Types of ~qujpment to Move Cargo
Student problem-Solving  Exercises

II. remonstration of Cargo Securjng equipment

O&line af Lab Lessons

Lesson  3 - ~emonstratjon of Cargo Securement

In this lesson you will practice tyjng down and coverjng cargo on a loaded
trailer, You will start with a trailer that is completely  loaded except for
one or two pieces of cargo. The class will inspect the load and discuss the
distr~butjon of wejght. Under the jnstructor's su ervjsjon you will then
load the remaining cargo, tie it down and secure t e tarpaulin.R
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Lesson 4 - Observation of Cargo Handling Operation (This is optional lesson)

This lesson consists of a field trip to a local freight terminal or similar
operation to give you a first hand look at actual cargo handling operations.
Among the things you may observe are, shipping papers and their use, loading
and unloading of cargo and the operation of cargo handling equipment. Your
instructor may elect to omit this lesson if suitable facilities and suffi-
cient time cannot be found to include it.

STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

o Copy of the Federal Motor Carrier Safety Regulations, Parts 390-397.

o Driver responsibilities for checking securement of cargo.

o Cargo Handling responsibilities and safety tips.

o Copy of J.J. Keller and Associates "Drivers Pocket Guide to
Hazardous Materials - Compliance with Materials Transportation
Bureau and Bureau of Motor Carrier Safety Regulations on
Hazardous Materials and Waste" (or similar simplified version of
Title 49 - Code of Federal Regulations - Parts 100-177).
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Driver Responsibilities
For Check;ng  Securement of Cargo

Loose Tarpaulin  Tie\

Examine Needn’t  Be Checked.

Pipe Blocking
Door & Window

3. If Driver:

loaddtoads impossible  to

a. Changes  His Duty Static
or

1. Check Load, as Shown,
Before Leaving.

2, Stop After 1st 25 Miles,
Examine Load & Adjust if

_ Necessary.

b. Drives 3 Hours or
c. Drives 150 Miles He Must

Recheck & Readjust  Load.
(Cam Do It More Often If
He Needs or Waltz to)

5 . 1 - 4



CAR60 HANDLING RESPONSIBILITIES AND SAFETY TIPS

CARGO HANDLING RESPONSIBILTIIES

As a driver you may be called on to load or unload your vehicle. Even if
you aren't, you are responsible to see that the vehicle is not overloaded,
that the weight of the cargo is properly distributed and that the cargo is
properly secured.

There are three key reasons why you have that responsibility.

First--you are responsible for the condition of the cargo. If it isn't
loaded and secured properly, it could be damaged or lost enroute.

Second--You have an obligation to public safety. The law says that you
can't operate an overloaded vehicle or one on which the weight of the
cargo is unsafely distributed. These State laws are meant to protect
State roads and bridges and to protect the public. An overloaded
vehicle is hard to handle and dangerous to drive. It takes longer to
stop in an emergency which could be fatal. And if the cargo is not
properly secured on an open van, it could fall onto the road and be a
serious danger to other drivers.

Third--You are responsbile for the condition of the vehicle that you
drive. Too much cargo weight or poorly distributed weight can damage
suspensions, tires, and put a greate strain onthe transmission.
Proper cargo handling and loading is not only important for the
vehicles safe handling, but to the life of its components.

CARGO HANDLING PRINCIPLES

Cargo handling and freight hauling is a complex business today. Different
kinds of cargo require different kinds of trailers and different kinds of
loading and securing equipment and techniques. You will have to learn those
special techniques from the carrier who hires you. For example, if you are
hired to haul tankers, you must be trained on the special techniques for
loading, inspecting and driving those tankers.

Even though there are as many loading and securing techniques to learn about
as there are types of cargo, there are some basic principals that apply to
all types of cargo. These principals are discussed briefly below.

Basic Principles

There are two basic rules about cargo weight:

o Don't overload the vehicle

o Distribute the weight properly on the tractor and trailer.
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Avojd Over~oadjng

The DEW across vehicle Wejght~ which is the total weight of the vehicle and
the cargo should not exceed the limits set by State law or by the
manufacturers rated capacjty of the vehicle.

Also, the wejght should not exceed the capacjty of any component on the
vehicle. This includes the manufactuer's rated capacjty for tires,
suspension and fifth wheel.

Axle weight is the mount of weight transmjtted to the gruond by one axle or
a tandem on a tractor or trailer. It is rated by the manufacturer and
by State laws also. When you drive through a State weight statjon, the
jnspectors  wiTI check your DEW and the wejght per axle to see if you are
w~thjn the legal limits.

D~stjbutjon of Weight Properly

The djstrjbutjon of wejght on the tractor and trailer has a lot to do with
whether or not you exceed the capacities of any of the vehicles axles. The
chart on the next page shows ex~p~es of proper wejght distrjbut~on and
~oadjng. Besides the chart, there are some keypojnts to keep in mjnd:

o Divide the load evenly in the back and front of the trailer,
puttjng roughly half of the load up front and half in the
back.

o Spread it evenly on the floor to prevent shjftjng.

o Arrange the load to get the wejght per axle within the legal
limits. With the s~idjng tandem on the trailer, the rear
posjtjon puts more weight on the tractor rear axle. If the
tandem is shifted forward, more weight is put on the trailer.

o Keep the center of gravity as low as possjb~e. A high center
of gravjty makes the vehicle more dangerous to handle
especially on curves and hills. Keep it low by avoidjng
concentratjon of the load on one point on the trailer, puttjng
the heavy goods on the bottom and distrjbuting partjal loads
hong the axles.

o Redjstrjbute weight after partially un~oadjng the vehicle. The
cargo weight becomes unbalances after a partjal un~oadjng and
has to be redjstributed to prevent sh~ftjng and to keep the
center of gravjty low.

LOADING FREIGHT ON A FILER

It's your responsjb~~jty  to see that the cargo you deliver is not d~aged.
Much of that damage can occur when cargo is loaded onto the trailer. Each
type of cargo has its own rules for safe handling and ~oadjng. Lou will
have to learn those precautjons when you handle djfferent loads such as
food, crated items, batterjes,  rugs, steel pjpjng, cattle and so on. For
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most of those items, you can usually find a booklet of instructions that
will aid you in safe handling and loading, and any concientious carrier will
train you on how to handle the kind of cargo he wants you to deliver. While
it is impossible to give you all the rules for dealing with all the
different kinds of cargo, there are some general rules that you should know.
Most of these are a matter of common sense.

Hake Sure the Trailer Is Safe Before You Start

Cargo can be damaged by hazards in the trailer itself. Make sure the inside
of the cargo carrying space is clean and free from bolts, nails, or metal
edges which could damage cargo. And if there are holes in the floor, roof
or walls, the cargo could be damaged by water.

Uake Sure the Cargo Is Packed Correctly

Do not accept wet or leaking cargo or cargo that is improperly packaged.
Wet or leaking cargo is already damaged and could damage other cargo.
Improperly packaged cargo could damage other cargo or the trailer enroute.
Be alert for these conditions or situations:

o Items that are too heavy for the container, especially when
cardboard containers are used.

o Containers that are not properly sealed and will allow the cargo to
break out in transit.

o Container markings, e.g., "This End Up," "Fragile."

o Never load heavy freight on top of light freight.

o Avoid putting containers such as cardboard or plywood on the
bottom.

o Don't mix loads, like engines and glass, unless there are rope or
restraints between them.

o Load commodities in pails, tubs and buckets "Top Up" to prevent
leakage. Don't stack them too high and separate each layer with
corrugated or solid fibreboard.

o Avoid using hooks. They can be safely used but more often they
damage the cargo.

o Don't stack freight so high that it will topple over onto other
freight.

o Try to load the freight that will be unloaded first on the back
of the trailer.

o Make every effort to have the destination marking on the
freight showing when you load it. But don't do this if it
means disregarding "This Side Up" instructions on the freight.
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Cargo is handled by hand or with mechanjca~ equipment. The first rule in
cargo hand~~ng is--do not handle the cargo roughly, You can be out of a job
real quick if you get in the habit of carelessly dropping or d~agjng cargo.
It costs your boss a lot of money when cargo is lost or damaged.

Hand~jng cargo means using cargo handljng equjpment.  You have to know what
equipment to use and how to use it safely. Again, this often means getting
more trajnjng before you attempt to use any equjpment. We've listed some of
the basic eq~jpment below followed by a few tips for handling handtrucks~
fork~jfts and pallet jacks safely.

Safety Tips fur Cargo Ha~~~~~g E~u~~e~t

Those tools are put at your disposal to make your job easier and safer, and
they will certainly do this if used correctly.

Two-wheel hand truck

Get trucks square with object to be loaded.

Rock object slightly forward and slip lip of trucks under. (DO NOT put lip
a71 the way under for then you cannot get object balanced on trucks.)

Block bottom of trucks by putting foot on wheel or axle, whjchever is most
comfortable. (DO NOT let wheel roll and twist ankle.)

Grasp top of object with one hand and pull back on handle of truck with the
other, at the same time push bottom of trucks away from you with foot.
AVOID JERKY MOTIONS.

Balance the load on the wheels and roll truck by pushjng--DO NOT PULL.

To unloads hold top of load and strajghten wheelers easy, allow load to roll
s~jght~y forward, and pull wheezers.

Barrel trucks:

Put the lips against bottom of drum and with wheelers pushed forward put
hook securely over lip of drum.

Place foot on the bracket just above the rn~dd~e of the axle and holdjng
bottom of wheezers pull back slowly until barrel is balanced over the axle.

To unloads set wheelers and barrel up and push agajnst handles of wheezers.
This will force lips out from under drum.

-
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Level Dolly (Johnson Bar)

1. Get lip securely under the object. This might have to be done by
getting a small bite at first then getting a helper to put a little
block under object.

2. Get out at the end of the handle where you can get all the leverage
possible.

3. Do not put handle between legs, and if you are not sure you can hold the
handle down GET HELP. This handle will have tremendous power if it gets
away from you and flies up.

4. This tool is nearly always used by two or more men and generally used in
conjunction with pipe rollers or fork lift. It is used on very heavy
objects.

Pipe rollers

1. Use same size pipe if possible.

2‘ Use pipe that is long enough to go across object.

3. Take it easy--do not let object run off pipe--sure hard on toes.

4. Use two or more pipes, and use the balance of the object to get next
pipe under object.

Crowbar

Use the same principle here as on the lever dolly.

To make the handling of barrels easy and safe, you have been furnished with
barrel wheelers which we have discussed previously, but which we shall
discuss again today.

o Don't ever try to manhandle a barrel, use barrel trucks if
possible.

o Be very careful when loading barrels onto a floor-veyer cart (do not
put heavy drums on cart).

o Move this freight as short a distance as possible, even if you have
to move a truck.

o Don't tilt a barrel over and try to roll it on the rim unless you
have handled several thousands barrels this way. It will get away
from you and fall on you or someone else, or will burst when it
lands on its side.

o Don't lean across a barrel to break it over, grasp the lips on the
near side and pull gently, or you may have it on top of you.
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o If you have a helper, let him break the barrel so that you can get
the lip of the two wheeler under it. ~Assuming  you are someplace
where barrel wheezers are not avai~able~~  then you block the wheels
of the two-wheeler and pull and let him push--teamwork really counts

o Occasionally  you will get old
with metal jngots~ those shou 1
or pipe rollers.

here.

oil drums cut in half and then loaded
d be handled with either a fork lift

o Coke drums have tires on them
laid on the side and rolled.

and are consequently  supposed .to be
These drums are very heavy and an

ordjnary man will have much trouble breaking them over. There is a
defjn~te art to handljng these:

- Get help if possible.

- Use a wall for leg leverage, but be careful about twjstjng
motion here or you will hurt your back or leg.

- You can grasp the lip of the drum nearest you, block the bottom
of the drum with your foot, then pull slowly ~don't jerk) and
when you get started good you can twist it so that it will roll
off.

- When you haul these on a truck laying down, be positive they
are blocked securely.

Using Forkljfts or Other mechanical Equjpment

1. Make sure you have the proper trajnjng before you use a fork~jft
or any mechanjca~ ~oadjng equipment.

2. Drive a forkljft carefully. Always look in the djrection your are
drivjng. And if the load blocks your view, drive in reverse.

3. Park the forklift safely, with the forks down.

4. Don't allow passengers on a forkljft.  It's only meant for cargo.

5. Don't run the forks too far under the load as they can come out
the other side and damage other freight or the trailer.

6. Check to make sure the trailer is chocked before you drive any
mechanical equjpment on it. The weight of a forkljft on the nose
of an unchecked trailer can cause it to roll away.
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5. SECURING AND COVERING CARGO

Cargo needs to be secured to prevent shifting or damage. Shifting cargo not
only gets damaged butm akes your vehicle dangerous to handle. Federal Motor
Carrier Service Regulations 393.100 though 106 gives all the requirements
for securing cargo against shifting. You will need to refer to those regu-
lations along with taining by your carrier to be able to do a good job.
Some of the basic things you should know are listed below.

Blocking--is usually pieces of wood or lumber which are placed or
nailed to the front or side of cargo to prevent it from shifting.
Wheeled items and heavy machinery must be blocked.

--is the front and side structures used to keep the entire
morn shifting.

Dunnage--is material used to protect or support freight. For
example, inflatable cargo dunnage made of nylon can be used to
fill damage causing space inside a trailer.

Cargo Tiedown

Besides being properly blocked and braced and protected by dunnage, cargo
needs to be properly secured by ropes, straps or chain. This applies to
cargo inside closed trailers as well as cargo on open vans. While cargo on
open trailers is obviously secured so it won't fall off, cargo inside a van
has to be secured to prevent it from shifting around.

Ropes

You must know the strength and type of rope before you use it. Never use
ordinary rope to tie down a cargo and always inspect rope as it can be
affected by moisture and can rot. Rope is used to tie down cotton bales and
similar loads and as added tie down for other cargo secured by straps or
chains. You have to know how to tie a knot to use rope to secure cargo. A
common trucker's know is illustrated later in this material.

