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INTRODUCTION

This Instructor Manual is part of the U.S. Department of Transporta-
tion's, Federal Highway Administration's, Bureau of Motor Carrier
Safety (BMCS) Model Curriculum for Training Tractor-Trailer Drivers,
hereafter referred to as the "Curriculum." The Curriculum also
includes a Student 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, hereafter
referred to as the "BMCS Standards." The objectives, content, methods,
instructional times, materials, equipment and facilities specified in
this Curriculum are in full compliance with the BMCS Standards and may
be used as a guide to better comprehension of both the requirements and
"spirit" of the BMCS Standards.

It should be emphasized that the BMCS Standards are minimum standards,
therefore, this Curriculum is to be considered a basic or "core type"
of curriculum. Graduates of this Curriculum cannot be considered fully
trained, "ready to solo" type drivers. This can only be accomplished
if the Curriculum is considerably expanded and enriched to provide both
additional driving time and material pertinent to the particular driv-
ing job that the student is being trained for. Students graduating
from this basic Curriculum will still need additional road experience
and vocational type of training: (such as loading tankers, chaining
down loads, etc.), under the guidance and supervision of an
experienced, professional driver before being considered fully
qualified to operate in interstate or foreign commerce (as required by
Section 391 of the Federal Motor Carrier Safety Regulations).

How much additional experience, will obviously depend upon the indi-
vidual's capacity to learn; how much the school expands/enhances the
basic Curriculum; and the quality of instruction. Therefore, all
schools are urged to carefully evaluate the specific job requirements
that their students are being trained for and to add all necessary
material to this Curriculum to enable the student to successfully meet
those job requirements safely.

The Curriculum manuals have been placed in three ring binders to facil-
itate future updating as well as to enable schools to expand upon and/
or enrich the materials herein.

Overview of the Curriculun

The four basic goals of this Curriculum are the same as those of the
BMCS Standards, which are

o Student safety (while in training)

o Ability to drive safely (reduced collision potential)

o Ability to drive legally (compliance with laws and regulations)

1



o Ability to drive effjciently ~reduced fuel consumption and
vehicle abuse)

The Curriculum consists of five major sections. Each section contajns
a number of units, whjch in turn contain a number of jndivjdua~
lessons.

Sectjons

The five major sections of the Curriculum are as follows:

Sectjon I - Basic Operation--This section is concerned with the
jnteractjon between students and the vehicle. It is jntended to
enable students to control the motion of the vehicle, make sure it
is in proper operating condition, and correctly coupled to trailers.

Section 2 - Safe Operating Practices--This section is concerned
with the interactjon between the student~vehjc~e  combination and
the highway traffic environment. It is jntended to enable stu-
dents to apply their basic operatjng skills in a way that ensures
their own safety and that of other road users.

Sectjon 3 - Advanced Operatjng Practices--Thjs  section is con-
cerned with the hjgher level skills needed to cope with the
hazards of the roadway-traffic environment. Its purpose is to
develop the perceptual  skills needed to recognize the potentjal
hazard as well as the manipulative  skills needed to handle the
vehicle in an emergency.

Section 4 - Vehicle Maintenance--Thjs  section is concerned with
how the varjous components of the vehicle work so that you can
recognize a malfunctjon or safety hazard before it can cause
serious damage or an accident. Its purpose is to enable students
to perform routine service functions and simple maintenance tasks,
as well as how to recognize when the vehicle needs repairs.

Section 5 - ~onvehic~e Actjvjties--This  section is concerned with
actjvities that are not directl.~ related to the vehicle itself,
but whjch must be performed by tractor-trailer  drivers. Its pur-
pose is to see that these activities are carried out in a way that
ensures safety to the driver, vehicle, cargo and other motorists,

Units

instruction within each section is subdivided into units. A unit is a
set of instructional  activities havjng the same instructional  objec-
tives. The 29 units that make up the Curriculum appear in the outline
on the next page. The nature and purpose of each unit will be
described later.

0-
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CURRICULUM UNIT STANDARDS OUTLINE

MINIMUM HOURS REOUIRED
NUMBER OF
LESSONS

3

:
4
2
2
2
3

SECTION 1 - BASIC OPERATION
Unit 1.1 - Orientation
Unit 1.2 -
Unit 1.3 -
Unit 1.4 -
Unit 1.5 -
Unit 1.6 -
Unit 1.7 -
Unit 1.8 -

Unit 1.9 -
TOTALS

Control Systems
Vehicle Inspection
Basic Control
Shifting
Backing
Coupling and Uncoupling
Proficiency Development: Basic

Control
Special Rigs

SECTION 2 - SAFE OPERATING PRACTICES
Unit 2.1 - Visual Search

CLASSROOM LAB RANGE STREET TOTAL
1.00

- - -
3.25 0 0 4.25

.75
4.00
0

i
0
0

0"
0
0

7.25 0
3.00

22.00 i
3.50 0

36.00 18.00

2.50
6.00
8.00
4.25

22.75
4.25
55.50

1.75
2.00
.75

1.25
.75
.75

1.50

1.00
13.00

3.50"
9.25

1.25
1.25
2.00
1.75
.75

3.25

.75
0
0

i
0

1.00
r1.25

0 0 70.50 71.50---.75 8.75 92.00 712.75

1.50
1.50
1.25

4.25

11.25 2.00
1.25 7.50
3.00 1.00

15.50 ro.50

5.00
4.75
5.75

13.00*
5.00
4.75
4.25*

42.50

4.00*
0
0
.75

0
0

+x-

4.50
112.00

i 8.00 3.00
1.75 0
i 00

4:oo

4.50 6.00

0

10.00
4.25
3.75
7.75
8.25
7.25

Unit 2.2 -
Unit 2.3 -
Unit 2.4 -
Unit 2.5 -

Communication
Speed Management
Space Management
Night Operation
Extreme Driving Conditions
Proficiency Development: Safe
Operating Procedures0

Unit 2.6 -
Unit 2.7 -

TOTALS

SECTION 3 - ADVANCED OPERATING PRACTICES
Unit 3.1 - Hazard Perception
Unit 3.2 - Emergency Maneuvers
Unit 3.3 - Skid Control and Recovery
TOTALS

0 6.00 7.50
4.00 0 5.50
7.75* 0 9.00
n.75 6.00 22.00

SECTION 4 - VEHICLE MAINTENANCE
Unit 4.1 - Vehicle Systems

: t
0 0- -0 0

13.25
a.75
4.00
26.00

Unit 4.2 - Preventive Maintenance and Servicina 4
Unit 4.3 - Diagnosing and Reporting Malfunctions 2
TOTALS 8

SECTION 5 - NONVEHICLE ACTIVITIES
Unit 5.1 - Handling Cargo 4
Unit 5.2 - Cargo Documentation
Unit 5.3 - Hours of Service Requirements :
Unit 5.4 - Accident Procedures 4
Unit 5.5 - Personal Health and Safety
Unit 5.6 - Trip Planninq

0 0
0
0 i
0 0
0

:
;
0- -0 0

9.00
4.75
5.75

13.75
5.00
4.75
4.25

47.25
Unit 5.7 - Public and Employer Relations
TOTALS

TOTAL 72 86.50 25.25 92.25 116.00 320.00

0 29 Units (Mandatory) and 72 Lessons (Optional)
* = Portions of time are optional
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Lessons

Each unit consists of one or more lessons. A lesson is a grout of
similar yearning a&ti~ities taught under the same basic jnstru~t~ona~
methods* Lessons form the basic elements of the ~urri&u~u~. Most les-
sons are taught in a single session. A few lessons, mostly range and
street lessons, are taught in more than one session, spread out over
several hours, and often several days, Each lesson is taught in one of
the fo~~o~~~g modes:

classroom--classroom  instruction is instruction that takes
place ~ndoo~s~ a&co~~anied by instructional  aids that allow
large nursers of students to be taught effe~tiye~y  at one time.

gab--laboratory  instruction refers to any i~stru~tjon taking
place outsjde of a &~assroo~ that does not ~n~o~~e actual
o~eratjon of the vehicle or its components, It may take
place in a larking lot, garage, range or fa~j~jty owned by a
dealer or fleet operator,

Lange--cadge j~stru~tion is instruction that takes place on a
protested offst~eet "~r~~jng ~a~ge"~ where students day make
use of traitor-traj~ers  without hazard from cars or other
road users. Those schools that lack access to offstreet
fa~j~jties may &ondu&t range jnstructjon on a rubric highway
~ro~jded there is adequate control of other traffic to avoid
danger to students, obstructors or other road users.

Street--Street jnstru~tjon  refers to behind-t~e-~~ee~ ~~~~~
instruction that takes place in roadway configurations and
traffic ~o~djtio~s needed to satisfy the obje~tiyes of the
lessons for ~~j~~ the j~stru~tjo~ is required.

No one lesson in~o~yes core than a single mode.

The first three sections of the ~urrjcu~u~ fork a natural yearning
sequence begjnnjng with basic control of the ye~jc~e's ~otjon ~Se~tjon
I), addjng to this a~tj~jty the needs of the highway traffic en~jron-
ment ~Se~tion 2), and fina~~y jntrodu~jng the advanced skills ~Se~tjon
31, that can only be a~~uired once the more funda~enta~ skills have
been ~astered~

Units of Se~tjons 4 and 5 are re~atj~e~y jnde~endent and can be taught
in any se~uen~e. Because they in~o~~e ~rj~arj~y ~~assroo~ and labora-
tory instru&tjon~ they day be s&~edu~ed ~on~urrent~y  with the Lange and
Street jnstru~tjon of Sections 1, 2, and 3 so as to make the most
effj~jent ~ossj~~e use of school e~uj~~ent and fa&j~jtjes at all
times.

4



CONTENTS OF MANUAL

The contents of this Manual includes the following:

o Unit Introduction
o Lesson Introduction
0 Lesson Plans

Unit Introductions

To introduce each unit, the following information is provided:

Title--The number and name

Purpose--A brief statement

Objectives--Listing of the

of the unit.

of the overall purpose of the unit.

performance, knowledge, skill, and
attitude objectives for the unit.

Lessons--A listing of the lessons making up the unit, along with
the time allocated to each lesson.

Type of Objectives

The objectives comprise the major portion of each Unit Introduction.
They include the following types of objectives:

Performance Objectives describe the behaviors that students
are to achieve on the basis of training.

Knowledge Objectives describe the knowledges that are needed
to enable and/or motivate students to attain performance
objectives.

Skill Objectives describe the perceptual, manipulative, and
reasoning skills that must be attained through practice to
achieve performance objectives.

Attitude Objectives describe the beliefs that students must
hold in order to assure a high likelihood that performances
will occur in actual tractor-trailer operation.

Nature of Objectives

The objectives appearing in the Unit introduction are the "real world"
performances, knowledges, skills, and attitudes that tractor-trailer
drivers need to perform safely and efficiently on the job. Since it is
the purpose of the curriculum to lead students to attainment of these
objectives, they also become the objectives of Unit instruction. The
reasons for placing objectives in the Unit introduction, rather than at
the beginning of each lesson, is that it often requires two or more
lessons to permit students to obtain the objectives.
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The ~urrj~u~urn obje~tjves are not the same as so-called "behavjora~'~
obje~tj~es you may have seen before, whj~h describe thjngs that
students are supposed to do during trainings  such as "The student must
list . . 'I "The student must explain . . . .I' behavioral obje&ti~es
are not s~~rnu~h  the obje~tj~es of instru~tjon as they are a way of
measurjng what students have yearned. measures of student achievement
are provided in the Traitor-Traj~er  griper ~urrj~u~urn Tests. The
tests--described  in another portion of this manual--&onsjst  of written
tests, range skill tests, and onstreet tests desjgned to measure both
in-course and end-of-course  a~hje~ement. Obje~tjves and test measures
differ in that:

o The obje~tj~es encompass everythjng that is jmportant to safe
and effective drj~~ng, while the test jn~~udes only those
thjngs that can be measured within the time a~aj~ab~e and the
~jmjtations of valid test methodology.

o Objectives, being a~~-en~ompassjng, must be stated in very
general terms, while measures can be des~rjbed in very precise terms.

o While it is frequently desirable to keep students from knowing
exactly what they will be tested on, it is absolutely essential
that they know in ad~an&e exactly what all the objectives are.

Lesson ~~t~odu~tio~s

To jntrodu&e  each lesson, the fo~~owjng informatjon is provided:

Title--The number and name of the lesson.

O~er~jew--A brief oyervjew of the lesson including  the time
allotted to it, the prerequisjte, and the purpose of the lesson.
Prerequjsjtes are ~onfjned only to the last unit~s~ in the
sequence ~eadjng up to the lesson, but not all of the units, that
together ~omprjse the prerequjsites.

~aterja~s--A  listing of the jnstru~tjona~  aids and portions of the
student material that will be used during the lesson, as well as
any other items of prjnted material or equipment required.

content--A listing of the a~tjvjtjes and~or topics (in sequen&e~
to be covered and the approxjmate amount of time necessary to
bower each.

Lesson PI ans

The bulk of the manual consists of gujdan~e in ~arryjng out the
jnstru~tjon that makes up the curriculum. The content of the lesson
plans varies affording to the type of instructional  actj~jty:
~~assroorn~  lab, range and street.
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Classroom Lesson Plans

Classroom lesson plans provide the following:

Outline--A detailed outline of the subject matter that you are
expected to cover.

Visuals--The number and title of each visual is placed where it
should appear in the lesson. (Note: Visuals are found right
after each Lesson Plan in the manual).

Instructions--Special instructions for carrying out certain
classroom activities, such as demonstrations.

Laboratory/Range Lesson Plans

Lab and range lessons are divided into a number of specific exercises.
For each exercise the lesson plan describes the following:

Purpose--A brief statement of the purpose of the particular
exercise.

Layout--Instructions for setting up the exercise, including
painting of lines, placing of traffic cones, positioning of
vehicles, etc.

Direction--Instructions for carrying out the exercise.

Observations--The elements of student performance that the
instructor observes to assess the student's performance.

Evaluation--Any criteria of overall performance to be employed to
assess proficiency.

Street Lesson Plans

Street lessons also consist of exercises. For each street exercise,
the lesson plan describes the following:

Purpose--A brief statement of the purpose of the exercise being
performed.

Route--Characteristics of the road, traffic, and roadside
environment in which the exercise should take place.

Directions--Instructions for managing the in-the-cab activity of
student drivers and observers, e.g., method of conducting cri-
tiques, use of checklists, commentary driving, etc.

Observations--Elements of student performance that the instructor
observes to assess the student's performance.

7



STUDENT ~NUAL

Students are provided a ~~anua~ to help them achieve the greatest
possible benefit from the instructjon they receive. The purpose of the
Student ~~anua~ is not prjmarj~y to teach: it is not a textbook. What
students learn about operating a tractor-trainer  they learn from the
instructor. The Student ~~anua~ is jntended to help the jnstructor by
pi-ovjdjng the fo~~o~~ing  three kinds of materja~:

Overvje~~--nor  each lesson there is an overvjew that jdentifjes  the
objectjve of the lesson and the actjvjtjes  that will take place.

Student Adds--wherever  st~~dents require wrjtten materja~ in the
course of a lesson, those materja~s are provjded in the st[~dent
manual. Some of the materja~s provjde needed jnformation (e.g.,
rules for street lessons, range djagrams~  while others are
untended for use by the students durjng the lesson (e.g., forms,
check~~sts~. Any time student materja~s are req~l~red durjng a
lesson, the specific aid is listed at the begjnnjng of the lesson
plan under Student ~~aterja~s.

Text--~hj~e the student rnanua~ is not a textbook, it does proyjde
~ructjon on those topics that may be difficult for some
students to grasp entire~.~  from classroom instruction. The
purpose of the instructjon is to enable the students to study in
pre~aratjon for both classroom lesson and wrjtten examjnations.
The lesson plans jndjcate under Student ~aterja~s where text
materja~ is provjded.

The lesson plans that make up the body of this manual describe the
specific things that are to be done in each lesson. ~owever~ there are
a number of requjrements for effectjve jnstr~lctjon that apply to
several lessons. To save space and time, these general jnstructjons
are budged together and listed under the following broad headjngs:

0 classroom lessons

o Lab and

0 Street 7

o Remedja~

o Student

Cl assr~o~ Lesson

Range

essons

instr

essons

ction

The classroom lesson plan consists of a detaj~ed out~jne of the subject
matter to be covered. Here are some suggestjons to help you do the
best possible job of teaching the topics that are out~jned.

-
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Review Objectives

Before teaching any lessons, be sure to look over the objectives in the
Unit introduction. Remind yourself of what the Unit is intended to
accomplish. This will allow you to adapt the lesson plan to your
students needs. It wil 1 also-allow you.to hand 1 e the- problems and
questions of students without straying from the scope of the Unit or
digressing into subject matter that is covered n another Unit.

Review Content

You can't teach others what you don't know yourself! Before teaching
any lesson the first time, go over the outline in detail. Allow your-
self at least 2 hours for each hour of instruction. If some of the
points mentioned in the lesson plan are unfamiliar to you, read up on
the subject and get instruction and suggestions from your supervisor or
a more experienced instructor. Make sure you know what each word in
the lesson plan refers to, and be sure that you thoroughly under-
stand all aspects of the subject.

Rehearse

After you are thoroughly familiar with the lesson plan, rehearse what
you are going to say and what questions you are going to ask. Use the
visuals so that you will know what to point out or what information you
have to write on them. Time yourself and make sure you are not cover-
ing too much, in too short a period of time.

Preview Lesson Plan

Always read through the entire lesson plan quickly just before you
teach a lesson as a reminder. This will help keep you from having to
study the lesson plan while you are instructing or from missing
important items. Be sure to read over the special instructions that
appear under "notes" in classroom lesson plans.

Check Materials and Equipment Required

Be sure to check the requirements for materials and equipment in the
lesson plan introductions to make sure you have what you need before
you start the lesson. Count the number of visuals and compare it with
the number in the lesson plan to make sure none are missing.

Involve the Students

The fact that the lesson plan is presented in outline form does not
mean it is supposed to be a lecture. The quickest way to bore students
is to do all the talking yourself. Even though students may not have
driven a tractor-trailer, they are all automobile drivers and have
experiences they can apply.
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Ask questions that wi71 draw infor~atjo~ out of the stude~~s~ Lessons
are more inte~estj~g and information is retained longer when the
students can participate.

Try to keep eye contact with the students; don't keep your nose burned
in the Lesson Plan (this is why it is so important to read though them
ahead of time). The core you teach a lesson, the more familiar you
will become with what is in it. As time goes on, you should need only
a glance at the words that are undermined and in bold type.

Lab and Range Lessons

A~tho~~~h the action activity tends to shift from instructor to student
in range and lab lessons, the involvement of the instructor should not
slacken. It is j~portant to manage student activity closely to make
sure that everybody~s time is being fully utilized. The following
suggestions are intended to help you see that students extract the
greatest benefit from their lab and range activities.

Check ~~ateria~s  and Equipment required

Be sure to check in advance, all re~~~ire~e~ts for ~ateria~s~ equipment
and vehicles for each Lab and barge Lesson (for in-dept~l desc~~pt~o~s
of equipment and vehicle spec~f~cat~o~s check the School Administrators
~~anua~~. Tt is especially important to check over the vehicles to be
used, as ~a~functio~i~o  vehicles not only pose a serious distraction,
they can also be a serjous student safety hazard.

~~~~~~~~~ ~~~~~~~r~~  NOTE: The Dimensions shown for all Range
Exercises, as well as for Range Tests are only a~~rox~~~~~o~s~
These Dimensions cannot be finalized until such time as the trainino
standards  have been va~jdated. In the interim, these Range Lesson
Plans can be used by modifying their Dimensions as forgoes:

1. Secure current copies of the Americas ~rucki~? Associations
"Truck ~oadeo Rules and Procedures (State and rational
competitions" and the "Truck ~oadeo Course diagrams and Roadeo
P~ob~e~s*~

2. ~evie~~~ the Range Exercises in this manual. You will note that
in most cases they specify an A. S, and C. dimension or
f~~easure~e~t  for vocation of barricades,  curbs, traffic cones,
etc. These signify three performance attainment  levels, A.
settings (the ~idest~ are for novice or entry level students.
The B. settings ~s~ight~y t~~hter~ are for intermediate level
students and the C, settings (the tightest of all) are for the
advanced students' The objective is to start students at the
A. settings and as they gain profjcienc~/ to dove them up to
the 6. settings and finally to the C. settin~s~ which are
also used for the final range tests at graduation.

0-
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113. Generally no two rigs are exactly alike. For that reason, a
settings on Range Exercises have to be modified to match the
vehicle being used. This includes such things as vehicle type
(3, 4 or 5 axles) the tractor's overall length, and length of
wheel base, trailer length and wheelbase, fifth wheel
location, kingpin setback, and the amount of trailer rear
overhang, to list but a few.

4. To determine the actual settings for barricades, curbs, etc.
for any particular exercise, first check the A.T.A. roadeo
material for the roadeo problem that corresponds to that
particular Range Exercise. The A.T.A. roadeo material will
specify the dimensions of the exercise for most types of
combination vehicles select the specifications that correspond
most closely to your vehicle, and determine the problem
dimensions therefrom. However, since you are setting up these
exercises for students and not professional drivers, the A.T.A
competitive roadeo settings will require modification down to
the proper A. B. or C. student levels previously mentioned.
This is done as follows, for the "A. Level" students expand
the A.T.A. specified settings by 17 percent. For "B. Level"
students expand the specified settings by 11 percent and for
the "C. Level" (advanced students) expand the settings by 6p e r c e n t .

5. Example: The A.T.A. material shows settings for the standard
alley dock problem as follows:

DOCK

STREET
ENTRY

STREET

CURB

L = 30 Feet for straight trucks and
20 Feet for all tractor-trailers

W = 10 Feet for straight trucks and
11 Feet for tractor-trailers

S = 40 Feet for straight trucks and 3-axle tractor-trailers
S = 50 Feet for 4 and 5-axle tractor-trailers
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To modify these settings for a !&axle tractor-trainer  (the
lfStandardlf  vehicle for this ~urriculurn~~ do the followings

"L D~s~anceM = 20 feet, no modification should be made
as this does not affect the difficulty of the exercise.

34 ~~s~a~~~~ = 11 feet, since this does affect the
difficulty  of the exercise (the more narrow the dock space,
the more difficult to back into it.) It must be modifjed
~widened~ for the students. In the case of A. Level
students you must expand the width of the alley dock by 17
percent. Since 17 percent of 132 inches (11 feet) equals
22.44 inches you add 22 inches to 132 inches which equals
154 inches, which equals 12 feet, 10 inches. So the proper
modification to the width of the dock for the A, Level
students is now 12 feet 10 inches, jnstead of the 11 feet
specified in the A.T.A, maternal. hollowing the same pro-
cedure, you find that for B. Level students the dock width
will be expanded by II percent ~from the original 11 feet)
to 12 feet, 3 inches and for the A,Level student it will be
expanded by 6 percent ~from the original 11 feet) to a
width of 11 feet, 8 inches smote that all changes involving
more than one-half inch are to be rounded up to the next
full inch, those of less than one-half inch shall be
rounded downy.

"S Distances = 50 feet, no modificatjon should be made
seven though it would make the exercise less djffjcu~t~ as
it is not realistic to expect to find a street greater in
wjdth than this under "Real delivery World" circumstances.
Furthermore, the level of diffjculty has already been
reduced by expandjng the width of the alley dock.

WI Feet ~~~r~a~~ and Exit CurbsU = 60 feet, again no
modjfication should be made as it does not affect level of
djfficulty.

Limit remonstrations

Many lab and range activitjes are preceded by an jnstructor demonstra-
tion. The purpose of demonstration is prjmar~ly to show students how
to carry uut the exercise, not how to perform the task. (They are
supposed to learn how to perform the task while in classroom and
through the student materials, One demonstration is generally
sufficjent~ Any more time spent on demonstrations subtracts from the
time available for students to practice.

Rotate Among ~ehjc~es

Students should rotate among all the vehjcles avajlable to the school
during range instructjon. Students should never operate onstreet
vehicles having a shift pattern or cab confjguration unljke that which
they have been exposed to during range instructjon.

12
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Maintain Control

With a number of vehicles operating simultaneously and in a confined
area, it is necessary to maintain a high degree of control in order to
assure safety and achieve effective learning. A set of range operating
procedures is provided in the Student Manual. These must be strictly
enforced. Breaches of discipline should result in suspension from
class, while repeated or very serious breaches should result in expul-
sion from training. Such breaches include deliberately:

o Deviating from exercise paths.

o Knocking over cones and other markers.

o Interfering with the progress of other students.

o Abuse and/or damage of vehicles and other equipment.

0 Unsafe acts

Keep Observers Involved

Simply watching another student perform does not qualify as training!
Observer students (the students not actually performing the exercise)
must be engaged in some form of learning activity if their time is to
qualify as instruction. To help keep observers involved, you should

o have observers "score" driver performance by counting the cones
knocked over, lane strips crossed, etc. (Observers should also
reposition knocked over cones, flags and other markers.)

o remain with the observers to provide instruction whenever it
isn't necessary to supervise the drivers directly.*

o discuss with the observers the strengths and weaknesses of the
student driver's performances on each exercise, so that all may
learn from their errors.

o wherever an activity is performed by a group (e.g., inspecting,
coupling) rotate the responsibility frequently, and in a random manner,
so that no one knows who is to be called on next.

* The student actually carrying out an exercise activity will be gen-
erally referred to as "driver" even though some other activity may
be involved (e.g., inspecting, servicing the vehicle, loading cargo, etc.)

13



Keep Students challenged

Students develop profjciency more rapidly when the task is sljght~y
more than they can handle easily. To majntain a high rate of yearnings
layout djmensions and exercise times should be tightened as students
begin to show mastery of what they are doing, i.e., move students from
the novjce settjngs ~A.~, to the intermediate settings (B,) and to the
advanced level settings (C.>.

Adjust Practice to Need

The amount of practice needed to reach acceptable profjcjency  levels
will vary considerable from one student to the next. To see that all
students reach those levels, practice time should be varied among
students= As individual students master a skill, their time should be
reduced and given to the less profjcjent students.

Students who are s~jghtly behind can be grouped together and allowed to
practice more fundamental maneuvers in a portjon of the range assay from
the other students~ If possible, it would be best to schedule such
students for After Hours special trainjng sessions. An assjstant
~nst~-actor  should be assjgned to coach them in overcomjng their
deficjencjes as qujck~y as possible*

Street Lessons

Street lessons are provided in Section 2 to allow students to apply the
safe Opel-sting  practices taught in the classroom. Specific procedures
for conducting each street lesson are provided in the lesson plans,
The fo~~o~~ing  guidelines apply to all street lessons,

Assess Readiness

Each jnstructor  is responsjble for making sure that students are
sufficiently skulked to permjt safe operation on public streets. In
meeting this responsibi~jty~ you should

o make sure that students have taken and passed the Pre-Street
Range Test provjded.

o remove from behjnd the wheel any student who, in your opjnjon~
is not able to control the vehicle well enough to assure the
safety of the jnstructor, students, and other road users.

o check to make sure that each student has met all legal require-
ments in your State for a students such as:

- ~hauffeur's License Learner's Permjt

- Eye Examjnatjons

- Wrjtten Test on Traffic Regulatjons
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o During later phases of the onstreet training, it is recommended
that overnight trips be taken. It is important to remember
that if these trips involve crossing of State lines that all
students participating in such trips must first become
"U.S.D 0 T Qualified." That is, each student must have met
all of the requirements as set forth in Section 391.11 of the
Federal Motor Carrier Safety Regulations, in order for such a
student trip to be legally conducted.

o For practice purposes, it is mandatory that all students keep
and maintain a driver's duty status record, formerly called a
driver's log book (as specified in Part 395 of the Federal
Motor Carrier Safety Regulations) throughout the course. Thus
it is recommended that Unit 5.3 be taught as early in the
course as possible. Students should record all classroom
activity as "on duty--not driving time," all time spent in an
observer status while on the range and/or on street lessons
should also be recorded as "on duty--not driving." All times
actually spent behind the wheel, should of course be logged as
"driving time." Any student trips that involve the crossing of
State lines will require that all student's logs be kept up to
the last change of duty status and that logs be neat and
accurately kept.

o All student logs should be collected at the start of each day
and graded (checked for accuracy). Students experiencing
logging problems can thus be detected and given remedial
training. Schools should keep such logs as a permanent record
of which students have completed which sessions and/or not been
given their share of BTW time as necessary to meet their
minimum mileage requirements.

Stick to Objectives

Most of the street lessons are designed to achieve a specific set of
objectives. These objectives concern particular safe operating
practices, such as visual search and communication. Classroom
instruction in these practices will have been given in the classroom
lesson immediately preceding the street lesson. The routes, maneuvers,
and checks for each street lesson are designed to focus upon the safe
operating practices dealt with in class. It is important to keep this
focus in order that students will have a chance to put to immediate use
the practices they've learned in class.

You will notice in the street lesson plans that each lesson is
cumulative, that is, each street lesson includes all of the safe
operating practices taught in preceding lessons in addition to the one
set of practices forming the objectives of the lesson being taught at
the time. Of course, the routes chosen for any lesson are designed to
emphasize the specific practices that form the objectives of the lesson
being taught at the time.
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Provide Feedback to Students

Throughout the street lessons, instructors and observer students should note
and record errors made by the driver, using the instr~Jctor  and observer
checklists provided. Every IO-15 minutes ~during early phases of onstreet
‘lessons), the vehicle will be brought to a stop at a safe place and the
driver's errors will be reviewed. You should call upon observers to report
errors first, saving your comments for those errors overlooked by the
observers. Later as student proficiency develops and~or less errors are being
made it will be counter productive to make such stops, instead continue
do-iv~ng~training~observing  while discussjng the previous errors.

The purpose of the checklist is primari~.y to remind the instructor and
observer students of the errors the driver has made. In critiquing the
driverIs performances the observers and instructors should attempt to
recall the specific nature of the error, where it was made, and what
the correct behavior wound have been. The checklist is not intended to
score, rate, or other~~ise  evaluate driver performance.

You could, of course, point mjstakes out to drivers as they arise.
However, student drivers are typjcal~y too preoccupied with operating
the vehicle to absorb such comments. It is better to wait until you
can get the driver's total attention before attempting to provide a
c~~itioue~ The purpose of the check~jst is primarily to help you and
the observers to recall the errors that were made.

Using the checklist to record errors rather than both errors and
correct responses is a matter of practical necessit.v. Since students
will be respondjng correctly most of the time, trying to record their
correct as well as incorrect responses would be almost impossible.
iiioreover, students will tend to learn more from havjn~ their oversjghts
brought to their attention. However, this sho~~ld not keep you from
providing encouragement to students by recognizing as correct the
things they do right,