Straps

Straps are made of synthetic material such as nylon, so they are not subject
to rotting. Straps are tightened by tensioning devices such as buckles,
winches or ratchets. They can be used on a variety of ways from bracing
loads in a closed van to tying down heavy loads on an open trailer. They
are subject to chafing and must be inspected. Straps are rated by the
amount of the Toad they can hold, from 500 to 10,000 pounds. You must make
sure that the strap used to secure a load is rated strong enough to carry
the load.
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Chains

Chains are the strongest tie down device and are used to tie down heavy
loads such as steel machinery, steel pipjng and number. Chains should not
be used on loads they will d~age, such as cardborad cartons or crates.
Like straps, chains are rated by strength. And while very strong, you need
to check for broken or bent links when you use chain. Also, chains are
subject to corrosjon and must be covered when not in use.

Chain Binder Safety Tips

o Never ever attempt to operate (lock or release a load bindery while
standing on the load.

o When locking staking slack out of chains a load binder always
position it so that you pull down on the handle not push up--~ettjng
gravity give you a hand.

o Whenever more leverage is needed to lock or relese a chain binder a
piece of pipe may be slid over the handle to increase the leverage.
However~ be careful to slide the pipe all the way down on the handle
so that it doesn't accident~y slip off during the process.v

o Be careful when using a pipe extensjon ~ca~led a "cheater bar"~ not
to damage the chain binder.

o Never, place any part of you body in such a position so that it can
be struck by handle as it rotates or flips from the locked to the
released posjtion or vice versa.

o Always have feet firmly planted on the ground at all times because
of Number 5 above or in case the chains, binder or point of chain
attachment should break.

Edge Protectors

A piece of rubber between a strap and the sharp edged cargo it is hording
down protects the strap. Simi~ar~y~ a piece of rubber between a chain and
cargo it is hording down protects the cargo from d~age by the chain.

Cargo Cu~erj~g

There are two reasons to cover  cargo on an open trailer--to protect the
cargo from the weather and to protect the public from falling cargo. Steel
and other metal cargo is highly corrosive and if it is not covered, it will
be ruined by wet weather. If you are the driver who makes that mistakes you
are the one who takes the heat.

There is a wide variety of lightweight special tarps to prevent djfferent
cargos. You need to make sure you use the right kind of tarp. For examples
special tarps are used for steel hauling and for covering other machjnery
that is easily corrected.
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I",;;: are some basic things you should know about cargo covering and using
.

o First, you are responsible for covering the cargo.

o Inspect the covering before you use it. A ripped or leaking
tarp offers little protection.

o Put the tarp on securely
--Slip the tarp on from front ;to back
--Pull it back so the nose fits snugly
--Center it so it hangs equally
--Tie it securely with rubber ties or hemp rope

o Protect the tarp by placing padding between the tarp and the
sharp edges of machinery or similar cargo.

,‘,
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UNIT 5.2 CARGO DOCUMENTATION

WHAT YOU WILL LEARN IN THIS UNIT

You will learn how to

o check your cargo on both pickup and delivery to see what it is, how
much there is, and what condition it is in.

o check the information on the bill of lading and properly record and
report any over, short, or damaged cargo.

o obtain required signatures on delivery receipts and other required
forms.

o properly prepare a manifest, freight bill, bill of lading, and other
required forms.

o meet the requirements for hazardous materials and waste
documentation.

You will learn

o the driver's responsibilities for making sure paperwork is properly
filled out.

o the problems that can be caused by paperwork that is not properly
filled out.

UHAT WILL HAPPEN IN THIS UNIT

The entire unit will take place in the classroom. Following the presenta-
tion of information, you will participate in discussion and problem-solving
activities in which you can practice applying what you have learned.

Outline of Classroom Lessons

Lesson 1 - Cargo Documentation: Basic Forms and Procedures

I . Basic Definitions and Forms
A. Definitions of Motor Carriers
B. Who Needs Cargo Documentation
C. Basic Terms Related to Freight
D. Definitions of Documents
E. Transportation Charges and Services
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II. Felting Out Basic Shippjng Documents
A. Bills of Lading

F:
Freight Bills
Cargo manifest

13. other Documents Related to Shipping

II I, Pickup and Delivery Procedures
A. Pjckup of Freight
B. De~jvery of Freight
r
aa

Special Pickup and Delivery Sjtuat~ons
0. interline Freight

IV. Documentation and P~acardjng of hazardous waterways
A. Basic Responsibilities
B. ~-abe~ing and Placarding hazardous ~aterja~s

v. Review

Lesson 2 - Cargo Documentation Problems---------_--

I* Review of Cargo Documentatjon Procedures
A. Four Situations involving Cargo Documentatjon
B. Problem-So~vjng Exercise: Preparing a Bill of Lading

II. Consequences of Faulty Cargo ~and~j ng Procedures
A. Main Reasons for Cargo Loss
B. Main Reasons for Cargo Damage
C. Consequences of Loss and Damage Affect Drover
D. Prevention of Cargo Loss and Dotage
E. Student Discussion: What Can the Driver Do?

III. Procedures for Dver~ Short, and Damaged Cargo

A. Djscrepancies that Occur on Delivery of Frejght
B. What happens When 0, S, and D Occur
C, General Procedures for candying All Cargo Discrepancjes

TV. Problem-Solving  Sjtuations-- Class D~scussjon of Four Cargo
Documentatjon Problems

STDDENT AIDS

To help you learn the material in this unit, the fo~~owjng items have been
jnc~uded in your student maternal.

o The Bill of Ladjng (a descrjption of the ~n~for~~ Strajght Bill of
Ladings Order Notify Bill of Lading and Shjpper's  Weight Load and
Count)

o Pjckup and Dev~~ery of Freight Checklist
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o The Handling of Hazardous Materials and Wastes

o Official U.S. DOT Chart (in color) covering Hazardous Warning Labels
(side 1) and Warning Placards (side 2)

o Problem Solving Exercise: Preparing a Bill of Lading (for use in
class)

o Uniform Order Bill of Lading (for use in class exercise)

o o Handling "Over", "Short" and "Damaged" Freight Checklist
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THE BILL OF LADING

Uniform Straight Bill of Lading

Section Instructions

Carrier The name of the carrier agreeing to the contract

Shipper The carrier fills in this part when he accepts
shipment and describes the terms on which the goods
were received. "In apparent good condition..."
This means the driver needs to check to make sure
that those goods are in good condition when he/she
picks them up.

Date

Consignee

a Routing

Collection
information

The pickup date must be entered here because
tariffs and other freight charges are based on this
date. It is also important in deciding whether the
shipment was delayed or delivered within the
schedule agreed on.

Filled out by the shipper, this shows where the
goods are going. "Consigned to ABC Company..."
The address must be complete and clear.

All the carriers involved in the shipment need to
be listed here and the delivery carrier has to be
indicated.

This will be filled by the carrier to indicate how
the goods will be paid for by the consignee. If it's
"prepaid" the driver has no concern. It it is COD,
the driver must know what kind of check his carrier
will accept. Normally a certified check is
required. However, the consignee might have credit
with the carrier. It's up to the driver to collect
payment and know what kind of payment is
acceptable.

Description of This is filled by the shipper and verified by the
article carrier. The articles must be completely

described, including the number and amount of each
kind of freight listed. The "check" column should
be checked off when the shipper matches the actual
cargo against the bill of lading on pickup. Any
damaged or missing freight must be noted before the
contract is signed and initialed by the shipper or
the shipper's clerk and the carrier (or driver).
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Signature The contract is not valid until it's signed. The
driver signs for the carrier and a shipper's clerk
or other agent usually signs for the shipper* Once
it's signed, it's a legal contract. Full and legible
signatures are required, No initials.

Copies

Contract
information

copy I. Original --sent to consignee
copy 2. Shipping order--copy for the carrier
copy 3. memorandum--copy  for the shipper

The detai~ed~ legal contract between the shipper and
carrier is printed on the back of Copy 2 of the
Bill of lading.

Order Notify Bill of Lading

This is a special bill of lading. It w-ill be stamped "Order Notify Bill of
~adjng~~' Copies 1, 2, and 3 serve the same purpose as copies I, 2, and 3
of the uniform Straight Bill of ladings but are different colors. The key
difference between the Order Notify Bill of lading and the uniform Straight
Bill of lading is that the "order notify" is a negotiable document (like
moneys* The driver must deliver the freight to the horder of Copy 3 (the
yellow copy) of the Order Notify Bill of lading, The back of the yellow
copy has to be endorsed~ The jmportant thing to remember is that the person
accepting the frejght must surrender the yellow copy to the person
delivering it before the freight can be released. The yellow copy is like
patent for the freight. Don't release freight on an Order Notify Bill of
Lading until you are "paid" with the yellow copy,

S~i~~~~‘s bright Load and joint

If the shipment is loaded and sealed by the shippers he will accept the
responsibility  for the weight and count. The Bill of lading must be noted
~'Shjppers~ ~ejght~ Load and Count.~~ The serial numbers of each seal must
be listed on all three copies of the Bill of lading. chine the driver does
not have to inspect and count the freight, he/she must make sure the above
condjtions are met before accepting the shipment,
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PICKUP AND DELIVERY OF FREIGHT CHECKLIST

STEPS IN PICKUP OF FREIGHT

0 Count and inspect freight.

0 Make sure freight is properly marked to aid in checking against Bill of
Lading.

- pay attention to special handling requirements

0 Refuse or notate freight that is short, damaged, or poorly packed,

- don't accept at shipper's risk

0 Make sure freight is properly loaded.

0 Make sure Bill of Lading is properly filled out.

- Fill in pickup date and other information
- Get full signature from shipper's agent (no initials)
- Sign in proper place,

-- Full name and date
-- Company's name
-- Circle number of pieces to be picked up

5.2-5A



STEPS IN DEL~~ER~~G FRAUGHT

KEY F~~~~S

0 Make sure you deliver to the right person.

0 handle pa~nent for merchandise  and shopping

0 Get proper signatures on Frejght Bill and B

0 Forgot company policy for problems and spec
delivery situations,

proper~y~

ill of Lading.

ial pickup or

0 Check and unload frejght

0 Use an orderly system to avoid mixing up frejght.

0 Check each piece against shipping papers before it is
un~oaded~

0 Check again as each piece is unloaded,

0 Have shjppjng agent check freight with you against shjpping
papers after it is unloaded-

0 Collect shjppjng and merchandise payments.

SH~FF~~G FA~~~~~S

If Bill of Lading says ~~LL~~~, obtain cash or certified check.

If ~R~FA~~~ no further action.

~~R~~A~~~S~ ~A~~~~~S

Check Bill of Ladjng for method of patent.

If C*O.D*, obtain cash or cert~fjed check

If Order notify Bill of Ladjng~ don't surrender frejght until you
get yellow copy of order notjfy Bill of Lading.
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THE HANDLIN6 OF tiAu\RDOUS MATERIALS AND HASTES

When you deal with hazardous materials you have to follow a lot of
United States Department of Transportation and State regulations. That only
makes sense because when your are transporting items like explosives or
poison chemicals it is a big responsibility.

You must receive special training before you handle hazardous material
cargo. Why? The chart which follows shows the classes of hazardous
material. When you look at it you will see the obvious dangers of these
materials.

Labeling and Placarding

Only specially trained personnel will load and unload hazardous material.
The driver, besides driving these dangerous cargos, has a big responsibility
too. He must make sure the vehicle carrying hazardous material is properly
placarded. The charts on the following pages show the labels which go on
the packages of hazardous materials. That is the shipper's responsibility.
From those labels and the instructions on the shipping paper, the driver can
determine which hazardous material placard should be on his vehicle. The
chart of placards is also shown. And, again, the shipper must provide the
placard. But the driver must make sure it is on the vehicle and he must
remove it when the vehicle is no longer carrying the hazardous material.

Why Is Placarding Used?

The placard identifies the class of hazardous material being transported.

Why all this precaution? First, it alerts all other road users that the
vehicle is carrying dangerous material. That includes you when you approach
another truck carrying explosives or flammable material.

Second, it helps emergency fire and rescue personnel when a mishap occurs,
such as a spill or fire. The placards alert them to provide information
about the specific hazardous material. That information tells them how to
handle the situation and about the dangers of a specific material to the
public.

Remember the penalties for noncompliance with the United States Department
of Transportation hazardous materials requlations can subject both you
and/or your employer to very severe penalties (fines of as much as $10,000
or possibly jail terms). Don't take chances! If you are not trained leave
it alone until you are, thereafter when in doubt, check it out with your
supervisor.

5.2-6A



1. Always check your freight bills.

2. If you are carrying hazardous materials - the bills must say
so, Bills must also show the shippers ~ertificatjon regard-
ing classifications packaging and labeling,

3, If you are transporting hazardous materials your vehicle
probably will require pla&ards.

4. Never, ever operate your vehicle without placards when they
are required and never display placards when they are not
requjred.

5. If your vehicle is placarded you must comply with the special
requirements of Part 397 of the Federal Motor Carrier Safety
Regulatjons~
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Hazardous Materials Warning Labels
f DOMESTIC  LABELING

Cargo A~rcrall  only Magnellzed  Matem Package Or~enlal~on

General Guidelines on Use of Labels UN Class Numbers
l Labels rlluslrated  above are normally  for domeshc l Label(s),  when required. must  be printed on or affrxed

shipmeVs Hoi-ever some arr carrrers may requrre to the surface  of the package near the proper  shrp-
the use of lnternatlonal  CIVII Avratron Organrzatron ping name. [Sac 172.406(a)].
(ICAO) labels

l When two or more different labels  are required,
l Domestic  Warnrng Labels may drsplay UN Class drsplay them next to each other [Set 172 406(c)].