~~~~/~ous~y~  you can't comment on everything students do correctly --
you'd be tanking all the time. However, you can commend them when they
handle an out-of-the-ordinary sit~~ation particularly well. examples of
such instances would include anticjpating the move of another driver,
~-es~onding  to a potential problem we71 in advance, or adjl~sting the
position of the vehicle in order to prevent being hemmed in by other
vehicles.

Vary duration of BTW Sessions

Students will take turns drjving. The optimum drivjng period during
the early phases of instruction is IO-20 minutes. Stints of less than
10 mjnutes entail more switching of position than driving. After any
more than 20 minutes of concentrated behind-the-wheel instructions
st~~dents tend to tire and thus become jnattentive. Within these
overall limits, the time allocated to each driving stint will vary as a
function of the followings



+
Ex erience--Inexperienced students tend to tire auickly in early

sessions because of nervousness. As they get used to
operating in traffic, the stints can become a little longer.

Driving Conditions--Heavy traffic, bad weather, and other
stressful circumstances cause fatigue. The length of stints
should be reduced under such conditions.

Proficiency--During the early training sessions, the more
proficient students can be given shorter and fewer
behind-the-wheel stints to offer more time for the less proficient
students. However, this cannot continue as all students are
entitled to the same amount of instruction.

During later phases of instruction, as students approach the end of
Unit 2.7 much longer stints are appropriate.

Prior to graduation, students should experience at least one or two of
the typical 4-to-5-hour continuous behind-the-wheel stints, that they
will have to contend with on the job.

Keep Observers Involved

Observation time only counts as instruction if observer students are
learninq. Simply riding around in a truck will not produce learning.
The purpose in having the observer students record and critique driver
performance is to keep them involved in the learning process.
Actually, in early onstreet lessons, most of the learning will occur
while students are observers. Not having to cope with the task of
maneuverinq the vehicle, they are able to better observe, evaluate, and
analyze the overall driving environment.

To make sure observers are paying attention and profiting from street
lessons, you should call upon individual students to point out driver
errors and to suggest what would have been appropriate responses. This
will help keep nonparticipating students from hiding behind the
observations of their fellow students.

Exploit Behavior of Other Drivers

The street environment offers an endless opportunity to witness more
driver errors. Other drivers will generally exhibit a far wider range
of mistakes than will the supervised student. Instructors can take
advantage of these errors by havinq observers point them out when they
occur and having students identify the effect that these errors could
have upon other motorists, including themselves.
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To give students the ~axj~u~ amount of be~j~d-t~e-~~ee~~ no j~stru~tor
de~o#st~at~o~s are called for in the street lessons, cozener, schools
~a~jng ~jg~~y qualified street instructors  can profitably devote the
first 10 minutes of the first few onstreet lessons to a de~o~strat~o~
of the safe operating pra~tjces encompassed by the unit. instructor
demonstrations could be part~~u~ar~y ya~uab~e in those lessons
~~~o~~i~g reaction to other drivers, i~~~ud~ng:

Unit 2.1 - Visual Search

Unit 2.4 - Space ~a~age~e~t

Unit 3.1 - Hazard ~e~og~jtjo~

The ~o~~e~tary dr~~~~g te~~~jque should be used by qualified instruc-
tors to teach students how to respond to djffere~t aspects of the high-
~~a~/-t~affi~  e~~jron~e~t.

Stude~t's  Solo operations

Du~j~g the last 10 hours ~approx~~ate~y~ of alit 2.7, those students
who are considered capable and qua~~fjed should be given the oppor-
tunjty to make 'asolo bugs" ~~jt~out an j~st~u~tor~ ~it~j~ the general
~~~~nity of the school (State laws per~~tt~ng~. This is j~porta~t to
build self ~onfjde~~e. caky graduates ~o~p~aj~ that lack of a solo
trip prior to graduatjon has made it djff~~u~t for them to pass
p~ee~p~o~e~t road tests.

On solo runs the "d~j~e~" should be a~co~pa~jed by another student who
acts as a "driver's helper" and who from his vantage point in the right
front seat, aids the driver ~~e~e~er requested to do so - but otherwise
re~aj~s silent and completes knot 2.7 Safe operating Practices break-
list ~~j~~ he/she then gives to the driver at the end of the trip.
Solo runs should only be made over Poe-se~e~ted~ ~~~~r~~ defjned routes
with no detours annoyed under threat of exp~usjon from school. Thus it
is re~atj~e~y easy for obstructors to "patro~'~  such routes to monitor
stude~t~s operational  skills and~or to locate a ~issjng ~'o~erdue"
vehicle that may have had a road breakdown or a&c~de~t e~route~ For
ob~jous reasons, it is mandatory that vehicles used for student solo
runs be equipped with ~-~ay radios to enable teen to contact the school
irk case of problems while e~route.

Vehicles Used for Street ~~aj~~ng

~~~~0~s~~ all vehicles used in o~street training sessions should be in
good ~e~~anj~a~ working order. Partj~u~ar atte~tjo~  should be paid to
wheels, tires, brakes, lights, signals and steering. All vehicles must
be equjpped with seat belts for aI'1 o~&upants and all o~&upa#ts shall
be required to wear their seat belts at all times when the vehicle is
on the ~~g~~ay. No exceptions!



Some schools recommended the use of "student driver" signs on the
vehicle at least during the early phases of training. Others are very
much against the use of student signs, however, some localities may
require them, so regardless of your choice - check to see what the
local legal requirements may be.

Vehicles used in onstreet training should be equipped with the very
best rearview mirrors available for maximum safety. It is also
recommended that additional "instructor mirrors" be added to cover any
"blind spots" that the instructor may have on any particular vehicle.

Students should be rotated on a daily basis from vehicle to vehicle to
gain maximum exposure to different type cab configurations, types of
engines and drive trains, as well as types of trailers. During a
majority of street lessons, the trailers should be loaded (see BMCS
Curriculum Unit Standard 2.7 for details of minimum requirements) to give
necessary experience with the differences between running loaded and empty.
Good "cargo" to carry is scrap paper bales that usually can be borrowed or
rented from a local paper dealer. Try for an approximate three-quarters load
(e.g., 60,000 G.C.W.) for best results. Scrap paper bales make ideal cargo
because they have a tendency not to move or shift and give a low center of
gravity load.

If possible equip street training vehicles with 2-way radios connected to a
base station at the school. This can be a very valuable tool for
changing/adjusting schedules, gaining assistance quickly in case of a road
failure or other emergency. Radios are mandatory for vehicles used in “convoy"
and/or student solo type training trips. The FM type radios are probably
better for this than CB radios as there will be less chance of interruption or
busy channels.

Graduation Reauirements

Prior to graduation, all students must have a minimum of 38.5 hours and
1,000 miles accumulated behind the wheel during the various street
training sessions. Obviously some students will have more, others
less, but in all cases each must have at least 1,000 miles and 38.5
hours.

This can easily be determined and/or documented by auditing the
student's "driver's daily log books."

During the last 4 to 5 hours of Unit 2.7, the school may elect to con-
duct the street test portion of the final examination test battery, if
it so desires. Miles operated during the test can be counted as part
of the minimum 1,000 miles.

Driver's Record of Dutv Status

Students must be required to maintain daily logs for all days in which
onstreet driving occurs. Instructors should make sure, by use of spot
checks, that all students have up-to-date books in their possession
each time they participate in a street lesson.
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Students learn at different rates, depending upon their general ability
and their aptjtude for specific subjects. Students who are havjng a
djffjcu~t time must be provided remedjal instruction in order to ful-
fill instruction objectjves and meet graduation requjrements. The
fo~~o~~ing suggestjons are offered to assist in provjd~ng remedial
instruction.

adjust ~nstructjona~  Time

When students must take turns engaging in jnstructjonal  actjvjty, which
is usually the case in jnstruct~on outside the classroom,  the time
should be adjusted to give slower students addjtjona~ practice.
Obvjous~y,  addjt~ona~ practice can be provided slower students only at
the expense of faster students. Care must be taken to make sure that
students are not cheated of an opportunity to practice sjmply because
they learn QuicKeys after all they have paid the same tu~tjon. How-
ever, once the faster students have achieved the objectjves of a par-
ticular lesson, there is not a great deal to be gained by providing
addjtiona~ practice. That time is better used by slower students.

identify Sources of Trouble

Before attempting to provjde remedial jnstruction,  it is necessary to
jdent~fy the source of student def~cjencjes, For example, a student's
diffjculty in steerjng a prescribed path may have nothjng to do with
steer~ng~ but rather may result from the student~s failure to look far
enough in front of the vehicle. Each range and street lesson plan
identjfjes  sources of some of the more commonly encountered student
difficulties. Sjmp~y havjng students practice an activity, wjthout
correcting the causes of jnadequate or jncorrect performances will not
lead to improvement. In fact, having students practice under those
circumstances can make it difficult to correct defjcjenc~es at a later
time,

Look for Physical and Mental Problems

All students must be screened before admission to school to make sure
they are phys~ly and mentally equipped to drive a tractor-trajler
safely. ~owever~ screenjng tests cannot always identjfy all possible
problems= The instructor should be alert to the following types of
pi-ob~ems:

Lack of acuity--Students  can pass a standard eye test and still
not see well enough to drive safely. One common problem is the
lack of ~~dyn~~c visual acu~ty,~' that is, the jnabj~jty to see
clearly while the vehicle is movjng. Students who fail to respond
to certain signs and signals or who don't react to potentially
dangerous situations may not see well enough.
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Ni ht Vision--Daytime and nighttime vision are two different
ome people lose the ability to see clearly as the level

of light begins to drop. Others can see very well in the dark,
but are easily blinded by the glare of headlights. Students who
can drive well during the daytime, but have difficulty in night-
time sessions may have a nighttime visual problem.

Field of Vision--Some people have difficulty seeing things "out of
the corner of the eye." Drivers who fail to notice the vehicle
when they pull alongside may suffer from this problem.

Hearing--It is important to be able to hear well -- horns,
screeching brakes, sirens, unusual engine noises, the transmis-
sion, and so on. Statistics show that drivers who have hearing
problems tend to be less safe on a per-mile basis than drivers
with normal hearing. Students who have to have instructions
repeated or do not seem to grasp what is said may be suffering
from a hearing problem.

Physical Strength--Driving a tractor-trailer is physically taxing.
Drivers who cannot handle a 2- or 3-hour stint behind the wheel
during training are not likely to be able to stand up to the
rigors of interstate driving. Students who complain of fatigue,
or show it in their driving, may have a physical problem.

Emotional Problems--Students who are unusually impatient, who "fly
off the handle," or who exhibit other personality characteristics
that do not go along with safe driving, are poor safety and/or
employment risks regardless of how well they are able to handle
the vehicle. Watch for students who are given to frequent
emotional outbursts.

Mental Limitations--Many aspects of tractor-trailer operation are
mentally very demanding (e.g., obtaining permits, cargo documenta-
tion, hours of service regulations). Students who are unable to
grasp these subjects during training face a very limited job market.

Students who evidence one or more of these physical or mental limita-
tions should be referred to the school administration for appropriate
action.

Report Deficiencies

Students whose deficiencies cannot be corrected during regular class
hours must be reported to the school administration so that they can be
scheduled for special remedial instruction. A form for reporting
remedial instruction requirements should be obtained from the school
administration. In reporting the problems, it is important to describe
student problems as fully as possible. The description should include
(1) the specific performance deficiencies observed, (2) the suspected
sources of the deficiencies, and (3) the type and amount of remedial
instruction needed. In the case of suspected physical or mental
problems, great care must be taken to avoid embarrassment to the per-
sons involved. Reports to the school administration should be prompt,
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factual and confidentja~. Rights of personas privacy must be respected* Don't
get involved in areas where you lack expertise. For example in the case of
suspected visual acujty problem, don't state that the person needs glasses.
Instead, state that a vision problet~ is s~~spected  and that an examjnat~on by a
medical visual specialist is recommended. thereafter, allow the school
administration to handle the problem.
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TRAINING AIDS AND LIST OF SOURCES

The following is a list of instructional aids that are available
for use in conjunction with this course. Items are listed according to
their applicability to the entire course, sections of the course or
individual units. Note: These items have not been reviewed, hence no
endorsement is made or implied of their suitability or accuracy.

Following the list of aids, are the addresses of the organizations
from which these and possibly other items can be obtained.

Entire Course

Anatomy of a Safe Trip. National Safety Council, booklet, 20 pages

ATA Fleet Safety Service, American Trucking Associations, an annual
subscription service containing standards, materials, loss prevention
(safety) training material, reference manual

Carrier or Killer, Greater Los Angeles Chapter - National Safety
Council, a 16mm film covering six main causes of truck accidents
(weather, alcohol, pills, fatigue, speed, carelessness), 28 minutes

Company Roadeo Manual, American Trucking Associations, how to conduct a
company truck roadeo and use of roadeo as a testing, training and
recognition device, 17 pages

Driver Education Equipment Catalogue, American Automobile Association,
a listing of items including many types of driver testing equipment,
brake detonators (Unit 2.3), eye movement (check) mirrors (Unit 2.1),
plus other classroom and driving range training aids, 33 pages

Driver Education Supplies Catalogue, Bumpa-Tel, a listing of films,
projection equipment, classroom and range training aids and driver
evaluation equipment, such as brake detonators and student eye check
mirrors, 40 pages

Driver Trainer Manual, Private Truck Council of America, includes
chapters on the driver trainer, effective teaching methods, safe
driving rules and regulations, 63 pages

Driving Safety: Trucks, Library Filmstrip Center, filmstrip,
color/sound, 60 frames, 17 minutes

Facts for Drivers, American Trucking Associations, in question/answer
format covering safe drving, the FMCSR, fire-fighting and first aid, a
pocket size booklet for training drivers

Federal Motor Carrier Safety Regulations (pocket size), American
Trucking Associations, covers Parts 390-397 of the FMCSR and a digest
of the Hazardous Materials Regulations
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Federal Motor Carrier Safety Regulations rnterpretatjons~  Bureau of
Motor Carrier Safety, booklet contajnjng official interpretations of
the ~MCS~, August 1983 edition, 23 pages

Federal Motor Carrier Safety Regulations Pocketbooks  J.J. Keller and
Assocjates~ Parts 390-397 of the FMCSR and a Compendjum of the
Hazardous materials Regulations and Exp~anatjons

Federal Motor Carrier Safety Regulations Trainjng Package, ~AOO800~
Natjonal Audiovjsua~ Center, 514 color slides, 8 cassettes and script

Film Rental Catalogue~  Greater Los Ange~es Chapter - Natjona~ Safety
Councils a listing of 1,500 films and video cassettes covering subjects
in safety, hearth, trajnjng~  supervjsion, traffic, first aid and
~ornrner~j~~  vehicle transportations 60 pages

Fleet Safety Compliance Manual, J.J. Keller and Assoc
manual

Fleet Safety Training Aids Source Djrectory,  J.J. Kel
Assocjates~ listing of films, tapes, books, etc., for
59 pages

iates, a reference

ler and
b driver trainjng,

Motor vehicle Drjving Practices, J.W. Lord Publjshing Company~ contains
a broad range of material on defensive drjving practices, the driver's
responsibjljty  and foul weather drjvjng practices, 64 pages

Pro-dr~vjng Attjtudes~ The Film Library~ film, color, 13 mjnutes

Professional  Truck Driver's Handbook, Private Truck Councj~ of Amerjca~
A digest of the Federal Motor Carrier Safety Regulatjons that drivers
must know, j~~ustrated,  pocket size, 70 pages

Safety--A Way of Life, National Safety Councjl, film, color,
21 minutes

Safety and Training Film Catalogs international  Safety Academy,
34 pages

Safety Equjpment Cata~ogue,  Direct Safety Equipment Company, a listing
of items to support many areas such as driving range pavement markers
~stripjng machjnes~, traffic cones, barricades and personas protective
equjpment~  68 pages

Safety Management Products~ &ata~og, ~nternatjona~  Safety Academy
(Texas), 9 pages

The Driver Safety and Educatjon Trainjng System , Transportatjon
industry Consu~tants~  Inc., covers several areas, 125 pages
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Entire Course (continued)

The Interstate Truck Drivers Handbook, J.J. Keller and Associates,
Simplified Version of Driver's Responsibilities as required by the
Federal Motor Carrier Safety Regulations, 80 pages

The Safety Makers, International Safety Academy, catalog of rental
safety and training films, 24 pages

Truck Driver Training Manual, American Trucking Associations, a
supervisor's guide for training fleet drivers, 85 pages

Truck Drivers Handbook, American Trucking Associations, covers such
areas as driving rules, accident procedures, equipment care, public
relations and courtesy, a pocket size booklet

3-D Driving Course, The Hartford Insurance Company, an advanced course