Number  Drvlsron  Number  (and Compatrbtlrty  Group
for Explosives only ) Set 172.407(g) l Labels may be affixed to packages  (even when not

requrred  by regulations) provrded each label

1

l Any person who offers a hazardous  materrat for represents  a hazard of the material  rn the package.
transportatron  MUST label the package,  If requrred [Set 1724011
[Set 172 400(a)]

l The  Hazardous  Materrals Tables,  Set 172 101 and
172 102. rdentrfy  the proper label(s)  for the hazardous
materials  lrsted

4

Hazardous  materials  class numbers  associated  with
the hazard classes

Class l-Explosives
Class 2-Gases  (Compressed,  Liquefied  or dis-

solved under  pressure)
Class 3-Flammable liquids
Class 4-Flammable solrds or Substances
Class 5-Oxidizing Substances
Class 6-Poisonous and infectrous  Substances
Class 7-RadIoactive Substances
Class 8-Corrosives
Class 9-Mrscellaneous  dangerous  Substances

/

f
.

INTERNATIONAL LABELING
,^

s”b~!*“~“~~~:~~~ ~~~;;~

‘~.,,‘;nfectro”s Substance
~onmeous Combustion

EXAMPLES OF INTERNATIONAL LABELS EXAMPLES OF EXPLOSIVE LABELS
l These are examples  of lnternatronal  Labels  not l Text, when used Internationally may be in the l The NUMERICAL DESIGNATION  represents the

presently used for domestic  shipments language  of the country of origin. CLASS  or DIVISION.
l ALPHABETICAL DESIGNATION  represents  the

l Most of the domestic  labels (rllustrated  above) l Text IS mandatory on Radroactrve Material.  St
may be used Internationally. Andrews  Cross.*and lnfectrous  Substance  labels

COMPATIBILITY GROUP  (for Explosrves  Only)
l DIVISION  NUMBERS  and COMPATIBILITY

GROUP  combinations can result in over 30 dif-
ferent “Explosives” labels (see IMDG CodeltCAO).

d

f

For complete  detatls. refer to one or more of the fotlowrng-

l Code of Federal  Regulatrons.  Trtle  49, Transportation.  Parts
100.199 [All Modes]

l International Cavil  Aviation  Organrzatron  (ICAO) Technical  Instruc-
tions for the Safe Transport  of Dangerous  Goods by air [Air]

?
3
d

U.S. Department of Transportation
l lnternatronal  Marrtrme Organrzatron  (IMO) Dangerous  Goods

Code [Water]
Research and Special Programs
Administration

l Canadian  Transport  Commtssron (CTC) Regulatrons.  [Rail]

L

Materials Transportation  Bureau
Washington,  DC. 20590

CHART 8
JANUARY 1985
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rning Placards

and “FUEL OIL” on placards

~~~ARD~LASSES

Class A explosives
Class B exploswes
POlS2” A
Fiammabie  solld (DANGEROUS

V:HEN WET iabel only)
Radroac:‘\se  maternal  (YELLOW  Ill

lab&
Radloactrw  materml

Uranrum hefaffuonde  frssrle
fcontarnrng  more than
1 0’: U235)

Wanrum  hexaftuonde. low-speclfrc
act‘*:lty (containing  1 0% or
less U235

NOTE For details  on the use of Tables  1 and 2. see
Set 172 504 (See footnotes at bottom of tables

l Placard motor vehicles, frerght containers,  and rail cars HAZARD CLASSES ‘NO.
contalnlng any ~uafff;~y of hazardous materials  listed
I” TABLE  1. 18

3
l Placard  rotor ~e~;cles and ~re;g~f  co~~aiffers contain-

rng 1,000 pounds or more gross weight of hazardous 7
materials  classes listed in TABLE  2.

Nonflammable  gas (Chlorine)
Nonflammable  gas (Fluorine)

‘Placard  ~reigb~  containers 640 cubic feet or more con- Nonflammable  gas
taln~ng a~y~ua~~;~of  hazardous  material classes listed (Oxygen, cryogenic llquld)
rn TABLES 1 and/or 2 when offered for transpo~atlon Flammable  gas. 5

Combustible liquid 10
Flammable  frqurd 9

l Placard  rad cars conta~nlng any ~ua~~;fy of hazardous Flammable  solid 11
materials  classes  listed m TABLE  2 except when less
than 1,000 pounds gross werght  of hazardous mate- Organic  peroxtde 14
rials are transposed  in ~ra;/ers or Co~~a;~ers  on Flat Poison  0.... 15
Car Serwce. Corrosive material 17

lrr~tat~ng  material 18

l I.&t Ivternatronal  placards  are rdentrcai (color  and l Placard  ANY QUANTITY of hazardous materials When  requrred.  Subs~d;a~ Risk placards must  be
p~c:o+ svmbols) to the Domestrc  placards Illustrated when loaded  rn FREIGHT  CONTAINERS,  PORT- dIsplayed rn the same manner as afloat Risk  placards
s!?c:  e ABLE TANKS,  RAIL  CARS and HIGHWAY Class  numbers  are nor sbo~~ on Subsldla~  Rusk  placards.

VEHICLES
l Inte-~ailonal placards  are enlarged  ICAO or IMO 9 ~O~PATl3lLlTY GROUP  DESIGNATORS  must be

la”?% ISee lnternatlonal  Labeling-OthersIde) l InternatIonal placards may be used !n add~~lu~  to DOT dIsplayed on EXFLOSIVES PLACARDS

placards  for InternatIonal shipments
l UN CLASS NUMBERS and DIVISION NU~3ERS

l FixaT hlUST correspond  to hazard class  of
maieW

ALIT be dIsplayed on hazard  class placards  when
requrred

a I

l Tne  ‘c~ro’g I UN or NA numbers  must  be drsplayed
Cn ai’ hazavous materrals  packages

* IJ: (uq,tPA__ Natrnns)  or NA (North American)  numbers
z-e found in the Hazardous  Materials  Tables.  Set
172 iO1 and the Optronal  Hazardous  ~aterlafs
Tables SEC 172 102 (CFR. Trtle  49. Parts tOO-t99)

* UF!  nwnoers are dlsplayed rn the same manner  for
bsot%  Dsmestlc  and International  shrpments

m I:; nu-:bers  are used only rn the USA and Canada

When hazardous materials  are
transported rn Tank Cars, Cargo
Tanks and Portable  Tanks, UN or
NA numbers  musf be dIsplayed  or

PLACARDS 2
OR

Appropriate Placard P-
must be used.

EUROPEAN  NU~3ERlNG  SYSTEM-

Top NumbeT-Hazard  Index (ldentlflcatlon  of Danger.
2 or 3 figures) Example. 33 - highly  Inflammable lrqurd

Bottom  Number-UN
Number  of substance
Example,  1088 ACETAL

For more complete  detarls on ldentlflcatlon  Numbers
see Sec. 172.300 through 172.338
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four Name for this Exercise

de~jyery driver for the:

~~~~a~y

b&en you make a delivery to the rational Office Services ~o~~a~y~ the owner
asks you to ~~~k~~ several packages for s~~~~~~t.  The packages will be
taken back to your main ter~~#a~ in 3a~t~~~~e and s~~~~e~t will c~#t~~~~
from there. You call your s~~er~~s~r and he says it's okay. He ~~~~nds you
to f~~~~w ~~~~a~y policy and make sure that the correct Bill of lading is
filled out. Since ~atj~~a~ Office Services ~~~~a~y is a small ~~~~a~y~ they
do not have any copies of the 3ill of ~adj~g~ You have a packet of fades
and the owner asks you to help fill out the Bill of ~adj~g.

Use the j~f~r~atj~~ below to help you fill out the fern up to the point that
you and the s~j~~er will sign.

The s~j~~j~g label on the packages addresses each to:

When you have filled out the Bill of ~adj~g with the above j~f~~~atj~~,
assure the role of the owner for a ~~~e~t and sign his ale, John t. Kent,
i n the proper pl ace,



UNIFORM ORDER BILL OF LADING
Original-Domestic

S h i p p e r ’s  N o .
A g e n t ’s  N o .

..- _ C a r r i e r ._..__  __ .._..._ ..__..._ .._.._._...........  _........_.............

RECEIVED, subject to the classifications  and tariffs in effect on the date of the issue of this Bill of Lading.

Consigned to Order of .._.,
Destination .._._... .._. S t r e e t , City, .._ ._ .._ C o u n t y , S t a t e  .._...
Notify _. .._.. .._..._._. ._ .._ _...._._... .._.  ..__....
A t  ._...___._.  ..__.__._..... S t r e e t , .  .._.. City, .._. C o u n t y , State .._
R o u t i n g  .._............. .._._.._..... ..__ .._.._.  .._._..........
Delivering Carrier Vehicle or Car Initial No. . .._ ._.._._____  .._.__.. _. .._. .,.

No.
Pack-
age0

e
*Weight Subject to Section 7 of condi

Kind of P&age, Deecriptiecr o( Al(lclee, (Subject to Claso or Check tions. if this shipment is to hi
Special Murka,  end Exceptions Correction) Rate Column delivered to the consignee with

out recourse on the consignor
the consignor shall sign the fol
lowing statement:

The carrier shall not make de
livery of this shipment withou

_........._. ..... pyment  of freight  and all othe
lawful charges.

t
r

(Signature nf con+tar)

If charges are to be prepaic
write or stamp here “To hc
Prepaid.”

I

.._ ,... :... .._ _.....

Received $ ._ ..__.  ._ .._
to apply in prepayment of the

on the de-..___  .._..._.__ charges property
scribed hereon.

Agent or Cashier
Per. ._..  .__.. .__ .._... _. ..._. .._................... .-..

(The +,*naun here l cknowled~
onlv  the Nno”“t  prep41

‘If tb lhpncM moma be- two pm by a carrier  by water.  the law mquirev  that the bill of ladinn  shall  state  whether it is _
rrio’Dorehippl’“w&hl”

N&-Where the rate is @endent  on value, shippers are required to state specifically in writing
? agreed or declared value of the property. Charges advanced:

The & or de&red value of the property is hereby specifically stated by the shipper $ ... .. .. .. .... .. ....
b e no 4 l xc8edlng . . .._..._._..__...___..._.........................,................. Per

Shipper ..____.____.._.....  .__  .._..._., .__.__._.__.__.__.......................................,. Agent.
Per . . . .._.._.__.___._._.__...................................................  .._...__ __.._._..__._  ___.__.  _.. Per ,.. .._._.....  _. ._...._  .._..........  ._.. _.
pamurmt  &l.fem of Shipper:  Street, .._ ,. .._..  .._......_._. City, .._ _.... .._.... S t a t e_.,

5.2-g
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HANDLING OVER, SHORT AND DAMAGED FREIGHT CHECKLIST

HANDLING “SHORT’ FREIGHT

First priority - prevent the situation
Second priority - follow company procedures

Steps To Follow

Count and check before unloading

Discover "short" situation before consignee does

Double check

Call company for instructions if required

Call company to notify 0, S, and D clerk if required

Deliver short freight

Get proper notation on shipping papers

-- exact description of missing pieces
mm future claims based on transaction

Don't try to resolve situation yourself

PROCEDURES  FOR HANDLING l OVER” FREIGHT

When freight is over in one place, it is probably short somewhere else.

Example

10 boxes shipped to Chicago
2 boxes get mixed up and are routed to Cleveland
"Over" freight to Cleveland
"Short" freight to Chicago

Steps to Follow for "Over" Freight

0 Identify specific pieces that are over

0 Call company for instructions

0 Make delivery of freight and note exceptions

0 Do not deliver over freight to wrong place

0 Handle over freight based on instructions

-- return to terminal
-- ship to proper destination

-- use "ASTRAY Bill of Lading"

5.2-10A



~RD~EDDRES FOR H~NDL~NG ~D~GEDm FREIGHT

0 ~reuent it if you can

0 Don't try to assess b~~e

0 protect your company's interest

0 Fo~~o~ procedures for ~nspect~ng d~aged goods

0 Describe damage as specifjca~~y as possible

-- Exact number of pieced d~aged
-- Type of damage

113 packages wet - contents examined and two boxes bakjng soda found
damaged"

0 Note property on shipping papers

0 indicate what happened to d~aged goods

*- Did consjgnee accept?
-- Did driver reload and return it?

0 Be courteous and don't lose your temper

-- Customer might be angry about damaged goods
-.. Be helpful

- direct him to your company's Claims, 0, S and D or Tracing
Department

5.2-IOB





UNIT 5.3 HOURS OF SERVICE REQUIREMENTS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn

o the requirements of the Federal Motor Carrier Safety Regulations on
hours of service and how to comply with them.

0 to maintain a complete, neat, and accurate record and recap of your
daily activities.

o to complete your daily log correctly.

o to interpret hours of service categories correctly.

o to add and subtract correctly on your recap chart so that you can
figure out how many driving hours you have left.

o the serious consequences that can result if you do not comply with
the hours of service regulations

IdHAT WILL HAPPEN IN THIS UNIT

All activity will take place in the classroom. Throughout the unit during
the presentation of information there will discussions to help you learn the
hours of service regulations. There will also be exercises that let you
practice filling out daily logs and monthly recap charts.

Outline of Classroom Lessons

Lesson 1 - Basic Requirements of Hours of Service Regulations

I. Overview and Introduction to Logbooks
A. Purpose of Hours of Service Regulation
B. Basic Requirements of Hours of Service Regulation
C. Distribution of Logbooks
D. Introduction to Logbooks

II. Status of Driver Categories
A. Status Situations

1. Off Duty
2. Sleeper Berth
3. Driving
4. On Duty--Not Driving

B. Student Exercise: Identifying Correct Status

5.3-l
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STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

0 Copy of the Federal Motor Carrier Safety Regulations

0 Driver's Daily Log Completion Exercise (for use in class)

0 A copy of a Driver's Daily Log Form

0 Log Recap Exercises - (for use in class)

0 Exerpt from a U.S. D.O.T. Accident Report - (for use in class
discussion)

5.3-3



UNIT 5.3 - D~~~E~~S  DAFFY LO6 ~~~~~~T~~N ~~E~~~SE

This exercise will be completed in class. Brief instructions are provided
below for reference. The instructor will answer your questions about the
exercise and help you if you have any problems. You may also refer to the
reference material whjch explains how to fill out a Daily Log,

Fill out a Proverbs Daily Log form and total your hours.

o Use your n~e and today's date.

o Your company is Fast Freight Inc., 290 West 44th Street, New York,
N.Y.

o vehicle numbers: Tractor 6244, Trailer 53306* If you change
trailers you can indicate by using the notation "~~0.~~

o Freight document numbers: Manifests ~6~~453-383 and ~~5345~-04~.