in traffic safety for commercial fleet drivers

Section 1

ATA Truck Roadeo Course Diagrams and Problems, American Trucking
Associations. this booklet is revised periodically and is essential to
setting up realistic driving range problems for this training
curriculum.

ATA Truck Roadeo Rules and Procedures - State and National, American
Trucking Associations, revised annually, 106 pages

Stopping-Parking-Emergency Warning Devices, Transportation Industry
Consultants, Inc., sound on slide.

Unit 1.1

The Professional Way: Defensive Driving, National Safety Council
(Stock Number 298.60) covers the six point professional drivinq code in
a 27 page pocket size booklet - although defensive driving is Got
taught in this unit it is useful for introduction to what professional
driving is all about

Unit 1.3

Driver Inspection Report, American Trucking Associations, driver's
daily vehicle inspection report forms in triplicate

Driver Pre-trip Inspection, Transportation Industry Consultants, Inc.,
sound on slide

Take the Trouble, Greater Chicago Safety Council, film, 16 mm, color,
13 minutes
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Unit l-3 ~continued~

Take the Troubles Greater Los Ange~es Chapter - Natjonal Safety
Councjl~ 16 mm film on pretrip vehicle jnspectjon~  13 mjnutes

vehicle inspection Report Form, J.J. Keller Assocjates~ driver's daily
vehicle inspectjon form, with step-by-step jnstructions on what to
inspect

Unit 1-6

Better Backings National Safety Council, 30 slides and script

Big Blind Spot ~preventing backing accidents~,  Natjonal Safety Councils
film 16 mm, color, 10 minutes

Let's Stop Here ~parking~~ Greater Chicago Safety Councjl, film, 16 rnm~
color, 10 minutes

Look, Stop jacking Accidents, Natjonal Safety Councj~, booklets
18 pages

Look, Stop Backjng Accidents, Natjona~ Safety Council, film 16 mm, B&W,
10 mjnutes

Hooking Up the Twin Trailer, National Safety Council, film, color,
11 minutes

uncoupling the Twin Trailer, National Safety Councj~, film, 16 mm,
color, II mjnutes

Unit 1.9

Hooking Up the Twin Trailer, Greater Los Angeles Chapter - National
Safety Councj~~ 16 mm film, I1 minutes

~ncoup~jng the Twin Trailer, Greater Los Angeles Chapter - National
Safety Councjl~ 16 mm film, I1 mjnutes

A Matter of Adjustment, Greater Los Angeles Chapter - Natjonal Safety
Councjl~ 16 mm film, 10 minutes

Adapting to Condjtjons, The Film L~brary~ film, color, 8 mjnutes

Always the Other Guy, Amerjcan Trucking Assocjatjons, film, 16 mn
sound, 20 minutes

City Driving, Transportatjon  industry Consultants~ Inc., sound on
slide
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Section 2 (continued)

Deadly Driving Errors Series, "A Matter of Adjustment", National Safety
Council, film, 16 mm, color or B&W, 10 minutes

Defensive Action, Indiana University Audio-visual Center, (defensive
driving), film, 16 mm, B&W, 30 minutes

Defensive Driving--Managing Time and Space, American Automobile
Association, leaflet (also under Section 3)

Driving the Interstates: Seven Skills for Safety, Greater Chicago
Safety Council, Inc., film, 16 mm, 23 minutes

Emergencies In the Making, National Safety Council, (avoiding hazardous
situations), film, 16 mm, color, 15 minutes

Evaluating Expressway Dynamics, Aetna, filmstrip and audiotape

Facts for Drivers, American Trucking Associations, booklet, 133 pages
(also under Section 3 and Unit 5.4)

Freeway Driving is Different, American Automobile Association, film,
16 mm, color, 15 minutes

Freeway Driving Tactics, The Film Library, film, 16 mm, color,
16 minutes

I.P.D.E. Response Driving Course, Aetna, A complete course for
defensive driving with student and instructor manuals

Intersections, Transportation Industry Consultants, Inc., sound on
slide

Interstate Driving, Transportation Industry Consultants, Inc., sound on
slide

Living with the Smith System, Greater Los Angeles Chapter - National
Safety Council, 16 mm film or video cassette, 12 minutes

Passing, Being Passed and Meeting Other Vehicles, Transportation
Industry Consultants, Inc., sound on slide

Personality and Perception, Aetna, (affects of personality on
perception) filmstrip and cassette, color

Preventable - Yes or No?, Greater Los Angeles Chapter - National Safety
Council, 16 mm film, 10 minutes

Question of Alternatives, North American Van Lines, 16 mm film or video
tape program, color, 12 minutes

Rail-Highway Grade Crossings, Transportation Industry Consultants,
Inc., sound on slide
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Section 2 ~continued~

Signs of the Times, Greater Los Angeles Chapter - National Safety
Councjl~ 16 mm film, explaininq meanings placement and importance to
safe driving of hjg~way~signs,-7  mjnut~s

Speed, Stoppjng and Following Distances, Transportation
Consultants~ Inc., sound on slide

industry

Split Second Decisions, Natjonal Safety Council, ~avoid
sjtuatjons~~ film, color, 14 minutes

Spot the Drivjng Errors, National Safety Council, film,
minutes

ing emergency

color,

The ABC's of Defensjve Drivjng, ~ndjana ~njvers~ty Audjo-visua
film, 16 mm, 13 mjnutes

13

The Expert Seeing Series, Natjona~ Safety Councjl, 5 different

1 Centers

films

1. Aim High in Steering~  2. Get the Big Picture, 3. Keep Your Eyes
Moving~ 4. Leave Yourself an Out, 5, Make Sure They See You, All 16
mm color films, each one approxjmate~y  10 minutes long

The Final Factor, National Safety Council, show djfferent factors
contribute to an accjdent~, film, 16 mm, 14 mjnutes

The Iron Graveyard, Greater Los Angeles Chapter - Natjona~ Safety
Council, a 16 mm film on city drjvjng, 10 minutes

The Magic Circles of Defensive Drjvjng~ National Safety Council, film,
16 mm, color, 10 minutes

The Magic Circles of Defensive Drjvjng, Greater Los Angeles Chapter -
National Safety Councjl, 16 mm film, 10 minutes

The Road Test 9 in 10 Drivers Can't Pass ~Avojding driving errors~,
~nstjtute  of Driving Behavjor, booklet, 24 pages

Unit 2-1

Big Blind Spot, Greater Los Angeles Chapter - National Safety Councils
16 mm film or video cassette, 10 minutes

Look Ahead~ Transportation industry Consultants, Inc., sound on slide

Seeing Habits for Expert Drjving, Ford Motor Company Film Ljbrary~
fi~mstrjp~  record, and work book

Test Your See Powers National Safety Councjl~ booklet

The Smith System of Space Cushion Drjving ~Commercial Vehjc~es~~
Greater Los Ange~es Chapter - National Safety Councils 16 mm film or
video cassette, 30 mjnutes

Trajnjng Your Eyes for Expert Drjvjng, institute of Driver Behaviors
booklets 14 pgs

-
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Unit 2.1 (continued)

Visual Acuity Tester with Color Recognition, American Automobile
Association, equipment

Unit 2.3

A Matter of Distance,
Council, a 16 mm film
10 minutes

Greater Los Angeles Chapter - National Safety
demonstrating "Timed Interval Driving Technique",

A Matter of Speed, Greater Los Angeles
Council, 16 mm film, 10 minutes

Can You Stop in Time?, Greater Chicago
color, 10 minutes

Chapter - National Safety

Safety Council, film 16 mn,

Deadly Driving Errors Series, "A Matter of Speed", National Safety
Council, film 16 mm, color, or B&W, 10 minutes

Pro Driving Tactics, Greater Los Angeles Chapter - National Safety
Council, 16 mm film or video cassette, 15 minutes

Reaction Brakes and You, National Safety Council, film 16 mm, color,
8 minutes

I

Speed Management, North American Van Lines, 16 mm film or video tape
program, color 10 minutes

Strategy and Tactics of Safe Driving, Intext, manual and
transparencies

Tire Hydroplaning, New York State College Film Library, film, 16 mm,
B&W, sound, 12 minutes

Too Fast for Conditions, American Trucking Associations, film, 16 mm,
color, 13 minutes

Unit 2.4

A Matter of Intersections, Greater Los Angeles Chapter - National
Safety Council, 16 mm film, 10 minutes

A Matter of Passing, Greater Los Angeles Chapter - National Safety
Council, 16 mm film, 10 minutes

Compromise and Separate, Aetna, filmstrip and audiotape

Deadly Driving Errors Series, "A Matter of Distance;" "A Matter of
Intersections;" "A Matter of Passing", National Safety Council, film,
16 mm, color, 10 minutes each

How to Pass Safely, National Safety Council, film 16 mm, B&W,
10 minutes

Intersection Safety, Greater Chicago Safety Council, film, 16 mm,
color, 10 minutes
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Unit 2.4 ~continued~

Isolate and Stabilize, Aetna, filmstrip and audiotape

Snace Manaaement. North Amerjcan Van Lines, 16 mm film or video tapeI ~~~
programs color, i0 minutes

The Crossroads Crash, Nationa
10 minutes

7 Safety Council, film, 16 mm, BAWD

Unit 2.5

A Matter of Darkness, Greater Los Angeles Chapter - National Safety
Council, I6 mm film, 10 minutes

Deadly Driving Errors, Series II, "A Matter of Darkness'~,  National
Safety Councjl ) film, 16 rnrn~ color, sound, 10 minutes

Driver in the Dark, National Safety Council, booklet

Driving at fight, National Safety Councils film, 16 mm, color,
10 minutes r

Driving Under Special Conditions~ National Safety Count
B&W, 25 minutes (also under Unit 2.6)

il, film, I6 mm,

, film, 16 mm,Night Driving Tactics, Auto Club of Southern California
color, 17 minutes

Night Drjving Tactics, The Film Library, film, 16 mm, color,
20 ~~inutes

Njght Operations, North American Van Lines, I6 mm film or video tape
programs color, 10 minutes

Night Sight Meter, American Automobile Association, ~measures vision in
darkness~~  equjpment

Porto Glare, Intext, ~portable night driving simulators, equipment

To Drive at Night, American Automobile Associations film, color,
I3 minutes

Unit 2A

Adverse Weather, Transportation Industry Consultants, Inc., sound on
slide

Adverse Weather Driving~ National Safety Councils slides and
questions, 10 mjnutes

Driving Under Special Conditions~ National Safety Councils f
B&W, 25 minutes (also under Unit 2-5)

30
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Unit 2.6 (continued)

Extreme Driving Conditions, North American Van Lines, 16 mm film or
video tape program, color, 10 minutes

Keep Rolling with Safety in Winter Weather, National Safety Council,
booklet, 16 pgs

Safe Driving in Bad Weather--Trucks, National Safety Council, film,
16 mm B&W, 16 minutes

Surviving Winter Driving, Greater Los Angeles Chapter - National Safety
Council, 16 mm film, 10 minutes

The ABC's of Safe Winter Driving, Channing L. Bete Company, booklet

Winter Truck Driving, National Safety Council, film, 16 mm, color,
19 minutes

Winter Truck Driving Safety, National Safety Council (Stock Number
399.54), a 14 page booklet of training information based upon tests
conducted annually by the Committee on Winter Driving Hazards

Section 3

Emergency Driving Tactics, Greater Los Angeles Chapter - National
Safety Council, 16 mm film or video cassette on many common emergency
driving situations, 18 minutes

Facts for Drivers, American Trucking Associations, booklet, 133 pgs
(also under Section 2 and Unit 5.4)

Panic Preventer, National Safety Council, (discussion of highway
emergencies), booklet

Safety On the Move: Truck Haulage Safety, Greater Los Angeles
Chapter - National Safety Council, 16 mm film, 16 minutes

Skids Can Be Controlled, Liberty Mutual, film, 16 mm, color,
15 minutes

Spot the Driving Errors, Greater Los Angeles Chapter - National Safety
Council, covers 30 driving errors using commercial vehicles, a 16 mm
film with an answer checklist included, 15 minutes

The Professional Way: Defensive Driving, National Safety Council,
(Stock Number 298.60) covers the six point professional driving code in
a 27 page pocket size booklet

Unit 3.1

Hazard Perception, North American Van Lines, 16 mm film or video tape
program, color, 12 minutes

Identify and Predict, Aetna, filmstrip and audio tape
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~~~edj~ents  to ~jsjon and control, Aetna, fi~~strj~ and audio tape

~e~~e~tion of ~rjving ~azards~ Shell Oil Co,, film, 35 mm, color
fj~~stri~ and guide book

See-~~jnk-~o~ rational Safety ~o~n~i~, 30 slides

c Safety ~o~ndatjon,  film

color, script

A Split Second from hangers Aetna, ideating with
film and djs&~ssjon guide; driver j~~rove~ent services,

Brake detonators  ~~erjcan ~~to~~~i~e association, e~~j~~ent

defensive ~rivjng-managing Time and Space, Sheridan ~~to~o~j~e
associations provers evasive tactics), leaflet

Emergency ~rjvjng Tactics, treater ~~i~ag~ Safety ~o~n~i~, film, 16 mm,
color, 18 minutes

emergency maneuvers, Ford rotor company
f~~~strj~~re&ords

~ea~tjng to E~ergen~jes~ Aetna, filmstr

Six deadly Skids, ~atjona~ Safety ~o~ncj~~ film, 16 mm, color, 26 fixates

Skid control and recovery,  forth ~~er~~an Van Lines, 16 ~~~ film or
video tape program, color, 13 minutes

S~rvjving tinter ~rjvjng, treater Los ~nge~es &~a~ter - rational Safety
~o~n~j~~ 16 mm film or video cassette, 10 minutes

ABC's of the Diesel Engine, General rotors Carp,, film, 15 minutes

Air Brake System-hart 1, 3endix~ 35 ~~ slides, cassette, meet
handout material

Air Brake System-hart 2, ~endix~ 35 mm slides, cassette, meet
handout ~aterja~

Air Brake System maintenance, Bendix, 35 ~ slides, cassette,
guide, handout material

~e~i~~e ~ajntenan~e Records, 3.5, Keller and ~ssociates~ zany
types of records and ferns

ing guide,

ing guide,

meeting

different
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Section 4 (continued)

In addition to the above materials for Section 4, catalogs of
instructional aids can be obtained from the following companies:

Audio-Visual programs on ignition systems, Standard Motor Products

Bulletin 79-3387109; Service Training Aids Publications Parts Catalogs,
Cummins Engine Co.

Clark 5 Speed Manually Shifted Transmissions, Clark Equipment Co.,
35 mm slides and script

Fuel Injection Pump Wall Charts, American Bosch

Information Regarding Electrical Systems, The Prestolite Co.

Slide/Cassette Programs and Cutaway Turbocharger Displays, Roto-Master

The Care and Feeding of Diesel Engines, CAV Simms Bryce, booklet

The Long Haul (oil filters); Go Heavy Duty (oil filters), AC Spark
Plugs, super 8 mm films, 15 minutes each

Theory of Operation of Axle Differentials, Clark Equipment Co., 35 mm
slides, script and 2 cassettes.

Wall Charts and Other Information on Vehicle Systems, Mack Trucks, Inc.

All tractor manufacturers have service manuals and shop manuals which
contain excellent information and illustrations. Contact the
manufacturer or local dealer for information on how to order.

Section 5

A Truck Driver's Concern, Transportation Industry Consultants, Inc.,
sound on slide

Safety Attitudes, Industrial Training Aids, film, color, 10 minutes

The Professional Driver, Transportation Industry Consultants, Inc.,
sound on slide

Unit 5.1

A New Way to Lift, Nationa 1 Safety Counci 1, film color, 10 minutes

Be a Pro, Hyster Co., (forklift operation), film, 16 mm, color,
17 minutes

Bend Your Knees, International Loss Control Institute, film, 16 mm,
color, 22 minutes
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Unit 5-1 ~~ontjnued~

Delivery ~njuries~ The Film Library, film, color, 7 mjnutes

Don't Drop the Ball, The Film Library~ ~forklift operations, film
16 mm, color, 18 mjnutes

Driver's Pocket Guide to Hazardous Materjals~ J.J. Keller and
Asso~iates~ A simplified yersjon of the D.O.T. Hazardous Materjals
Regu~at~ons~ including colored placard charts, 267 pages

Handbook of Riggjng - Third Edition - by W.E. Rossnage~,  McGraw-Hill
Pub~js~~jng~  An in-depth text ~overjng rope, chain, cables, wire ropes,
slings, brooking, braving and useful formulas~ 383 pages

Handle With Care, Eaton Corp., ~forklift operational film, 16 mm,
color, 16 mjnutes

High Pressure Cylinders, international  Training Consultants~ (safe
handljng~,  35 mm filmstrip, with cassette

How to Avoid Muscle Strains, Natjonal Safety Council, film, 16 mm,
color, 15 minutes

injury Controls American Trucking Associatjons~ 7 djfferent slide
cassette programs explaining safe work practices

Lifting Man's Age Old Problems National Safety Coun~~~~ film, color,
14 rnjnu~es

Manual Ljftjng~ international  Training Consultants, 35 mm fj~mstrjp and
cassette

Rythm ~'~Remember  How You Treat Hazardous Materials"~, Du Pont, programs
seminars~ slides, cassettes, films, filmstrips, cards, posters, decals

Safe Operatjon of industrial Trucks, National Fire Prote&tion
Associations wall chart

Techniques of Ljftjng, Natjonal Safety Counting film, color,
10 minutes

The Bi Lift Hyster Co., ~forkljft operations, film, color,

The Color of Danger, National Safety Councils ~forkljft operations,
film, color, 25 minutes

The industrial Weight Lifter, National Safety Counsel, ~avoiding back
jnjurjes~~ film, 16 mm, color, 15 minutes

The S lit Second, industrial Trajnjng Aids, ~prevent~ng jndustr~a~
~~ color, 11 minutes

Transportation Emergency Guides, Manufacturing Chemists Association,
~jnformatjon  cards with accidents  ~nvolvjng ~hern~&a~s~
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Unit 5.1 (continued)

NOTE: Many of these items on safe lifting are also applicable to
Unit 5.5

Unit 5.2

Handling Hazardous Materials, American Trucking Associations, covers
all aspects of handling hazardous materials, duties of transport
personnel and illustrates placards and labels with instructions for
their use

Hazardous Materials Slide Program, American Trucking Associations, a
5 part audio-visual presentation for training drivers

Hazardous Materials Supplies, American Trucking Associations or J.J.
Keller and Associates, can supply vehicle placards, shipping labels,
cargo manifests and wall chart-loading and storage guides

Motor Carrier Employees Handbook for the Prevention of Freight Loss and
Damages, American Trucking Associations, training material for
transportation personnel who handle freight or freight documents to
prevent damages, loss or delays

Transportating Hazardous Waste, American Trucking Associations, covers
E.P.A. and D.O.T. as well as State requirements for hazardous waste
transportation including the cargo manifest, registration and permit
requirements

Unit 5.3

Driver's Duty Status Record Supplies, American Trucking Associations,
or J.J. Keller and Associates can supply Driver's Daily Status Record
Books (formerly called log books), multi-day logs, monthly log summary
sheets and log summary envelopes

Driver's Log, Transportation Industry Consultants, Inc., sound on
slide

Supervisors Guide to Hours of Service, J.J. Keller and Associates, a
comprehensive training booklet of 49 pages, covering both Federal and
State drivers hours of service regulations. Provides examples, charts
and covers use of the various type logs as required by the Driver's
Duty Status Record

Unit 5.4

A Life at Stake - CPR, Greater Los Angeles Chapter - National Safety
Council, 16 mm film or video cassette on Cardiopulmonary Resuscitation,
21 minutes

Be Your Own Traffic Judge, National Safety Council, (evaluating
accidents), booklet, film, slides
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Usit 5-4 ~continued~

Bleedjng--What to Do, The Film Ljbrary, film, I6 mm, color, 17 mjnutes

Breath of Life, National Safety Counsels ~mouth to mouth
resus~itation~~ film, 16 mm, color, 20 minutes

Cardjopu~monary  Resus~itatjon ~CPR~~ US Department of the interiors
film, color, 19 mjnutes

Emergency First Aid, Film Communicators, film, 16 mm, &olor~sound, 19
minutes~ slides, color, 35 mm, 19 mjnutes; filmstrips 35 mm,
19 minutes

Extjnguish That Fire, The Film Library, film, 16 mm, color, 25 mjnutes

Facts for Drivers~ Amerj~an Tru~kjng Associations, 133 pgs (also under
Section 2 and Section 3)

Fire Prevention and Fire Fjght~ng, Transportatjon industry Consultants~
Inc., sound on slide

First Aid A&tjon, The Film Library~ film, 16 mm, color, 22 minutes

First Aid Noes National Safety Council, film, 16 mm, color, 26 minutes

First On the Scene, Greater Los Angeles Chapter - National Safety
Counting a I6 mm film detajling steps to take at the scene of an
accident, 16 minutes

Flammable Ljqujd Fire Safety, The Film Library, film, color,
20 mjnutes

In Case of A~~jdent, National Safety Counted, film, BOW, 10 mjnutes

incident Rendered Safe, Greater Los Angeles Chapter - National Safety
Coun~j~~ a 16 mm film dealing with 2 road accidents involving  hazardous
~hernjca~  loads, 22 minutes

rn~jdent Rendered Safe, The Film Library~ ~hazardous  cargo ac~idents~,
film, color, 20 minutes

Portable Fire Extinguishers, The Film Library, film, 16 mm, color,
20 mjnutes

Preventable--yes or No, The Film Ljbrary, film, color, 10 minutes

Red Cross Multjmedja  Course in First Aid, See local chapters of
American Red Cross

Repot-t That Accident, National Safe
mjnutes

ty Counting film, I6 rnrn~ color, 10
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Unit 5.4 (continued)

Standard First Aid Film Series, National Safety Council, 10 films

1. The Why and How of Standard First Aid
Aid Artificial Respiration
Aid Bandaging
Aid for Burns

2. First
3. First
4. First
5. First
6. First
7. First
8. First
9. First

10. First

Aid for Common Emergencies
Aid for Injuries to Bones, Joints and Muscles
Aid for Poisoning
Aid for Shock
Aid Transportation of the Sick and Injured
Aid for Wounds

Each film is in 16 mm, B & W, 25 minutes long

The Chemistry of a Petroleum Fire, The Film Library, film, 16 mm,
color, 28 minutes

Using Fire Extinguishers, National Fire Protection Association, film,
16 mm, color, 13 minutes

Unit 5.5

A Question of Attitude, Greater Los Angeles Chapter - National Safety
Council, 16 mm film dealing with the role of emotions and personal
problems in accidents, film, color, 10 minutes

Alcohol, Tobacco and Drugs Versus Physical Fitness, Greater Los
Angeles Chapter - National Safety Council, 16 mm film or video
cassette, 23 minutes

Driver Attitudes, Greater Los Angeles Chapter - National Safety
Council, 16 mm film or video cassette covering drinking and driving and
attitudes/emotions with some stop-action multiple choice questions
(question sheet included), 15 minutes

Drugs, Drinking and Driving, AIMS Instruction Media Series, Inc., film,
16 mm, color, sound, 20 minutes

Fatigue Can Be Fatal, National Safety Council, 8 pages

Fit to Drive. The Film Library, (physical fitness and medication),
film, color, 10 minutes

Liquor, Narcotics and You, Transportation Industry Consultants, Inc.,
sound on slide
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Unit 5-5 ~~ontinued~

Marjjuana~ Drjving and You, Greater Los Ange~es Chapter - National
Safety Council, 16 mm film on effects of marjjuana on drjvjng
abj~jties~ 13 mjnutes

Moods in Safety, industrial Trajnjng Aids, film, color, 21 minutes

Safety belts--Fast or Fiction, National Audio Visual Center, 50 35 mm
slides, sound tape and script, 12 mjnutes

Safety Through Seat Belts, ~ndustrja~ Trajning Aids, fil
12 minutes

Greater Los Ange~es Chapter - National
fitness and driving~~  16 mm film, 10

m, B&W,

Safety
minutes

Truck Drivers Only, Greater Los Angeles Chapter - Natjonal Safety
Counting 16 mm film, color, showing professional driver's need for good
on-the-road living habits, 14 minutes

~FO~~nrestra~ned Flying Objects, ~safety belts), General Motors,
Corporations Caljfornia Traffic Safety Foundations film, 16 mm, color,
14 minutes

Where Have All the People Goner ~safety belts), California Traffic
Safety Foundations  film, 16 mm, color, 14 minutes

NOTE: Many of the items listed in Unit 5.
here

Unit 5.6

1 Re: Lifting may be used

bulletin Advisory Servile, State Laws Depalrtment of American Tru~kjng
Associations (same address as Safety and Security Departments  order
number SL 1011, gives &omplete State requirements concerning taxes,
sizes and wejghts~ special permits~ regjstrat~on~ operatjng author~ty~
vehicle requirements, and summary tables and charts, available by
annual subs~rjptjon

Federal Regulatjons for Private Truck Operators~ Private Truck Council
of Amerj~a~ jnterprets the laws in easy to understand languages revised
periodically

Rand McNally Motor Carriers' Road Atlas, Rand McNally & Company,
52 Pgs

State Regu~atjons for Private Truck Operators, Private Truck Council of
Americas gives concise explanation on varjous State laws affe~tjng the
private carrier, revised periodically

a-
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Unit 5.6 (continued)

Summary of Size and Weight Limits, State Laws Department of American
Trucking Associations (same address as Safety and Security Department)
order number SL 0040, a State by State summary in table form of size
and weight limits

Truckers Atlas for Professional Drivers, Creative Sales Corporation,
376 pgs

1984 Trucker's Almanac, J.J. Keller and Associates, covers 21 sections
dealing with State size and weight regulations, reciprocity, proration,
ports of entry, exempt commodity hauling, rest areas and low
underpasses

Unit

American Roadmasters, American Trucking Associations, 16 mm color film,
helps drivers to understand how to present a better public image while
driving safely and economically, 28 minutes

DOT Audit Guide, Private Truck Council of America, explains how to
audit your own fleet operation for compliance with the Federal Motor
Carrier Safety Regulations, illustrates record forms needed for
compliance, which may be duplicated

B Y ,;;;;i;;);rive National Safety Council, (professiona
slide show, 30 slides and script book

1

Five Points of Pride, Greater Los Angeles Chapter - Nati
Council, 16 mm film covering 5 basics that all good pro
driving with skill; obeying the law; driving economical1
time and keeping good will; 10 minutes

ism in

onal Safety
drivers follow:
y; being on

How and Where to Check Driving Records, American Trucking Associations
and 5.3. Keller and Associates can supply manuals giving all
information necessary to check a driver's past driving record on a
State-by-State basis

Just One Road, American Trucking Associations, 16 mm color film helps
motorist and professional drivers understand one another better, 14
minutes

More Than Maneuvers, National Safety Council, (courtesy in driving),
film, 16 mm, color, 10 minutes

Personnel Record Forms, American Trucking Associations or 3.5. Keller
and Associates can supply applications for employment, D.O.T. Physical
Examination forms, certificates of road test and written examinations,
annual review of violations record forms and complete driver
qualification kits
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Unit 5-7 ~~ontjnued~

Sharing the Road, Amerj~an Tru~kjng Asso&
designed to motivate professional drivers
the ~ublj~~ 16 mjnutes

iations, 16 mm color film,
regarding sharing roads with
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SOURCES

AC Spark Plugs Division
General Motors Corporation
Flint, MI 48556

AIMS Instructional Media Services
6262 Justin Avenue
Glendale, CA 91201

Aetna Life & Casualty Company
151 Farmington Avenue
Hartford, CN 06156

American Automobile Association
8111 Gatehouse Road
Falls Church, VA 22042

American Bosch
3664 Main Street
Springfield, MA 01107

American Trucking Associations, Inc.
ATT: Safety and Security Department
1616 P Street, NW
Washington, DC 20036

Auto Club of Southern California
Terminal Annex, Box 2890
Los Angeles, CA 90051

Bendix Corporation
Heavy Vehicle System Group
Elyria, OH 44035

Bumpa-Tel, Inc.
P.O. Drawer A
Cape Girardeau, Missouri 63701

Bureau of Motor Carrier Safety
ATT: Regulations Division
400 Seventh Street, NW
Washington, D.C. 20950
(202) 426-1700

CAV Sims Bryce
Joseph Lucas No. America Inc.
30 VanNostrand Avenue
Englewood, NJ 07631

Channing L. Bete, Co., Inc.
45 Federal Street
Greenfield, MA 01301

California Traffic Safety Foundation
4111 Broadway
Oakland, CA 94611

Clark Equipment Company
1300 Falahee Road
Jackson, MI 49203

Creative Sales Corporation
762 West Algonquin Road
Arlington Heights, IL 60005

Cummins Engine Company, Inc.
1000 Fifth Street
Columbus, IN 47201

Direct Safety Company
7815 South 46th Street
Phoenix, Arizona 85040

E.I. DuPont de Nemours & Co., Inc.
Applied Technology Division
Wilmington, DE 19898

Eaton Corporation
North American Headquarters
Transmission Division
Kalamazoo, MI 49003

Film Communicators
11136 Weddington Street
North Hollywood, CA 91601

The Film Library