I~~U~~jU~ For ~j~~j#g in Log Sheet

I* At one minute past midnights you are home, off-duty. At 8 a.m. you are
given an "alert" call, Your home is in Toledo, Ohio.

2. At 10 a.m,, you report for work at the terminal in Toledo. You pretrjp
your vehicle from 10 to IO:30 a.m.

3. At IO:30 you start driving. You drive for I-112 hours to ~i~~ard~ Ohio.

4. In ~i~~ard~ Ohio, you stop to change trailers. The new trailer number
is 6~4~0. You are fjnished by 1 p.m. and driving again.

5. You drive for 6 hours and 30 minutes to Mi~esburg, Pa., where you stop
at 7:30 p-m, for a meal. It is this company's policy that the driver
remain responsible for the vehicle and load at all times.

6. At 8:30 p.m., you start driving again and drive for I-112 hours, until
you reach your home terminal in Red Deer, Pa.

7. At 10 p.m., you are re~jeved of all responsibility  to work or be ready
for work. You go home and go to bed.

8. The total miles you drove--450 miles.

5*3-4
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Use the 8 ~ay~~~ hour sample form below to ~~~~~ete this part of the
exercise. The i~stru~ti~~s are the same as for the first part of the
exercise. The ~~~~~t~~~s are different since the driver is under the
~~-~~ur rule, not the ~~-~~ur rule.

-



EXCERPT FROM U.S. DEPARTMENT OF TRANSPORTATION
OFFICIAL ACCIDENT REPORT FOR DISCUSSION

MOTOR CARRIER ACCIDENT INVESTIGATION

REPORT NO. 74-2

ACCIDENT - MARCH 28, 1974 - SOUTH BOSTON, VIRGINIA

SYNOPSIS

DATE, TIME:

TYPE OF ACCIDENT:

LOCATION:

VEHICLES INVOLVED:

March 28, 1974, 3:40 p.m.

Rear-end collision

Route 304, near South Boston, Virginia

Tractor-trailer combination operated by
Company of Pittsburgh, Pennsylvania (hereinafter
referred to as the "truck"). School bus operated
by the Halifax County Virginia School Board
(hereinafter referred to as the "school bus").
Two private automobiles (hereinafter referred to
as the "Chevrolet" and the "Ford").

ABSTRACT:

RESULTS:

PROBABLE CAUSE:

Two cars stopped behind school bus discharging
passengers. The truck struck and overrode the
Chevrolet from behind, shoving it under the
school bus which overturned and rolled onto its
roof. The truck then collided with the Ford.

Two fatalities, 37 injuries, and $65,000 property
damage.

Truck driver inattentive, fatigued, traveling at
excessive speed.

5.3-7



RESULTS OF THE ACCIDENT

The truck driver's only statement regardjng the act
down the hi71 and I just didn't see them in time,"
to the jnvestigating officer and to the company off
the accident by telephone.

ident was: "I was coming
This statement was given

'icial to whom he reported

As a result of the accident, two children in the Chevrolet,  one in the back
seat, the other in the right front seat, were killed instantly, The child
occupying the rear seat struck the steering column head first. The driver
was somehow pushed to the left of the steering column and received only
minor injuries* It was not determined whether any of the Chevrolet
passengers were wearing seat belts,

Of the 42 chj~dren in the school bus (ages 6 to 141, 36 were injured but
only 3 required hospitalization. Neither the Ford driver or the truck
driver were jnjured. Both were wearing seat belts.

EVENTS PRECEDING THE ACCIDENT

Comparjson of the driver's logs, to77 receipts, and plant arrival and
departure times for the two days preceding the accident showed conclusively
that the driver was falsifying his daily lags. His last eight days of logs
indjcated a pattern of exactly 8 hours off duty and exactly 10 hours
drjvjng~ which coincjdes with Federal Motor Carrier Safety Regulations
maxjmum hours of service ~imjtations,

Reconstructjon  of the driver's probable actjvjties for 2 days prior to the
accjdent revealed the following:

He reported to the carrier's Greensboro, North Carolina terminal at 12:30
a.m., March 27, and was on duty, not driving until 1 a.m., at which time he
departed for Edison, New Jersey. According to his daily log, the driver
arrived at Edison, 492 miles away, at 11 a.m., and was off duty until 7
p-m- 9 that evening- The terminal supervisory however, reported that the
driver arrived at the plant between 4 p.m., and 5 p.m., where he unhooked
one trailer and hooked up another. A notation on the Edison termjna~
dispatch sheets shows that the driver called from Ashland, Virginian at 10
a-m. that morning to notify them of his ~ocatjon. In effect the driver
claimed a 9-112 hour trip, but actually made the 492-mile run in 15 hpurs.

The driver's route from Greensboro, North Carolina,  to Edison, New Jersey,
takes him past his home in Reidsvi~~e~ North Carolina, 25 miles from the
terminal* He may very well have stopped in Reidsvi~~e, and not entered it
on his log for obvious reasons. A stop of 4 or 5 hours at home could have
jnterrupted his schedule enough so that he could not take the required
off-duty time in Edison in order to meet his next dispatch.

The phone call from Ashland at 10 a.m., and to17 receipts from Perryvj~~e,
Mary~and~ at I:30 p.m., and the Delaware Memorial Bridge at 2:16 p.m.,
reinforce the hypothesjs that he stopped several hours during the early
portion of his trip.
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Dispatch records at carrier's Essington facility, which is 59 miles from
Edison, show that the driver was "In" at 7:22 p.m., March 27, and "Out" at
2:27 a.m., March 28. His daily log shows him "Off Duty" at the Essington
plant from 8:30 p.m., March 27 until 4:30 a.m., March 28. According to
plant records, his actual time at the plant, which would include some "on
duty, not driving" time was 7 hours and 49 minutes.

One final toll receipt from the Baltimore Harbor Tunnel at 7:04 a.m.,
suggests that the driver took 4 hours and 31 minutes to make the 96 mile
return trip from Essington to Baltimore. The indication is that the driver
either stopped along the way or did not leave Essington for another 2-l/2
hours.

Betwen 7:04 a.m., when the driver went through the Baltimore Harbor Tunnel,
and 3:40 p.m., when the accident occurred, the driver covered 268 miles. At
normal driving speeds, this would require no more than 5-l/2 hours, which
suggests that he may have taken a 2-hour break somewhere in this 8-l/2 hours
preceding the accident.

The resultant picture is that while the driver showed two 8-hour breaks in
his daily logs, he actually only took one break of approximately 7 hours and
several smaller breaks dispersed over the two-day period.

The evidence shows
more than 10 hours
falsification.

hours of service violations of Section 395.3 (a), driving
without 8 consecutive hours off duty, and log

SUMMARY AND CONCLUSIONS

This accident took the lives of two people and had the potential for much
greater severity. It was caused by the driver's inattentiveness which very
likely stemmed from general fatigue and road weariness. He was familiar
with the area and most probably had knowledge that school buses stopped on
the main roadway while discharging passengers.

Analysis of the driver's daily logs reveals that he was falsifying logs in
order to show that he was within the hours of service limitations while, in
actuality, he was driving beyond prescribed hours of service limits. His
logs fall into the pattern of exactly 8 hours off duty and exactly 10 hours
driving, which coincides with Federal Motor Carrier Safety Regulation's
maximum hours of service limitations. According to the driver's logs, he
drove 917 miles in a little over 18 hours, for an average speed of 51 miles
per hour.
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This exert ise will be completed in class. The instructor will exp
procedures in detail. General instructions are provjded below.

General Iustruct~u~s

UMT 5.3 - LOG KEEPING EXERCISES

lain the

Part I Solo Driver

In Part I of this dog-keeping exercise, you are to complete daily logs
and a log recap form for a six-day perjod based on a diary of activities

o Use the information in the diary which follows to complete a
daily log for each 24-hour period

o Your carrier is the Benson Trucking Company

o Your home terminal is Chjcago, Illinois

o Your carrier is using the 7 day, 60-hour rule

o You have wrjtten jnstructions authorizjng four breaks, e.g.1
you do not have to attend to the vehicle and cargo

The instructor will provide you with sufficient copies of logs to
complete the exercise.

You may refer to reference materials about the Hours of Service
regulation as you complete this exercise.

tthen you finish Part 1 of this exercise, continue the Part 2 which
follows* Part 2 is a short exercise involving a two-person sleeper
operation.

Starting vocations ~ay~and~ Texas

You pulled in the night before last at 9 p.m. and have been on layover since
then, staying at a 'local motel. The information below is a recap of your
last seven day's activities, Use it to fill out the recap sheet and
determjne how many on-duty hours you have remaining* Keep a running total
of remaining on-duty hours. throughout the exercise.

Daily Total Duty and Driving Hours

April 25 - 10 hours
April 26 - 10 hours
April 27 - 15 hours
April 28 - 4 hours
April 29 - 15 hours
April 30 - 0 hours
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You

l Wa y are off duty today and have to report to the company's terminal in
land tomorrow at 8 a.m.

2. Second Day's Activity (May 2)

Starting location: Wayland, Texas

You get up at 7 a.m. and breakfast at the motel. You report to Operations
at 8 a.m. and are assigned Tractor #2311, Trailer #l1703. It's a sealed
load of miscellaneous dry freight to be hauled to Dallas, Texas.

After a review of the shipping papers and trip instructions and a pretrip,
you are ready to be dispatched. The Manifest Number is 12344A and the
shipper is Acme Goods.

At 9 a.m., you are dispatched and on the road. You drive four hours
straight with just incidental stops to check your tires and stop for lunch
at 1 p.m. at a truck stop in Red River, Texas. Company policy says you are
off duty during this lunch break that ends at 2 p.m.

You are on the road again at 2 p.m. You arrive at the terminal at 6:45 p.m.
By the time you complete your maintenance reports and other paperwork, drop
off the trailer, and secure the tractor, it is almost 7:30 p.m. And you are
finally off duty. Tonight will be spent at a local motel and tomorrow you
will probably pickup another load going north.

A long day's work and 263 miles.

3. Third Day's Activity (May 3)

Starting location: Dallas, Texas

At 6 a.m., you call Operations and are told to report at 8 a.m. to pickup a
load for North Holland, Illinois.

After reporting for duty at 8 a.m., you go through the routine of checking
your shipping papers for the sealed cargo. It’s a miscellanous dry freight
load, Manifest #2345A, the Smith Shipping Company. You have the same
tractor and a different trailer, #1268. After coupling and pre-trip, you
are ready for dispatch. You are dispatched and on your way at 8:45 a.m.

At 2 p.m. you stop for lunch in Houston. At 3 p.m. you start driving again
on US 59, then US 259. You stop driving at 7:45 p.m. in Marshall, Texas,
456 miles and 80 gallons of fuel purchased in Texas today. You spend the
night in a local motel.

4. Fourth Day's Activity (May 4)

Starting Location: Marshall, Texas

You get up at 5 a.m., 30 minutes for breakfast and 15 more for your pretrip.
At 6 a.m., you are driving on US-59 to the Arkansas State line. You
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Keep on 59 until you get t I-30. At II a.m., you stop in Little Rock for
lunch,
I-55,

One hour later, at noon, you are back in the cab and robbing down
When you reach Cape Giradena~ Missourj, five hours later, you stop at

a trL~cker~s  stop for 5 hours off duty. At 10 p.m., you climb in the sleeper
berth for the night. 322 miles total today.

5, Fifth Day's A&t~v~ty (May 5)

Starting Locatjon~ Cape Giradena, Missouri

You are up at 7 a.m., and eat a good breakfast, At 7:30 a.m., you do a
~5-mjnute pretrip and spend 15 more minutes fueling and you are on the road
at 8 a-m, You stay on I-55 until you get to Illinois and stop for lunch at
Spr~ngfie~d~ I~~inois~ at noon. At I p.m., you are back on the road and
push on through to the consignee in North Holland, Illinois. You get there
at 3:30 p-m, and help unload the trailer, until 6 p.m.

Now you have to bobtaj~ back to Chicago but will need to rest first. So you
climb back into your cab and drive for 112 hour to South Holland, Illinois.
You spend 2-112 hours off duty at the truck stop, then climb into your
sleeper berth at 9 p-m, Today you drove 135 miles in ~jssouri and 189 miles
in Illinois.

6, Sixth Day's A~tjv~ty (May 6)

Starting Location: South Holland, Illinois

You are anxious to get home. It's just another 3-hour run. You are up at 7
a-m. to grab a quick breakfast. It takes 15 mjnutes to pre-trip your
tractors from 2~15 to 2:30 a.m. You are on the road. There is no traffic
and you arrive home terminal in Chicago at 5 a.m. 129 miles.

By the time you finish your paperwork~  it's 5:30 a.m. You are off duty and
climb into your car in the employees' parking lot. You're home at 6 a.m. to
a family that is just getting up. The rest of the day is rest and
relaxations
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PART 2 CO-DRIVER

In this part of the exercise, you are to fill out your log as a co-driver in
a two-man operation. We will give you a list of the activities and the
completed log for your co-driver, John Smith. You must fill out your log to
make maximum use of rules related to sleeper berth use and off-duty time.
Your total on-duty time for the 24-hour period should not exceed 12-l/2
hours.

List of Activities for Your Co-driver, John Smith

Time Period Activity

Midnight to 4 a.m.

4 a.m. to 5 a.m.

5 a.m. to 8 a.m.

8 a.m. to 9 a.m.

9 a.m. to 1 p.m.

1 p.m. to 2 p.m.

2 p.m. to 7 p.m.

7 p.m. to 8 p.m.

8 p.m. to 11:30 p.m.

Resting in sleeper berth. You drive (162 miles)

Stop to eat. Authorized break. Do not have to
attend vehicle

Driving the vehicle (126 miles)

Repair stop. John Smith attends the vehicle.

Resting in sleeper berth. You drive (170 miles)

Dinner stop. Authorized break. Vehicle does
not have to be attended.

Driving

Service

John Sm i

Arrive a

is off-duty

the vehicle (216 miles)

stop for refuel. John Smith

th rides as co-driver (136 m

t destination at 11 p.m., 30

iles)

minutes to
check out off duty at 11:30 p.m.

A copy of John Smith's log based on the above activities will be projected
on the screen in the classroom. Fill out your log based on the activities
you should be performing.
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UNIT 5.4 ACCIDENT PROCEDURES

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o protect the scene of an accident to prevent further injury or
damage.

o get the proper help.

o obtain all information needed for accident reports to the State, the
Federal government, your employer, and the insurance company.

o help injured people if you can by providing first aid, but only if
you have had the necessary first aid training.

o put out fires, including cargo, engine, electrical, and tire fires.

0 avoid discussions of legal questions, such as questions about who
was at fault in the event of an accident.

You will learn

o State laws and company requirements about stopping at the scene of
an accident and helping people.

o Federal, State, insurance company, and employer requirements on
reporting accidents.

o first aid procedures for treating the kinds of injuries you are
likely to find at an accident.

o the kinds of fire extinguishers, the types of fires they should be
used on, and how to use them.

o the methods for putting out fires.

o where to stop safely if you have a vehicle fire.

MHAT WILL HAPPEN IN THIS UNIT

Most learning in this unit will take place in the classroom. At the end of
the unit, there will be a lab lesson during which the use of a fire
extinguisher will be demonstrated.
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Lesson 1 - Accidents and Accident reporting

I. Steps to Take At the Scene of an ~ccjde~t
A* Facts to Know Before an Accjdent
l3. Steps to Take at the Scend of an Acc~dnet in which You Are

Involved

II, Protecting the Scene of an Accident, breakdown or Fire
A. craver ~espons~b~~~ty
3. Purpose
c. Types of ~arnjng devices required to Protect the Scene
0. Purpose

III. candying the Accident Scene

IV, reporting the Accident

V. evaluating the Accjdent
A. why evaluate?
3. Accidents ~~ass~fjed  as Preventable Vs. ~onpreventab~e

VI. Accidents ~nvo~vjng hazardous waterways

VII. review and Problem-Solving  ~~s~~ssjon

Lesson 2 - Pr~ncjp~es of First Aid

I m Overvjew
A. Know Your Role and ~~mjtat~ons

k
Basic Prjnc~p~es of First Aid
Procedures to be ~jscussed and ~~ac~j~ed

II. evaluation of injuries
A. general ~~~e~~jons
3, ~~~or~~jes for Treatment

III. ~~a~~~~jo~ and Treatment of speeding
A. determine Type of 3~eed~ng and Amount of Blood Lost
3. ~va~uatjng Severity of speeding
C. &ontro~ of speeding

IV. instructor remonstration  and Student Practice: Treatment of 3~eed~ng

V. ~va~uatjon and Treatment of wreathing  Stoppage
A, Three seasons ~reathjng May Stop
3. Artjf~cja~ respiration

VI. instructor remonstration  and Student Practice: Artjfjcja~ ~espjratjon
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VII. Evaluation and Treatment of Shock
A. Evaluation of Shock
B. Treatment of Shock

VIII. Instructor Demonstration: Treatment of Shock

IX. Summary

Lesson 3 - Fires and Fire Fighting

I. Causes of Fires
A. Scope of Problem
B. Anatomy of a Fire
C. Truck Fire Sources

II. Basic Prevention
A. General Rules

III. Fire Extinguishers
A. Classes of Fires
B. Types of Fire Extinguishers
C. Operation
D. Inspection
E. Recap

IV. Firefighting ?lethods
A. Techniques for Specific Kinds of Fire
B. Preview of Firefighting Demonstraiton

Description  of Lab Lesson

Lesson 4 - Fire Fighting Demonstration

In this lesson you will observe the use of a fire extinguisher in putting out
a Class B (flammable liquid) fire. You will not be participating in the
actual extinguishing of the fire.

STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

o Copy of the Federal Motor Carrier Safety Regulations, Parts 390-397

o Steps to Take at an Accident in Which You Are Involved

o Placement of Reflectors to Protect the Scene of an Accident (3
situations)

o Two Accident Scenes (for classroom discussion)

o Basic First Aid Principles Checklist (and illustrations)
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o Basic Fire Prevention Steps

o Classes of Fires

o Fire Extinguisher Class Checklist

o Fire Extinguisher Operation Checklist

o Fire Extinguisher Inspection Checklist
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1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

STEPS TO TAKE AT THE SCENE OF AN ACCIDENT IN WHICH YOU ARE INVOLVED

stop

Protect the Scene With Warning Devices

Assist the Injured

Call Police and Ambulance

Collect Names of Witness or Jot Car License Numbers

Stay at the Scene

Identify Yourself to Others When Requested

Phone or Radio Your Company

Make Your Own Written Record

Don't Sign or Volunteer Anything Not Required

Insist That Anyone Who Claims Injury Get Medical Help

Don't Try to Settle the Accident at the Scene

Use Tow Truck Properly
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Emergency ~arn;ng Devices
Two Lane or Undivided H~hway

Note: (1) Triangle
(2) DOT-Over-DOT’s
(3) Electric Emergency

All Are Permissible
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•

Emergency Warning Devices
One-Way or Divided Highway



Emergency  ~arnjng Devices
Obstructed hew

of Sight View Is Obstructed
Due to Hill or Curve, Move
the Rear Most Triangle to a
Point Back Down the Road So
That Adequate Warning is Provided
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UNIT 5.4 - Two ACCIDENT SCENES

ions will be discussed during class)l (These situat

Situation A

Driver A was making a right turn with his tractor-trailer. The driver
of a subcompact approaching from the opposite direction apparently
did not leave enough side clearance and when she put on her brakes,
she sideswiped into the rear of the trailer.

Driver A figured that the accident was very minor and also assumed that
the woman driving was clearly at fault. There was no apparent damage
to the trailer and little damage to the subcompact. The woman,
however, was extremely upset because her expensive sunglasses were
broken in the accident. While she wasn't hurt, she did complain that
her neck was bothering her a little. To help calm the woman, Driver
A told her not to worry, his company would probably pay for the
glasses. And since there was only very minor damage and apparently
no real injuries, both drivers exchanged license numbers, names and
insurance information and drove away.

Situation B

Driver B was driving a tanker truck loaded with fuel on a foggy night.
He spotted a fender bender on the highway and he pulled his rig off
to the shoulder in order to give assistance. He left the rear end of
the tanker about a foot from the paved portion of the highway, put on
his four-way flashers and then dashed across to give assistance.
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UNIT 5.4 - BASIC FIRST AID P~~~C~PLES CHE~L~ST

Know Your Role and L~~~tatjo~s

Your Role

Give aid and assistance at scene of an accident

Your limitations

Knowledge and skill in first aid

Company policies and State law

DE~~~~T~O~~ ~~ed~ate and temporary care given victim until professional
help arrives.

Key Steps

0 Keep calm,

0 Do not move persons unless threatened by fire, traffic.

0 Summon assistance~

0 Make the person comfortable.

0 Check all injuries and look for serious signs.

me breeding
-- stoppage of breath
-- shock

0 Give i~ediate attention to most serious injuries.

0 Keep the injured warm.

0 Donut give water to unconscious or partly unconscious person.

0 Keep spectators away*

0 Try to calm the vjctim.
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Evaluate Injuries and Set Priority for Treatment

Three types of severe injuries that require prompt treatment:

0 Severe bleeding

-- person bleeding profusely may be dead in minutes

0 Blocked airway or stoppage of breath

mm most people can be saved by artificial respiration
-- if breathing stopped for 5 minutes only 25 percent chance of

saving the victim

0 Shock

-- vital body functions are depressed
-- shock can cause death even if injury is not life threatening

CONTROL OF BLEEDING

Direct Pressure

1.

0 2.

3.

4.

5.

6.

7.

8.

9.

Apply a dressing or pad directly over wound.

Use the cleanest material available (preferably a pad of sterile gauze).
A dirty cloth is better than uncontrolled bleeding.

Apply direct, even pressure, using your bare hand if necessary when
bleeding is serious and when a dressing is not immediately available.

Leave dressing in place.

Continue pressure by applying a bandage.

Secure bandage in place, checking to be sure it is not too tight, thus
cutting off circulation.

Elevate the limb above heart level except when there is a possible
broken bone.

Treat for shock.

If blood soaks through the dressing, do not remove it but apply more
dressings.

Pressure Points

If direct pressure does not control the bleeding, put pressure on the artery
(pressure point) closest to the wound in need.

Temporal artery-- located in the hollow just in front of the ear
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Facial artery-- located in the small crevice about one inch from the
angle of the jaw

Carotid artery-- located deep and back on each side of the Adams apple

~ubc~av~an artery--located deep and down in the hollow near the
collarbone

tracheas artery-- located on the jnner side of the upper arm about three
inches below the arm pit.

remoras artery--located midway in the groin between

Towni met‘

Vzi-ni ng: Dangerous to use

Causes tissue injury and stoppage of entire supp
resu~tjng in gangrene and loss of 'limb