International Safety Academy
PO Box 76146
Los Angeles, CA 90076

Ford Motor Company Film Library
The American Road
Dearborn, MI 48121
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General Motors Corporation
Public Relations Staff
Film Library
General Motors Building
Detroit, MI 48202

G~~eater Chicago Safety Counting Inc.
10 North Clark Street
Chi~ago~ IL 60602

G~~eater  Los Angeles Chapter of the
National Safety Coun&~~

616 South Westmoreland Avenue
Los Angeles~ California 90005

The Ham-tford Insurance Company
Ham-tford Plaza
Hartford~ CT 06115

Hyster Company
Industrial Truck Operations
PO Box 847
Dan~~ille~ IL 61832

Hyster Company (for catalogs
remarketing  Training Department
PO Box 2902
Portland~ OR 97208

I~~diana university
Audio-visual Center
Bloomington~  IN 4740~

Industrial Training Aids
Box 326
Napes-ville~  IL 60540

Institute of Driver Behavior
PO Box 165
Grosse Ile, MI 48138

International Loss Control Institute
PO Box 1997
Atlantan GA 30301

International Training Consultants
99 East Magnolia Blvd, Suite 113
Burbank~ CA 91502

Intext, Inc.
Driver Testing Equipment Division
925 Oak Street
Scranton, PA 18515

International Safety Academy
10575 Katy Freeway
PO Box 19600
Houston~ TX 77024

international  Safety Academy
The Film Library
PO Box 76146
Los Angeles, CA 90076

J. J. Keller & Asso&iates~ Inc.
145 West Wisconsin Avenue
Neenah, WI 54956

Library Fj~mstr~p Center
3033 Aloma
Wj~hjta, KA 67211

Liberty Mutual insurance Company
Loss Prevention Department
175 Berkeley Street
Boston, MA 02117

J. Willard Lord Publishing Company
1007 Travers Drive
Char~estown, South Carolina 29412

Mack Trucks, Inc.
Box M, 2100 Mack Boulevard
Allentown, PA 18103

Manufacturing  Chemists Asso&iation
1825 Conne~tj~ut Avenues NW
Washington, DC 20009

M&Graw-Hill Publishing, Inc,
ATT: Mail Order Book Dept.
1221 Avenue of the Americas
New York, New York 10020

National Audiovisual Center
General Servj~es Admjn~stration
ATTN: Order Section, NACDO
Washington, DC 20409
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National Fire Protection Association
470 Atlantic Avenue
Boston, MA 02210

National Safety Council (NSC)
444 N. Michigan Avenue
Chicago, IL 60611

New York State College Film Library
Roberts Hall
Cornell University
Ithaca, NY 14850

North American Van Lines
Director of Training
PO Box 988
Fort Wayne, Indiana 46801

Prestolite Company
Technical Service Department
511 Hamilton Street
Toledo, OH 43602

Private Truck Council of America, Inc.
2022 P Street, NW
Washington, DC 20036

Rand McNally & Company
PO Box 7600
Chicago IL 60680

Roto-Master
Advertising Department F-O
7101 Fair Avenue
North Hollywood, CA 91605

Shell Oil Company
Public Affairs Department
PO Box 2463
Houston, TX 77001

Standard Motor Products
Marketing Services Department
37-18 Northern Boulevard
Long Island City, NY 11101

Transportation Industry
Consultants, Inc.

201 Office Park Drive
Birmingham, AL 35223

U.S. Department of the Interior
Mine Enforcement and Safety Admin.
4800 Forbes Avenue
Pittsburgh, PA 15213

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402
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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.



agreed ~ejgh~ A weight set and agreed upon by carrier and
shinier as a basis for charges,

a i r  brakes Brakes that utilize compressed air instead of f

air cleaner Device for cleaning and purifying air entering

luid,

engjne- Also called air filter, There may be two, a primary
a secondary.

air c~~ressor Device to build up and maintain required air
pressure in the brake system reservoir,

air filter Same as air cleaner.

air filter restriction gauge Registers the flow of air through
the air filter element. ~rovjdes indication of filter's obstructjon
by dirt and other materials whjch wound restrict the flow of air to
the engine.

air hose See air lines.

air intake djstrjb~t~og  ~aojfo~d Distributes air to the various
cylinders of the engine and attaches to the cylinder heads at the
intake ports.

air-lift axle An axle with an elevating device operated by air
that enables the driver to regulate the amount of wejght carried on
that axle by raising or powering it.

air lines Used to carry compressed air from one part of the air
brake system to another and from tractor to the trailer. One line is
called the ~ergency or supply line and is always charged
with compressed air. The other line is called the service or
control line. When the air brake treadle valve is depressed,  air
flows from the supply resevoir through the service line and
causes the brakes to apply.

aj~-over-hydra~l ic brakes Brakes on a vehicle that have a
regular hydrau~jc system assisted by air pressure,

air pressure gauge measures pressure of air in air tanks in psi.
If the pressure drops below 60 psi, a low pressure warning device
(buzzer or eights will operate, indjcating  unsafe vehicle. Sometimes
there are two, The second gauge indjcates pressure used during
brakjng~

air ~ese~vojr Storage tank for compressed air.

air reservojr ~trajler~ Storage tank for compressed air for the
trailer brakes.
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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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a~~t~~~bjle transposer body Truck or trailer body designed for
the transportation  of ve~~ic~es.

auxi ‘I i ary trans~i ssi on A second transmjss~on connected with the
main transmission to provjde a wider range of speeds and gear
ratios.

ar.1 e The bar that connects opposite wheels. There are two types
of axles: live axles, whjch transport  power from the drive shaft to
the wheels, and dead axles, which do not transmit dower and are used
only to help carry the load or to steer.

ax1 e 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 slower the road speed. See gear
r&$0.

ax1 e temperature  gauges indicate tel~perature of l~~brjcant in
drive axles.

axle weight The amount of a rig's gross weight that rest on any
one axle.

bzsk haul (1) The return part of the trip; (2) the frejght that
is carried on the return portion of a trip; (3) a shipment that is
carried back over part of a route that has been prevjous~y traveled.

bzl 1 eon freight Light, bulky cargo.

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

base state The state in which a vehicle is primarily registered.

battery An electrochemjca~ device for storjng and supplying
e~ectrjcal energy.

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

bxd The inner edge of the outer wall of a rubber tire, fittjng
on the rim. The ~'foundation~'  of a tire. It is made of high tensile
steel wires and wrapped and reinforced by the plies.

Brad-to-bead  ~asur~nt The distance from the heel of one bead
straight up at 90" to the bead over the crown and down the other side
to a position on the heel of the other bead directly opposite the
startjng pojnt.

bzl t drive ax1 e An axle driven by V-belts, which transmit power
from the drive axle. See Y-belt drive.

bsmz 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-negotiable. 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 lading 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 straiqht or order bills of ladinq may be desiqnated 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.

sale ofbill of sale A contract for the

billed weight The weight shown

bingo card (Slang) See cab card

goods.

in a freight bill.

birdyback Transportation of highway freight containers on air-
craft.

blanket waybill 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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~~Q~~jn~ Supports used to prevent cargo from shiftjng durjng
transportatjon.

b‘loper (1) A device that forces additjonal air into the engjne
to increase its effjcjency and horsepower. Two types of blowers are
the supercharger and the turbocharger; (2) fan that blows air over
ice to maintain a low temperature in a trailer transporting
perishable goods.

bl~~-~ff 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 ~~DODS ~TERIALS.

B,E.C.S* See ~~R~A~ OF ~TOR PRIER SAFETY.

b~btajl A tractor without a trailer; or a straight truck.

bww usually an axle added to tractor to carry more wejght as
for weight distribution. See bogies.

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

bedded warehouse A warehouse approved by the U.S. Treasury
Department and under bond or guarantee for the strict observance of
the revenue laws. Also utilized for storjng goods until duties are
paid or otherwise released.

bonnet The protective covering over the air intake that keeps
water or other substances from entering the air system; or the hood
on any conventional type tractor.

bamzrs ~Slang~ See chain binders.

born it down (Slang) Tjghten chains around freight.

bore The di~eter of a cyljnder.

battlers body Truck body designed for hauling cased, bottled
beverages.

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

brake drum The rotating unit of the brake that is attached to
the wheel.

brake horsepower The actual horsepower of an engjne~ measured by
a brake attached to the drive shaft and recorded on a dynamometer.

brake lining A material designed to create friction 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 (BMCS) 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-beside-engine Same as cam-alongside-engine  (abbrevj ated
CRE).

cab card uniform ~dentjficatjon  Cab Card in which the varjous
State operatjng authorities and permjt stamps are affixed. Called
bjngo card by drivers.

cab, conventional A tractor on whjch the cab is behind the
engine* Also see snub-nose.

cam-over-engine A tractor on which the cab is located over the
engine ~abbreviated COAX.

call station A person or company that agrees to transact
business for a truckjng company in a given location,  generally a
~ocatjon where terminal facj~jt~es are not justjf~ed. Call station
handles calls from shippers but usually performs no freight hand~jng
functions See agency.

C~-~ber Outward (or inwards tilt of

cmel back body Truck body with fl
rear.

wheels from true vertical.

oor curving downward at the

Carson ~noxide SCOT A colorless, odor~ess~ highly poisonous gas,
produced by the jncomp~ete combustion of fuel. It is usually
expended by the exhaust system.

carburetor That part of the gas engjne fuel system where gaso-
line and air are mixed in controlled proportjons.

CiWQ3 The freight carried by a vehicle.

czrgo manifest See snidest.

cnrrr'er See ~tor carrier.

carrier's lien Right of a motor carrier to retain property
which it has transported as securjty for the collection of frejght
charges.

ca~age The charge made for hauljng frejght.

curtain alliance See al 1 owance.

casfng The tire structure, exceptjng tread and sjdewa~~ rubber,

cast wheel A castjng that jncludes 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~ jnclinatjon of kjngpjn or support
arm of wheels 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 nunber.

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

chy;;;sit (Slang) Allow compressed air to flow into semi-trailer
.

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 accidently touches another
damaged wire or some other conductive material. Current then takes a
"short cut" to ground, bypassing part of its normal path. See
grounded circuit.

circuitous route An indirect route.

cl as’m (I) A demand for patent to compensate for freight damage
that is supposed to have occurred while the cargo was in the hands of
the carrier; (2) A demand for refund of an overcharge. See overcharge.

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

cl aim tracer A request for information concerning the status of
a claim.

cl ajmant Person or company filing a claim.

classification  ~fre~ght~ A publjcatjon containing a list of
articles and the classes to which they are assigned for the purpose
of applying class rates together with governing rules and regulatjons.

classification rating The class to which an article of freight
is assjgned for the purpose of applying class rates.

Class I Motor Carriers Carriers havjng average gross operating
revenues ~including  interstate and intrastate~ of $5 million or more
per year.

Class II Motor Carriers Carriers having average gross operat-
ing revenues ~jnc~uding  interstate and intrastate~ between $1 to
$5 mil~jon per year.

Class 111 Motor Carriers Carriers havjng average annual gross
operating revenues ~including interstate and intrastate~ of less than
$1 rnj~~ion per year.

clean bill of lading A bill of ladjng signed by the carrier for
receipt of merchandise in good condjtion (no damage, loss, etc.,
apparently and which does not bear such notatjon as "shipper~s  load
and count."

clean bore tank A single tank without compartments inside.

clear record A record which shows that a shjpment was handled
~~jthout loss or damage.

clearance lights The small lights that outline a vehicle'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 identification lights. Required 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 rate made through rates by combining
two or more rates published in different tariffs.

combination throuah rate A throuah rate made by combining two
or more rates p;blished in different tariffs.

combination vehicle A truck or truck-tractor
more trailers, also referred to as a "rig."

combustible Able to catch fire and burn easi

combustible liquids See HAZARDOUS MATERIALS

coupled to one or
See rig.

lY*

combustion Burning.

conmdity Any article of commerce. Goods shipped.

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

comon 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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conceal ed 1 oss Loss or d~age that cannot be determined until
the package is opened.

condenser An element usually found in the djstrjbutor (in gaso-
line engine ignjtjon systems~ that stores e~ectr~cjty  for a short
period of time.

concocting carrier Motor carriers which jnterchange trailers
with another for com~letjon of shipments.

concocting rod Rod that connects the piston to the crankshaft.