ly of blood below it,

Only use for severe, ~jfe-threatening hemorrhage

the crotch and hip

Try to control first via direct pressure or arterial pressure

~~~~~~~ the Bandage

1. Leave dressjng on after breeding is controlled seven if saturated~

2. Apply addjtiona~ layers of cloth to form good sized covering

3. Bandage the wound snugly and firmly

4. Check to see if bandage is too tight to avoid additional injury
Loosen the bandage if necessary
~~e~~~ng around the wound indicates that the bandage is jnterferi ng
with circulation

T~~~tj~~ for Shock

Loss of blood can cause shock

If s~~toms persist treat for shock
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l Apply Direct Pressure to ControlBleed’ng

1. Apply Dressing Pad or Bare Hand
Over Wou

2. Continue Pressure Until Bleeding Stops or
Slows Enough to Apply Bandage

3. Apply Bandage
Check to See if It’s Too Tight and Cuts
Off Circulation
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Arterial Pressure Pojnts on the
Human 50~~

1. Temporal  Artery
~~ F=rr_iat Artery

parotid Artery
P-+. 4r\ . Subclavian Artery

5. Brachial Artery

6. Femoral Artery



ARTIFICIAL RESPIRATION

Uouth-to-Mouth  Method or Mouth-to-Nose  Method

Simplest and most effective way to give artificial respiration

1. Place the victim on his back.

2. Open his mouth and clear out foreign matter, remove any food, dirt, or
false teeth.

3. Tilt head back so chin points upward.

4. Tilt lower jaw beneath and behind so it juts out.
This helps move base of tongue so it does not block air passage to

the lungs.
If this air passage is blocked, no amount of effort will get air.

5. . Blow air into the person's lungs through his mouth or nose.
Open mouth wide and place it tightly over person's mouth.
Pinch his nostrils shut or close his mouth and place your mouth

over his nose (air can be blown into a person' mouth even through
clenched teeth).

Blow into his mouth or nose.
Continue to hold the lower jaw so it juts out to keep air passage

open.

6. Remove your mouth from victim's mouth.

7. Turn head to side and listen for return of air outflow from lungs, if
you hear air outflow, exchange of air has occurred.

8. Continue breathing for the victim.
Rlow vigorously into mouth or nose about 12 times a minute.

9. Remove mouth after each breath and listen for air exchange.
If there is no air exchange turn person on side and strike him
several times between shoulder blades with considerable force to
dislodge any obstructions in air passage.

Check position of head and jaw.
Double check to make sure no foreign matter is in his mouth.

Return of normal breathing should occur in 15 minutes.
If normal breathing does not return continue process until medical aid

arrives.
Electric shock and drug or carbon monoxide poisoning may require longer

periods of artificial respiration.

The first sign of restored breathing may be a sigh or gasp.
Breathing may be irregular at first.
Continue artificial respiration until breathing becomes regular.
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Watch for relapse
When normal breathing occurs, person usually recovers rapidly.
Be prepared for breathing stoppage again and repeat process.

Back Pressure Arm Lift Method of Artificial Respiration

Second most desirable method

Use when injuries to head or face prevent mouth to mouth

1. Place victim face down with his hands crossed in front of his face.

2. Face victim.

3. Place your hands on his lower back.

4. Use rocking motion with smooth even pressure.

5. Press.

6. Release.

7. Pull elbows of victim forward.

8. Release.

9. Repeat rocking motion.
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Mouth to Mouth Artificial Respiration

I \I1

1. Clear Mouth and Throat
---

2. Tip Head Back

4. Pinch Nostrils

Don’t Blow

5. Use Mouth to Nose W
Necessary
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Position  for Back Pressure
Rocking Motion

Smooth

s 5. Ertd Cycle
Above Elbows

Use Only W en Mouth to Mouth Method Is
I\fQt Possible



TREATUENT  OF SHOCK

1. Have the injured person lie down.

2. Elevate his feet and legs 12 inches or more.
This helps the flow of blood to his heart and head.
If the person has received a head or chest injury, or if he has
difficulty breathing, elevate his head and chest rather than his
feet.

3. Keep the person warm, but not hot.
Place a coat, jacket, newspapers, or any available covering under

him.
Depending on the weather, cover him, i.e. on warm days or in a hot

room, no covering is necessary.
Avoid getting him so hot that he perspires, this draws blood to
the skin and away from the interior of his body where it is
needed.

4. If water is available, give him some every 15 minutes in small amounts
if his condition permits.

If he is unconscious, do not attempt to give anything to drink.
If he vomits or is nauseated, postpone giving liquid until the
nausea disappears.

5. . Keep the person quiet.
See that bleeding is controlled and injured parts are kept still.
Assure him that he will get the best care you can give.
Reassurance is a potent medicine.
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Signs of Shock

Breathing-Shallow

m
Puprls -Dilated

Pulse

1Skin

Jf,, ,I,’I
-t\ \‘B -7 \

Nausea

Irregular

-Weak or Absent

-Pale
Cold
Moist

5 ‘4-20



CAUSE PREVENTION

Tires

UNIT 5.4 - BASIC FIRE PREVENTION STEPS

0 Drive defensively and avoid accidents.

0 Don't be careless with cigarettes.

0 Check for fire hazards during pre-trip.

0 Monitor for fire hazards enroute.

o Check for low pressure and "kissing"
duals.

Brakes

o Check at each stop.
--

o Inspect for fire hazards.

0 Use properly.
-

Electrical System o Inspect for damage or "shorts".

- -

Exhaust System

0 Use proper fuses.

0 Inspect for loose parts.

o Don't park over vegetation.

Fuel System o Inspect for leaks.

o Fuel safely and legally.

Fusees and Flares o Follow rules for use and storage.

Cargo Heaters 0 Follow carrier rules.
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c

Classes of Fires •
Ordinary A. Wood, Paper, Ordinary

Combustibles
Extinguish by Cooling and
Quenching

Combustibles Use: Water or Dry Chemicals

Flammable B. Gasoline, Oil, Grease, Other
Greasifying liquids
Extinguish by Smothering, Cooling,

liquids
Heat-Shielding
Use: Carbon Dioxide or Dry

•Chemicals
Electrical

C. Electrical Equipment Fires
Use Nonconducting Agents: Carbon

Equipment Dioxide or Dry Chemicals
DO NOT USE WATER

Combustible D. Fire in Combustible Metals
Use: Specialized Extinguishing

Powders

Metals
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UNIT 5.4 - FIRE EXTINGUISHER CLASS CHECKLIST

FIRE EXTINGUISHER
TYPE FOR

Regular Dry Chemical

Multi-Purpose Dry Chemical

Purple-K Dry Chemical

KCL Dry Chemical

Dry Power Special Compound

Carbon Dioxide (Gas)

Halogenated Agent (Gas)

Water

Water with Anti-Freeze

Water, Loaded Stream Type

Foam

CLASS OF
FIRE

8, c

A, B, C, or B, C

B, C

B, C

D

B, C

6, c

A

A

A, B

B, some use on A
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UNIT 5.4 - FIRE EXTINGUISHER INSPECTION CHECKLIST

[I Check for proper weight

II 1 Gauge/Indicator showing its in the operable range

Cl Safety seals intact

II 1 Properly mounted in bracket

c 1 No damage, rust, dirt

[I No nozzle obstruction

Then be sure you

0 know how to use it.

0 check it as part of your pre-trip inspection.

0 remember it is required by FMCSR.

0 have the right type for cargo being hauled.
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UNIT 5.5 PERSONAL HEALTH AND SAFETY

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o avoid the use of alcohol and drugs that can affect your ability to
drive safely.

o use proper diet, exercise, and rest so that you will be alert while
driving.

o avoid fatigue by getting proper rest while off duty and by using
rest stops while you are enroute.

o obtain regular vision, hearing, and health checkups.

o use personal protection gear (goggles, hardhat, etc.) when
necessary.

o use safe lifting techniques.

o wear proper clothing for cold, hot, and other kinds of bad weather
conditions.

0 avoid unsafe situations that could result in robberies, hijackings,
and other loss of cargo.

You will learn

o how alcohol, drugs, poor diet, fatigue, poor vision, hearing
problems, and health problems can cause problems when you drive.

o how various kinds of personal protection gear help to prevent you
from being hurt.

o Federal and State regulations on the physical requirements of
drivers.

o the importance of staying with a disabled vehicle if you get
stranded in bad weather.

o the kind of background and character you need to have in order to be
a safe and successful truck driver.

WHAT WILL HAPPEN IN MIS UNIT

All three lessons in this unit will take place in the classroom.
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Lesson 1 - personal wealth and driving

I. Basic Fhysical requirements
A. rental and physical condition
B. maintaining a Good Diet
c, Exercise

II. fatigue and driving
A. Causes of Fatigue
B* Effects of Fatigue
c. pealing with Fatigue

Ill. alcohol and driving
A, myths and Facts
E. How alcohol larks
c. How alcohol effects driving
D* Risks of drinking and driving
E, sobering Up
F. Federal Law and Truck drivers drinking

IV. drugs and driving
A. Effects of major categories of drugs
B* yules for using Drugs

V. Class discussion

Lesson 2 - Safety equipment and Practices

I. pressing Safely for the Job and using Proper equipment

II, vehicle and Cargo hanger Zones: falling and other hazards

III, avoiding injuries when rifting

IV, roadside emergencies

V, avoiding prime
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Lesson 3 - The Truck Driver's Environment

I. Driver Error: The Major Cause of Traffic Accidents
A. Direct Causes of Traffic Accidents
B. Underlying Causes of Driver Error

II. On- and Off-Duty Job Stresses
A. Stress Leads to Driver Error
B. Job Demands
C. Job Conditions That Lead to Physical/Mental Fatigue
D. Off-Duty Living Habits and Problems Affect Job Performance
E. Responsibility of Professional Driver to Stay in Shape

III. Class Discussion

STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

o Essentials of a Good Diet

o On-the-Job Exercise Routine

o Dealing with Fatique

o Drinking/Driving Laws and Penalties

o Common Drugs of Abuse

o Special Protective Equipment for Drivers

0 Six Steps to Safe Lifting

0 Two Scenarios (For use in classroom discussion)
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ESSENTIALS OF A ~~ DIET

0 Wide variety of foods

..- Four basic food groups

-- Milk group

-- Meat group

-- ~egetable~fruit group

-- 3read~cereal group

-- Lack of variety = lack of necessary vjtamins

0 Avoid too many calories

-- Calories = energy

-- Take in only what you need

-- Too many calories = overwejght, fatjgue and lack
of energy

0 Avoid extremes of hunger and overeating

-- Hunger - lack of energy

-- Overeatjng = stuffy, lethargjc  feeling

0 Ex~ple of well balanced meal

Breakfast

Fruit juices
Multivitamin
Bowl of grain cereal topped with fruit
whole wheat toast
nonfat milk

Snacks

Avojd quick sugar snacks ~candy bars) and junk food
Try dried fruit or oatmeal cookies

-
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UNIT 5.5 - ON-THE-JOB EXERCISE ROUTINE

1. Bend over in front of the cab, stretch your arms, breath deeply.

2. Run two laps around the vehicle.

3. Stand in front of the vehicle with your arms behind your head, twist
your body from side to side for about 30 seconds.

4. Spread your legs and pull up on the cab twice as though you were trying
to lift it (not too hard, avoid a hernia).

5. Keep legs spread and do ten pushups off the cab bumper.

6. Get under the bumper and do ten pullups.
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Get proper rest

Job and home tension
improper diet
Lack of exercise
Use of drugs and a~~~~~~
burro

Makes it horse

Eating
Coffee
Pills and a~~o~~~

Helps a little

opining the window
turning the radio up
brewing gum
banking to ~art~~~

Helps a lot

A coo1, air-~Qnditi~n~d cab
stopping for exercise
faking a nap or long rest
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UNIT 5.5 - DRINKIN6/DRIVING LAWS AND PENALTIES

FMSCR 392.5

Prohibits!

0 Operating under the influence of alcohol

0 Being under the influence of alcohol or taking
a drink within 4 hours prior to duty

0 Drinking on duty

Other Risks and Penalties

Increased accident and injury risk

Damage
Injury
Loss of life
Injuring and killing others

Increased financial risks

Fires and penalties
Higher insurance
Loss of license
Jail sentence
Loss of job
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2-4

Euphoria, relaxed in- Anxiety, paranoia, Insomnia,  hyper-
hlblt~ons, increase in loss of co~~entr~ actlvlty, and
heart and pulse rate. lion, slaver move- decreased appetite
range of the eyes, men%. time Occasionally
increased appetite,  disto~io~. repcrted
disoriented behanor.

I I I ” I d,~&,i~“t~ti&“,
Secob~rbllal, An~sl~etic, anti- drunken  behavior

Barbrturates Amoba~b~t~l, c&~v”ls~nt, seda- High. Htgh.

B&sol, Tulnal twe, hypnotic moderate moderate
I-16

DEC”ESSWTS

Methaquaone
Quaalude, Sopci,
Palest Sedatwe,  hypnotic High High

4-s

Tranqurlizers
Vakum, Llbrlum,
Equanll, M~ltown

Shallow respi?ati&~,
cold and clammy
skin, dilated pupils,
weak and rapld
pulse, coma,
possible  death

G&came
Amphetamines

Ntcotme

Caffeine

Coke, flake,  snow Local anesthetic ‘Y-2 Increased ateftness,  Agitation, #ncn?ase Apathy,  long periods
Possible Hugh exci~~tlon, e~phorla,  in body te~~e~~tu~e,  of sleep, ~rrl~ablll~y

8lphetami~e, H~~r~ct~v~~y, increase I” pulse hallucln~tlons,  con- depressnon
Dexedrme nercolepsy rate and blood vulsions,  possible

Tobacco, cngars,
cigarettes None Hugh Hugh 2-4 loss Of appetite

Agitation, #ncrease in
Coffee,  tea, cola
dnnks,  NoDoz N&m? LOW LOW

pulse rate and blood
presswe,  loss Of
appelrte, lnsom~ia

Whrppels,
laughtng~~~ AnesthetIc

1 Locker room rush INone

~xcltement, Loss of memos,
euphona, giddmess, &&~f”s~on, unsteady
loss of inhibltlo~s, gart,  erratrc heart
agressweness delu- beat and pulse,

UP to % hi s~ons, depressnon, possible death
drowsiness,

Insomnia, decreased
appetite, depresslon,
~r~~~ablll~y,  headache

Horse, smack
High

Me:hadone Dolophlne,
Methadnse

Heroin subsiltute,
parn  reflef
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cramps, nausea

Euphona, drown.
ness, respiratory
depresaon,  con-
strrcted puprls,
nausea

Slow and shallow watery  eyes, runny
bre~thi~g, clammy nose, y~~,“g‘ loss
skm convuls~o~s, of a@Mte.  rrrrtabllrt)
coma, $osslble trem0rs, pamc,
death chills  and sweatnnq,



UNIT 5.5 - SPECIAL PROTECTIVE EQUIPMENT FOR DRIVERS

Equipment Situation/Hazard

Respirators Handling chemical loads
Hazard: Overcome by fumes, lung damage

Splash plates Offloading liquid chemical or fuels
Hazard: Burns caused by splashing liquids

Goggles Loads with dangers to eyes
Hazard: Serious eye injuries could mean

loss of livelihood

Dust masks Handling dusty commodities
Hazard: Respiratory problems

Know what special equipment to use when handling materials
especially hazardous materials!

Know the hazards!

Use the equipment provided by supervisors or shipper/consignee!
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Unit 5.5 - Six Steps to Safe •
Lifting Checklist

1. Feet Parted-One Alongside,
One Behind Object

2, Keep Back Straight, Nearly
Vertical

3, Chin Tucked in
4. Grip the Object With the

Whole Hand
5. Elbows, Arms Tucked in
6. Body Weight Directly Over •

Feet

Avoid Twisting:
c, Twisting Is Common Cause of

Back Injuries

c Turn Forward Foot in the
Direction of Movement
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UNT 5.5 - TM0 SCENARIOS FOR CLASS DISCUSSION

Instructions

Scenarios A and B are descriptions of brief periods in the lives of two
young truck drivers. Read each of the scenarios. Then read the discussion
questions and be ready to discuss the answers--first for Scenario A and then
for Scenario B.

Discussion Questions

1. Are there any off-duty and job stresses that will affect the driver? If
so, what are they?

2. How will the off-duty and job stresses affect the physical, mental, and
emotional state of the driver? Give examples of what could happen.

3. Did the driver commit any legal violations? Is there a chance that he
might commit a violation? What could happen?

4. Is the driver likely to make a driving error? What could happen?
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Joe Smith is a rookie driver for the ABC Truckjng company, He has just
landed his first real drjv~ng job in the business, after an
apprent~ceshjp of helping out on the docks and relief dr~vjng. Joe is
a veteran of several hong-djstance runs, but it is still pretty new to
him. He is also newsy marrjed~ and the bills are just startjng to pile
up. The hone~oon is over, and reality has set in,

It's Sunday night and he and his wife, Mary, have just returned from a
physjca~~y exhaustjng c~pjng trip. The ride home was not pleasant.
Mary kept naggjng him about their money prob~er~s, They both wanted to
move to a new house. But Joe didn't think they were ready for that
nohl'. The bjcker~ng lasted till at least mjdnjght. Then Joe got the
cold shoulder treatment. He knew Mary was probably right because he
was spendjng a lot of money on c~pjng and huntjng, money they could
use to get a better place to live, He slept fjtfu~~y~

The djspatcher~s call came at 5 a.m. Be at the te~jna~ at 7~30 a.m.
to haul a load of LTL to Boston. It was an overnight trip, a one-man
operatjon* He was short of cash, so he rifled through Mary's purse and
got what he needed. In the parkjng lot of the termjna~, Joe hastj~y
updates his Driver's tog.

He fixed hjmse~f up as best as he could and reported to the djspatcher
and got his papers.
~767*

He noted that he was assjgned to pull trailer
His tractor was ~~76.

He hurrjed out to the yard. After hastily hookjng up, he gave a couple
of tires a quick kick, then jumped in his rig and took off.

Once on the road, his mind returned to his problems. He even jgnored
the fact that the trailer seemed to be pu~~jng a bit hard. instead, he
became very aware of the fact that he was hungry, It dawned on him
that he had not eaten anythjng since comjng home the night before,
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SCENARIO B

Jim Riley is a new driver at Brown Trucking Company. He has already
completed a couple of long sleeper runs and likes his job.

Jim knew he was scheduled for a long haul to Buffalo tomorrow, not a
pleasant prospect in January. It meant a layover, and he might have to
deadhead to Cleveland to get a return load.

Jim also liked to party. He promised himself that he wouldn't stay out
too late. But the party didn't end till well past midnight. He drank
a lot of beer. Didn't get too drunk, but sure felt the effects.

Getting up at 7 a.m. was tough. But he made it to the terminal on
time. The dispatcher was busy and didn't notice that Jim appeared a
little fuzzy. After the routine in the yard, Jim got on the road by
8:30 a.m. He knew he had done a better job of pre-trip in the past and
made a mental note to give the vehicle a better going over at the first
rest stop. Except for Route 35 at the beginning of the trip, the rest
of the route was not familiar to him. He hadn't had time to really go
over the instruction and would look at them later. He remembers the
dispatcher mentioned something about a detour and bad weather (possibly
snow or sleet) ahead. So he turned on the radio full blast to get the
weather and listen to music. It would help keep him awake too.

What was needed now was coffee. Chet's Diner was a great place to stop
and was just outside of town before Route 35. It would put him a
little behind schedule, but the cops were never around on that first
stretch of Route 35. Traffic always moved a little faster, so he would
make up some of the lost time.

Jim felt a little better now. Traffic was picking up and he pushed
along right behind a small import. "C'mon. Get over in the right
lane," he thought, "I don't want to spend all day getting to the
diner."

He turned off the radio and flipped on the CB. He paid a lot of
attention to that CB trying to get up chatter with some other drivers
and maybe some company at the diner. The clouds darkened as he passed
the time with another CB'er. Jim thought, "Only 15 more minutes to
Chet's Diner."

(End of Reprint from Student Manual)
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UNIT 5.6 TRIP PLANNING

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o plan a route that is the best after you consider travel time, fuel
costs, possible hazards, and Federal, State, and local restrictions
on where a truck may be driven.

o obtain any special permits you might need because of the type of
vehicle you are driving, the kind of cargo you are hauling, or the
road you will be driving on.

o choose a safe place for stops and layovers, particularly if you are
transporting hazardous materials.

You will learn

o the kinds of vehicles, cargo, and routes that call for special
permits.

o common map symbols.

o procedures for route planning.

o laws and restrictions on vehicle size and weight.

You will learn how to

0 interpret maps correctly.

o estimate travel time and plan rest stops and layovers.

o estimate fuel consumption and plan fuel stops.

o estimate expense money you will need and obtain money or credit
cards for use on your trip.

WHAT WILL HAPPEN IN THIS UNIT

All learning in this unit will take place in the classroom.
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Out1 ine of C1 assro~ Lessons

Lesson 1 - Trip Ana~ysjs and procedures

I. Trip spanning principles
A. What is Trip F~anning?
B. Class Djscussjon: Trip spanning Factors and Why They are important
C. Trip ~~annjng ~rjncjp~es

1‘ Type of Trip
2‘ Factors Related to the Driver
3‘ Factors Related to the vehicle
4. Factors Related to the Cargo
5‘ Factors Related to Environmental Conditions

II. Federal, State and Local Regu~atjons
A. Federal Regulations
B. State Regulations

1. ~ermjssjon to Operate
2‘ Reciprocity Agreements

C. Size and Weight ~imitatjons

III. Hazardous Materja~s
A* Federal Regulations
B. State and Local Restrictjons

IV. Record Keeping and Trip Reports
A‘ Key reports driver must maintain
B. Freight Documentation and Related Reports
C‘ Trip Records and Related Expense Reports
0‘ Tachograph programs and Other Monitoring Records

\I. Estjmatjng Time, Fuel, and Money
A‘ Estimatjng Time of Trip

c":
Estimating Fuel Usage
Estjmating Money needed

VI. Map Readjng
A‘ Key Characterjstjcs of Maps
8‘ Sources of Maps
C. Types of Maps
0‘ Using a Map

VII. Summary

VIII. Assignment of Trip spanning Exercise

Lesson 2 - Trip ~~annjng Exercise

I‘ ~reparatjon for Classroom Activity

II. Student presentations

III. instructor Critique

-
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STUDENT AIDS

To help you learn the material in this unit, the following items have been
included in your student material.

o Five Basic Steps in Planning a Trip

o Steps in Making Your Own Map

o Instruction for Trip Planning Exercise--for use in class

o Trip Planning Exercise Report Form--for use in completing the Trip
Planning Exercise
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FIVE BASIC STEPS IN PLANNING A TRIP

Not all drivers are responsible for planning their trips. Some do no
planning, some do part of the planning, and some do all of the planning.
Drivers should know the basic steps in trip planning even if they will not
be responsible for planning their trips. Sooner or later the information
will be useful.

1. Hake Sure All Paperwork is Up to Date

Paperwork includes driver logs, vehicle inspection reports, driver license,
vehicle permits and licenses, and freight documents. Everything must be
current, valid, and in compliance with the regulations and requirements of
areas you will be traveling in (States, counties, cities, etc.).

2. Select the Route

This may be a dispatcher responsibility or a driver responsibility. There
are many factors that must be considered. The size and weight of the
vehicle might mean that certain roads cannot be used. If you will be
carrying hazardous cargo, this will also determine which roads you can use.
Unstable cargo (liquids, cattle, etc.) will mean that you want to avoid
narrow, sharply curving roads if possible. You also need to consider time
of travel, the kind of traffic you will be driving in, and what the weather
will be. Heavy rush-hour traffic on certain roads will slow you down. Rain
and snow on hilly or curving roads will be dangerous.

3. Estimate Traveltime  and Plan for Rest Stops

Even if the company does it for you, this is a very important step. Your
own safety depends on good planning. Examine your route and figure out
where you will need to stop. This will help you to avoid dangerous
fatigue, especially if you are driving at night. The basic formula for
travel time is total distance of your trip divided by average mph. This
will tell you about how many hours you will be driving. You will also have
to consider things that will increase your travel time, such as heavy
traffic, bad weather, number of stops, and so forth.

4. Estimate Fuel Usage and Plan for Fuel Stops

The company may do this for you or it may be your responsibility. It's an
important step because if you run out of fuel, you might be stuck for some
time. You may be able to plan rest and fuel stops together sometimes. You
need to know how much fuel your rig carries and what the mpg is. After
considering the type of traffic and road conditions and anything else that
could increase the amount of fuel you'll need, check your map for fuel
stops.
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This is your res~o~sj~j~jty* The company will have po 7
dopey in ad~a~&e~ ~ro~jdj~g credit cards, and approved
bills and getting rej~~~rsed for money you spend. You
often you will have to stop, the joint of fuel you wi

icies on jssui~g
methods for laying
need to consider how

tolls, the nailer of meals you will have to pay for, teether you will be
staying in a motel, etc. You also need to make sure you have ~o#ey for
personas ex~endjt~res ~t~jngs that the &~~~any will not pay for). Final
you need to make sure that you have all the ~~ot~jng you will need, requ
tools, etc,

lY5
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STEPS IN MAKING YOUR OWN MAP

This will be discussed and practiced in class. Here are the five basic
steps in making your own map.

1. Have Your Haterials Ready

You will need notebook paper, sharp pencils, and road map(s) showing your
starting and destination points.

2. Locate Your Starting and Destination Points

Use the map index if necessary.

3. Study the nap(s) and Select Your Route

Use main highways and streets whenever possible. Secondary roads usually
have lower speed limits, and are narrower and more dangerous. After
considering all factors, select your route.

4. Hark Your Starting and Destination Points on the Notebook Paper

Put your starting point at one end and your destination point at the other.

5. Draw an Approximate  Hap of Your Route

You will show only what you need to know. Checking a confusing road map
while you are traveling is difficult and dangerous. Your map will make it
easier for you to follow your route and make sure you are on the right
road. You don't have to stop often to check your map, and when you do stop,
you can check quickly without having to refer to several maps or search for
your location. Write down the names of all the streets and highways you
will be using. Mark the direction of travel for each road and indicate all
the turns you will have to make. Mark approximate mileage, especially
toward the end of the trip (e.g., Route 66, 5 miles). Print all names in
large, easy-to-read letters. Make sure numbers are large enough to see at a
glance.
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INSTRUCTIONS FOR TRIP PLANNING EXERCISE

In this exercise you will be ass igned to a small group. Each group will
plan a trip based on information and material supplied by the instructor.
Each group will meet at least twice, once initially to divide the labor and
a second time to make final route selection and summarize results.

Exercise Directions for Each Group

1. Select a spokesman to act as chairman and to present results of exercise
to the rest of the class.

2. Instructor will provide each group with the trip data required, starting
place, destination, dispatch time, vehicle data, etc.

3. Record the trip data on the attached Trip Planning Exercise Report Form.

4. Instructor will provide copies of pertinent State regulations or similar
information to aid in identifying required permits, tax stickers, etc.

5. Each group will identify all required permits, tax stickers, and other
documentation which must be completed before the trip. Findings will be
listed on the Trip Planning Exercise Report form, including cost of
permits, where they can be obtained and when they must be obtained,
e.g., 30 days before the trip.

6. Each group will investigate and list Federal, State and local
regulations which will effect route selection or otherwise effect trip
planning. Pertinent regulations and their effect on trip planning will
be listed on the Trip Planning Exercise Report Form, e.g., vehicle or
cargo weight restrictions, etc.

7. Groups will meet and select the route to be taken on the trip. Each
group will use the map provided and make their selection based on the
trip planning factors discussed in class. The route selected must meet
all legal requirements and be the safest and most economical route among
the alternatives.

8. Once the route is selected, each group will plot the route on notebook
paper using the five step procedure listed earlier in this Student
Manual.

9. Each group will estimate required fuel and cost of trip, supplies and
other personal needs, and the time of the trip, including the estimate,
time of arrival at the destination, and list that information on the
Trip Planning Exercise Report Form.

5.6-6A



10. Each group spokesman will prepare an outline of the group's findings
and make a brief (5-10 minute) class presentation. The outline will be
based on the findings recorded on the Trip Planning Exercise Report
Form and will include:

a. List of permits, tax stickers and other documentation required,
costs, when and where they are obtained.

b. Federal, State, local regulations which effect route selection and
how they effect route selection.

c. Route selected and at least three key reasons why this route was
selected over other alternatives.

d. Estimate of time, fuel, cost and supplies.

11. The group spokesman will be prepared to draw the groups plotted trip on
the blackboard or flip chart or will make a transparency of the map.
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TRIP PLANNING EXERCISE REPORT FORM

I. TRIP DATA (SUPPLIED BY INSTRUCTOR)

Points of Trip

Starting

Dispatch

Location

Date and Time

Destination

Vehicle and Cargo Information

Vehicle and Cargo Information

Fuel Tank Capacity

Performance Information, e.g., Average mpg

Cargo Description and Weight

Gross Vehicle and Cargo Weight

II. TRIP REPORT FORM

1. List permits, tax stickers and other documentation required.

Oocunentation Required-----Where  it's Obtained-----When  it Must be Obtained

2. List Federal, State and local regulations and how they will effect rout
selection or trip planning, include how trip will be effected.
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Reps-t Form Page 2

3. Briefly describe alternative routes. Select the route that meets all
trip planning requirements and list at least three key reasons for that
se~ectjon- Also, plot the route on notebook paper using the five step
method described in this unit.

4, Estimate the fuel, cost, time and supplies requjred for the trip,

Fuel

Number of gallons
.

cost

Fuel $

Food $

Rest Stops $

Emergency money $

layovers $

Other $

Hours to complete trip

Estjmated time of arrival

Supplies (e.g., special clothing, tools, emergency equjpment~
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UNIT 5.7 PUBLIC AND EMPLOYER RELATIONS

WHAT YOU WILL LEARN IN THIS UNIT

You will learn to

o show courtesy to other drivers by helping them when they need
assistance, by not using your horn unless it's necessary, by not
blocking driveways and entrances, and by pulling over to let faster
vehicles pass you.

o show courtesty to customers by not arguing with them and by
referring any problems to the company.

o dress neatly and propertly when you are on duty.

o prepare job applications propoerly and be ready for job interviews.

o help motorists when permitted by company policy.

You will learn

o how unsafe and rude behavior by drivers gives the public a bad image
of drivers, their employers, and the whole trucking industry.

o the proper way for handling complaints of the public and customers.

o how lack of driving courtesy can cause accidents.

o that employer's rules are more important than any taught by the
school.

WHAT HILL HAPPEN IN THIS UNIT

This unit consists of two classroom lessons. As part of the second lesson,
your school may elect to invite a guest lecturer from a local trucking
company to discuss job opportunities and answer questions.

Outline of Classroom Lessons

Lesson  1 - The Driver's Role in Public Relations

I. The Image of the Trucking Industry

II. Contact With the Public
A. Maintaining a Good Image in Driving

1. Following the Law
2. Maintaining a Good Appearance
3. Sharing the Road
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B. ~a~ntajn~ng  a Good image in Public contact
1. On Duty
2. Off Duty
3. Renderjng Assjstance
4. Standjng up for the industry

III. ~usto~~er Relations
t A Driver is His ~ompany's Visible contact with the &ustomer

c":
Assisting  in Gajning Busyness
~o~~o~jng company Rules

D. D~s~~ay~ng  a Fosjtjye Attitude

IV. Class Djscuss~on:  rubric Re~atjons

Lesson 2 - Employer Re~atjons

I. Basic Job Requjrements
A. Federal rotor ~arrjer Safety Regu~atjons Requjrements

F:
General Job qualifications
Basic company Policies

D. O~~ortun~tjes  for Advancement

11. App~yjng for a Job
A. The Job A~~~icatjo~  Process
B. Reference Checks
c. The Job ~nter~je~
D. Tests

III. practical  Exercises: Two Exericses in A~~~yjng for a Job
A. ~i~~jng out a Job A~~~jcatjon
B. ~ractjce Job ~nter~je~ing

VI. Guest Lecturer ~O~tjona~~

STUDENT AIDS

To help you learn the material in this unit, the fo~~owjng items have been
jnc~uded in your student materja~.

0 four checklists on ~ub~j~ Re~atjons

0 Gujde~~nes for Taking Part in a Job interview

0 Sample of an A~~~icatjon  for ~m~~oy~nt form

0 ~nstructjons for ~ractjca~ Exercise: Job ~nter~je~~ng (To be used
in Class)

a
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IDENTIFYING GDOD AND BAD TRUCK DRIVER IMAGES

The driver and his/her vehicle are the image of the trucking industry to the
public.

Avoid a Bad Image!

Bad Image

o Road hog

o Speeder

o Tailgater

o Rough or uncouth language/behavior

Results

o Public complaints

o Letters to lawmakers

o Laws restrict road use

o Lower speeds

o Higher use taxes

o Tougher to make a living

Maintain a Good Image

Good Image

0 "Knight Of the Road"

o Safe, courteous, professional driver

Results

o Benefits trucking industry, your company, your family and
YOU! !
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Fsllot? the Law

DO-

Obey a71 ~ede~a~~state  laws
Create j~age of law abjdjng ~~ofessjona~

Don't

disobey laws

Stay in Shape

Clean, neat j~age and in good physjca~~  mental shape

Your Vehfcle

Clean, well ~ajnta~ned  and safe

Share the Road

Watch for bad habits in sharj~g the road with pub~jc
Your bad d~j~jng can result in ~ub~jc resentment
hatch out for areas of conf~jct with public

0
0
0
0
0
0

0
0
0
0

Space
Speed
Up hills
Passing
~ntersectjons
Use of hor~~~oud b~a~jng
Use of head~jghts
~ojng through to~ns~c~t~es
exhaust nojse~s~o~e
Sto~~jng and ~a~~~ng
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MAINTAINING  GOOD IMAGE IN PUBLIC  CONTACT

While Driving

Don't retaliate

Always act like a professional

Don't use foul language on the CB Radio

On Duty

Be courteous

Maintain good appearance

Avoid arguments

Be a good company representative

Off Duty

Avoid loud, rowdy behavior

Rendering Assistance

Help when possible

Learn first aid

Help stranded motorist

Use CB to help others
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0 Fol low company procedures

0 Don't argue or 'lose your helper

If you are careless in appearance and actions --

Driver has more ~on~a~~ with ~~s~Q~ers than any other person in the
company=
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6UIDELINES FOR TAKING  PART IN A JOB INTERVIEW

Before the Interview

1. Learn all you can about the company and its operations.

2. Be prepared to ask intelligent questions about: the job, company
policies, benefits, opportunities for advancement, etc. Think about
what you will want to know before you got to the interview. Write the
questions down so you won't forget to ask something important.

3. Know your abilities and limitations. Be prepared to speak positively
about the skills you have. Are you able to drive the kind of vehicles
they use? If not, can you learn and will they train?

4. Be prepared for written or driving tests. You can sometimes find out
ahead of time if tests will be given and what they will cover.

5. Bring all necessary paperwork to the interview with you: licenses,
certificates, letters of reference, social security card, etc. You will
have them if they are requested and you can volunteer them if you are
asked.

6. Be on time or a few minutes early.

7. Dress neatly.

During the Interview

1. Sell yourself. Present your qualifications and experience honestly and
positively. Don't lie, brag, or try too hard to impress.

2. Try to relax and be yourself. But don't worry if you are a little
nervous --everyone is a little nervous during a job interview.

3. Have a positive attitude throughout the interview. Show that you are
interested and enthusiastic. Let the interviewer know that you are
willing to learn.

4. Respond to the questions that are asked honestly, but don't go into
unncessary detail. Give the interviewer the information he wants but
keep things moving.

5. Remember to ask the questions you have concerning basic company policy,
e.g., hours, pay, benefits, advancement, etc. Sometimes you can get
them in during the conversation. Other times, you will need to ask them
at the end when the interviewer says something like, "Do you have any
questions about anything I said?" Remember, you want to work at a
company that you will be happy with the your employer wants an employee
that will be happy in this job. Don't wait till you start work to find
out that this isn't the job for you.
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6. Be courteous, polite, and friendly.

7. Don't smoke unless you are invited to.

8. When the interview is over, thank the interviewer for talking with you
and express your desire to work for the company and your feeling that
you will be able to make a contribution.

9. Find out the company's procedure for notifying successful job
applicants, whether they will write or call and when you might hear
something. Don't press for this information or try to pin the
interviewer down.

10. Shake hands and leave.
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~0~4FhNY STREET  ADDRESS

CITY STATE AND ZfP CODE

N 4ME
(Fnt) (Last)

SOCIAL SEC. NO.

ADDRESS HOW LONG?
(Street) (CltY) (State 8 Zip Code)

LIST  *DoHESSES I
HOW LONG?

FC’P -asi THREE (Street) (CltY) (State 8 ZIP Code)

HOW LONG’?
(Street) (pity) (State & Zip Code)

~ATTACH  SHEET IF MORE SPACE IS ~~ED~D~

DATE OF BIRTH ~ANSWER ONLY IF APPLYING FOR DRlVtNG  POSlTt~N~

IN CASE OF Et~ERGEN~Y NOTIFY  -
(Answer  After  Employment) (Narna~ ~Add~~ss~

PoSITtON  APPLlED FOR TEMPORARY OR PERMANENT

HAVE YOU WORMED FOR THIS COMPANY BEFORE? ~ WHERE?

DATES FROM TO RATE OF PAY P~SlTtON

RE4SON FOR LEh~~N~
NPk?ES OR RELATIVES IN OUR EMPLOY

ARE YOU NOW EMPLOYED? IF NOT, HOW LONG  SINCE LEAVING LAST EMPLOYMENT?

WHO REFERRED  YOU RATEOFPAY~XPE~TED

PHYSICAL HISTORY

PLEASE DESCRIBE ANY POSITIONS, JOBS OR DUTIES FOR WHt~~ YOU SHOULD  NOT BE CONSIDERED BECAUSE OF FHYStCAL,
MEDICAL OR FuiENTAL DlShBlLlTlES

DATE OF LAST DOT PHYSICAL EXAMINATION

HAVE YOU BEEN GRANTED  A WAIVER  UNDER SECTION  391 49 OF THE FEDERAL MOTOR  CARRIER  SAFETY REGULATtO~S  PERTAINING
TO THE LOSS #F FOOT,  LEG, HAND OR ARM? (FOR  DRIVERS ONLY)

a
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EMPLOYMENT RECORD
NOTE:  D.O.T. Requires that Employment for at Least 3 Years be Shown

(Attach Sheet if More Space is Needed)

LAST EMPLOYER  NAME

c

ADDRESS

POSITION HELD FROM- TO SALARY ~_

REASONS  FOR  LEAVING

SECOND LAST EMPLOYER  NAME

POSITION HELD

REASONS  FOR  LEAVING

THIRD  LAST EMPLOYER  NAME

ADDRESS

POSITION HELD

REASONS  FOR LEAVING

FROM ___ TO SALARY

FROM TO SALARY

EDUCATION
CIRCLE HIGHEST GRADE COMPLETED I 2 3 4 5 6 7 8 HIGH SCHOOL 1 2 3 4 COLLEGE 1 2 3 4

LAST SCHOOL ATTENDED
WarTIe) (Address)

GENERAL
HAVE YOU EVER BEEN BONDED NAME OF BONDING COMPANY
(ANSWER  ONLY IF A JOB REQUIREMENT)

HAVE YOU EVER BEEN CONVICTED OF A FELONY

HAVE YOU EVER WORKED FOR THIS COMPANY UNDER ANOTHER NAME

EXPERIENCE AND QUALlFlCATlONS  - DRIVER

DRIVER STATE LICENSE NO TYPE EXPIRATION  DATE
LICENSES
HELD IN
PAST 3
YEARS MUST _
BE SHOWN

L
A Have you ever been denled a Incense. permit or privilege  to operate  a motor vehicle? YES -NO-

B Has any Incense. permit or prwilege  ever been suspended or revoked? YES ~NO-

C Have you ever been dlsqualtfted  subject  to section 391 15 of the Federal  Motor  Carrier Safety  Regulations”YES NO-

IF THE ANSWER TO EITHER  A, B OR C IS YES, ATTACH STATEMENT  GIVING DETAILS

DRIVING EXPERIENCE

CLASS OF EOUIPMENT

STRAIGHT TRUCK

TRACTOR AND SEMI-TRAILER

TWIN-TRAILERS

OTHER

TYPE OF EQUIPMENT DATES APROX  NO OF MILES
(VAN, TANK FLAT, ETC) FROM TO (TOTAL)

LIST STATES OPERATED IN FOR LAST FIVE YEARS

SHOW SPECIAL COURSES  OR TRAINING THAT  WILL HELP YOU AS A DRIVER

WHICH  SAFE DRIVING AWARDS  DO YOU HOLD AND FROM WHOM’

ACCIDENT REVIEW FOR PAST  3 YEARS  (Attach sheet if more space is needed)

NATURE OF ACCIDENT
DATES (HEAD-ON, REAR.END. UPSET, ETC ) FATALITIES INJURIES

LAST ACCIDENT

NEXT PREVIOUS

NEXT PREVIOUS
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•
PENALTY

TRAFFIC CONVICTIONS AND FORFEITURES FOR THE PAST 3 YEARS OTHER THAN PARKING VIOLATIONSI LOCATION I DATE I CHARGE I

I I: I
EXPERIENCE AND QUALIFICATIONS - MAINTENANCE

List courses and training in maintenance work

Indicate training and Training Years of Training
:::~~I:~ce Iexperience In the following: (Check) Experience Area (Check)

Drive Line Components Body Work

Diesel Engine Tune-up Electrical
and Rebuild Repair

Gas Engine Tune-up Frame and
and Rebuild Wheel

Alignment

Tire Service Brakes

Trailer Repair Cooling
System

Freventive Maintenance Salety line
Checking

Show equipment you can Training Years of Training Years of

operate (Check) Experience Equipment (Check) Experience

Wheel & Tire
rking Equipment Balancing Mach.

Tire Recapping

Sheet Metal Equipment Mold

Engine
Frame & Axle Straightening E. Dynamometer

Chassis

Engine Rebuilding Equipment Dynamometer

Magnetic Crack

Diesel Injection Equipment Detector

Engine

Electric Welder Analyzer

Noise Measuring

IOxyacetylene Welder Equipment

Smoke Measuring

Paml Spray Gun Equipment

•
EXPERIENCE AND QUALIFICATIONS - CLERICAL

List courses and training in oltica work ===============

I§"'" Oh, followl",

Training Years of Training Years of

(Check) Experience (Check) Experience

Accounting

Shorthand' OS&D

Billing interline

TWX Claims

PBX Cashier

Key Punch Operator Dispatcher

Calculator Tabulator

Dictating Mschine Tanscriber Mimeograph

Booking Mschine Rates (indicate tarills with which you have worked)

Adding Machine

Other· •
•INDICATE WORDS PER MINUTE
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EXPERIENCE AND QUALIFICATIONS  - PLATFORM
LIST TYPES OF PLATFORIJ  EXPERIENCE  AND YEARS  OF EACH

LIST  PLATFORI.~  EO”IPt.,ENT  YOU  CAN OPERATE (LIFT TRUCK. ETC, _

Date Applicant’s s,gnature

APPLICANT - DO NOT WRITE BELOW THIS LINE
PROCESS  RECORD

APPLICANT HIRED REJECTED

DATE EI.,PLOYED POINT EMPLOYED

DEPARTMENT CLASSlFlCATlON

(IF REJECTED SUM,.4ARY  REPORT OF REASONS SHOULD BE PLACED IN FILE)

THIS SECTION TO BE FILLED IN BY RESPONSIBLE OFFICER OR COMPANY REPRESENTATIVE

SUPERIOR GOOD FAIR BELOW AVERAGE POOR WRITTEN RECORD ON FILE

1 APPLlCATlON

2 INTERVIEW

3 PHYSICAL EXAId

4 PAST  EMPLOYMENT

5 WRITTEN EXAM

6 ROADTEST

7 POLICE AND
TRAFFIC RECORD

SIGNATURE OF lNTERYlElVlNG OFFICER

TRANSFERS
FROM TO FROM TO

DATE DATE

REASON FOR TRANSFER REASONFORTRANSFER

TERMINATION OF EMPLOYMENT
DATE TERh4,NATED   DEPARTMENT RELEASED FROM

DISMISSED  VOLUNTARILY QUIT OTHER

TERMINATION REPORT PLACED IN FILE SUPERVISOR
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INSTRUCTIONS FOR PRACTICAL EXERCISE: JOB INTERVIEWING

In this exercise, you will be called upon to interview for a job at the
Brown Trucking Company in response to an ad in the newspaper.

The ad called for a "dependable tractor-trailer operator" and did no
specify experience or other duties.

You are looking for a full-time job and know very little about the company
except that it is a small operation and you will be interviewed by the
owern, Mr. Brown. It is a general commodities, dry freight operation.

Prepare for the interview by reviewing the "Job Interviewing Checklist" in
your student manual.

use your own qualifications and experience in your discussion with Mr. Brown
about a job in his company.
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