~~~~i~~ To send or address goods to another.

c~nsjgnee One to whom something is shipped.

corn ionee marks A s~bol placed on packages for export,
contesting of such things as a square, triangle, djamond circle,
cross) etc. with designed letters and/or numbers for the purpose of
~dentjficat~on.

consignment A shipment.

consignor The person by whom articles are shjpped (also known as
the shoppers.

cant ai ner Anything in which articles are packed.

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

co~ta~~erj~ation Shjpp~ng system based upon large cargo-carrying
containers that easily can be interchanged between trucks, trains and
ships wjthout rehandling the contents.

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

co~t~a~a~d Illegal or prohibited traffic or freight.

contract carrier A company that engages in for-hire transporta-
tion of property under individual contract or agreement with one or a
limited number of shjppers.

coatrol (air ljne~ See air lines.

converter gear or dolly The coupljng device composed of one or
two axles and a fifth wheel by which a semi-traj~er can be coupled to
the rear of a tractor-trailer combjnation~ forming a double-bottom  rig.
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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 enqine having one or more cranks
ion betweenfor transmitting motion; the connect

the pistons and the crankshaft.
ing rods transmit mot

creeper gear (Slang) Lowest gear or
extra power.for

cubic
cub i

cubic

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

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

combination of gears used

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 HATERIALS.

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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deal-heading funning empty~ without cargo.

defensive driving Drivjng in a way that avoids conflicts that
may be caused by the mistakes of others while making no mjstakes yourself.

d~~jv~~ing carrier The transportatjon company that delivers a
shipment.

d~~~ver~ The act of transferring possession
could be from consjgnor to carrier, one carr
to consignee.

of a shipment. This
er to another or carrier

d~~~~rrage Detention of a freight vehicle or container beyond a
stipulated time. Also the patent made for such delay.

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

Depa~t~~~t of Transp~rtatiun  ~DOT~ The federal agency
responsible for the administratjon of the Federal rotor Carrier
Safety regulations. See Bureau of Motor Carrier Safety.

depth per&e~ti~n The ability to judge distances.

destination The place to which a shjpment is to be de

d~te~t~~~ See d~urrage.

livered.

iesel engine An internal combustion engjne that uses compres-
sion to raise air temperature to the ~gnjtjng point, whereas fuel is
ignjted by a spark in a gasoline engine.

iffe~~ntjal The part of the power train that permjts one wheel
to turn at a different rate of speed from the other, as occurs when
going around a turn.

d~ffe~e~tja~ lock, jnter~le type Used on twin-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 torrent Electrical current that always flows in one
d~rectjon only and is the type used in automotive equipment.

direct drive Refers to a condition in which the transmission is
in a gear having a 1:1 ratio, that is, when the engjne crankshaft is
turnjng at the same rate as the vehicle drive shaft. See
~~~~~d~jve and underd~ive.

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

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

dispatcher Person in charge of dispatching.
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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 reconsignment.

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

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 foreign shipment is
completed, the dock receipt is surrendered to the transportation line
and a bill of lading is issued.

document Anything printed, written, etc., relied upon to record
or prove something.

documentation (1) the supplying of documents; (2) the documents
that are supplied.

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 MATERIALS 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 MATERIALS  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 differential, See gear ratio.

double bott~s See duub~es.

doubles A combination yehic~e consisting of a tractor, a semi-
trailer and a full trailer, coupled together* Also called twins,
tk:in trailers and most often double bott~s-

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

drain lines In some fuel systems~ unburned fuel is returned to
the supply tank through the drain lines. Not found on al'7 tractors,

drayage The charge made for carting~ drayjng, or trucking freight*

drive axle An axle that transmits power to the wheels. A drive
axle is a powered axle that actively 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 motions

drivers (S1 ang) The drive wheel

driver's duty status record book

driver's log See log book, driv

s of a tractor.

See log book, driver’s daily.

er’s daily.

dr~edary 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
capabj~jty without jncreasing the vertical clearance of the vehicle.
consists of two types: single drop and double drop.

drop it on the nuse ~ncoup~jng a tractor from a semj-trainer
without powering the landing gear to support the trailer's front
engine.

drop the body (S1 ang) unhook and drive a tractor away from a parked
semi-trainer.

dry freight ~rejght that does not need to be shipped at a
specific temperature to prevent spoj~age.

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

dumny 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 dunny coupler.

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

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

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

lectrical line adapter See adapter.e

electrulyte 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.

emergency (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 ~o~~ow chambers that surround the cy~jnders
and other parts exposed to high temperatures in the engine. They
circulate coolant around engine parts to cool them.

enro~te On the way to a destination.

enru~~te  i nspect ion See inspectiun.

entry ~cust~s~ A statement of the kinds, ~uantities~ and
values of goods jmported together with duties due, if any, and
declared before a customs officer or other desjgnated officer

envi runment al Re~atjng to the environment (air, water, 'land).
Air and water po~~utjon are environmental problems.

escape ramp 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. Sometimes called a runaway truck ramp.

ether Substance used as a starting aid for diesel engjnes in
freezing or subfreezjng weather.

etio~ogic  agents See ~~DODS ~TER~ALS.

evasive Tending or seeking to evade. Evasive action is action
taken to evade or escape from a problems danger1 or hazard.

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

exchange bill uf 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.

Egypt carrier Trucks hau~jng certain commoditjes are exempt
from interstate commerce ~ommissjon economic regu~atjon.  By far the
largest portion of the exempt carriers transport agrjcu~tura~  com-
modities or seafood.

exhaust manifu~d 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 tai I pipe and stack.

e~h~~~st 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
"exclusive use of vehicle" freight charges.

explosives See HAMDOUS  MATERIALS.

export 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 12
seconds' time.

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

Federal Motor 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 couplinq device located on the tractor's rear
the
in the

frame that is used to join the front end of the trailer to
tractor. It is a flat, rounded plate with a V-shaped notch
rear.

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

im of
personnel

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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friable gas See HA~RDOUS  ~TER~ALS.

f~~~~e liquids See ~~RDOUS ~TER~ALS.

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~exi-van Trailers with detachable container bod
loaded on specialty constructed flat cars equipped
tables.

ies that are
with two turn-

float Flat bed semi-trainer.

F.M.C.S.R. See Federal  Motor Carrier Safety Reg~~atiuns.

fug lamps Auxiliary  headlights for use during fog and mist.

foot brake valve Valve which the driver depresses with his foot,
which controls the amount of air pressure delivered to or released
from the brake chambers. Also called a treadle valve.

furk~ift A machine used to move goods loaded on pallets or skids.

furk~ift truck A serf-propelled vehicle for ~iftjng, stacking~
etc., heavy objects that may be loaded on pallets or skids; it con-
sists typically of projecting prongs that are slid under the load
then raised or powered.

fuur-by-fu~r (S7 ang) 4-speed transmjssion and 4-speed auxj~jary
transmjssjon.

franc A metal support for the body, power unit, and running
gear; the backbone structure around whjch the vehicle is assembled.
contains the engine mounts, fuel tank supports, etc.

free on buard Delivered (by the seller) aboard the train, ship,
truck, etc., at the point of shipments wjthout charge to the buyer.
usually jndjcates place where res~onsjbj~jty  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 wound
include ~oadjng on a truck at the seller's building. This term is
not always used precisely,  and it is best to qua~jfy it to show
exactly what is covered. Abbreviated F.O.B.

free time The time period frejght is held before storage
charges are app~jed.

Frye-astray A shipment mjscarrjed 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
various shippers
load. Forwarders

A company that assembles small shipments from
into larger shipments, usually full truck or car
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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~~~~iture van body
of household goods;

Truck body designed for the transportation
usua~~y a van of drop-frame constructjon.

fuse A wire or strip of easily meted metal, usua~~y set in a
plug, placed in a circuit as a safeguards  if the current becomes too
strong the metal melts, thus breakjng the circuit.

f use2 A colored burning flare used as a signa
road users.

7 to warn other

G.B.L. Government bill of lading.

gasket
‘leakage.

A thin piece of material instanced  in a joint to prevent

gateway A point at whjch freight mo~jng from one terrjtory to
another is interchanged between transportation lines.

gear box t~perature gauge indicates  temperature of
transmjssjon.

lubricant in

9-r PIP Located at the rear of the fuel pump. Dr iven by the
fuel pump majn shaft. consists 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 re~o~utions of the
gear with whjch it is engaged.

generator Device that converts mechanical energy to electrical
energy by means of electromagnetic  induction. Automotive generators
use the mechanical force of engine rotatjon to produce voltage and
electrical current. See A-C, 6ENE~T~R and D-C. GENE~T~R.

glad hands connectors mounted on the front of a trailer for
connectjng air lines from the tractor.

goods merchandise.

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

go~~er~ur ( air ) Device to automatically control the air pressure
being majntained in the air reservoirs. Keeps air pressure between
90 and 120 psi. Prevents excessive air pressure from building up.

governor ( f ue’l ) A system of springs and wejghts with two func-
tions: maintajns sufficient fuel for id~jng with the throttle con-
trol in "Idle" positions and cuts off fuel above maxjmum rated rpm.

grain body Low side, open-top truck body designed to transport
dry f~owab~e commodjtjes.

gruove 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.

HAZARDOUS  UATERIALS 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.

canbustible liquid A liquid that can be
furnace oil, al so see Flammable Liquids.

corrosive  material A substance which w
"burn" your skin such as battery acid.

burned such as

ill eat away or
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et iulugic agent Items whjch are likely to cause diseases
in human beings shjpped for laboratory analysis.

exp~osives~ Class A An example is dynamite.

exp~osives~ Class B An example is special fireworks.

exp~usives, Class C An example is small arms ammunjtjon.

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

f~~~~e liquid A liquid that catches fire very easily
such as gasoline. Also see ~~BUST~BLE LIQUID.

f~~~~e solid A solid material that catches fire easily
such as charcoal.

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

non-f 1 armab1 e gas A gas (or vapory usually kept under
pressure and does not burn such as njtrogen used in trailer
refrjgerator systems.

urganic peroxide A substance whjch is a strong oxidjzjng
agent and fire hazard commonly used in the breaching of leather.

uxidizer A substance which gives off oxygen which makes it
a fire hazard such as ammonium nitrate which is used as a ferti-
lizer by farms.

poison A Any ~jquids or gases that are extremely dangerous
to human life, an example of whjch is hydrorganic acid ~prussic
acid) used in the making of pestjcides.

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

radioactive material Any material which gives off atomic
radjation such as fuel in nuclear powered electrical generatjng
plants.

ORM (other regul ated materi al ) Any substance which poses a
human hearth and safety risk and which 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 - sludge from manufacturing procedures and
Hazardous Substances such as materials used to eliminate
fungus.

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

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 PIATERIALS.

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

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

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

haz mat placards See PLACARDS, D.O.T. HAZARDOUS MATERIALS WARNING.
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headache rack ( Sl ang ) Heavy bulkhead mounted behind the cab to
protect it from a shjftjng load.

header bar A hjnged, rear cross piece on oven-top trailer, that
can be swung out of the way to load high objects.

header board See bulkhead. Also known as headache rack ~s~ang~.

heater service Heat protectjon of freight that wound be damaged
by freezing.

high-cube A truck body or semi-trailer with above average cubic
content. usually constructed with low floors and thin walls.

hi-low

hole (S
means

Njckname for a fork~jft truck.

and A shift posjtjon in a gear box, e.g., low hole
the lowest gear.

hopper body Truck or trailer body capable of dischargjng its
load through a bottom opening without tinting.

horse van body Truck designed for the transportatjon of
valuable saddle horses.

hose tenders Devices that keep air and electrical lines between
the tractor and trailer suspended and out of the way.
"pogo sticks."

hot load ~S~ang~ Rush shjpment of cargo.

hydrau~ ic brakes Brakes that depend on the transmiss
hydraulic pressure from a master cy~jnder to the whee f

hydr~eter An instrument used to determjne the state
of a battery.

hydrop~ aning Actjon produced by water on the roadway,
tires lose traction ~contact with the road) and skim a
water's surface, thus causjng dangerous loss of direct

in which
long the
ional control.

Also known as

on of
cy~jnders.

of charge

ICC See interstate Coerce  C~ission.

ide~tificatiun lights Three lights mounted in a row on vertical
center~jne of the vehicle front and rear. Front lights are amber.
Rear lights are red. Requjred by F~CSR on vehicles 80 inches or more
in width. Also see clearance  lights.

ignition coil A part of the electrical system that converts low
voltage e~ectrjcjty to high voltage e~ectrjcity.

import To receive goods from a foreign country.

in bond merchandise on whjch a duty or import tax is still due
~un~ajd~ is referred to as "in bond." ~ondjng guarantees that the
duty will be paid to the government.
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initial carrier The tranportation line that picks up a shi
from the shipper; in other words, the "first" carrier.

initial point The point at which a shipment originates.

in jectur A device found in a diesel engine that changes li

pment

quid
fuel oil into a mist or spray and meters it to each cylinder.

injector pump 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.

inter-axle 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.
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internal c~bustion engine Any engine that burns fuel wjthjn
itself, as a source of power.

internal expanding brake A type of brake desjgned with the brake
shoes on the inside of the braking drum to expand agajnst the inner
surface of the drum.

interstate Between states. See intrastate.

interstate Coerce The interstate Commerce Act defines inter-
state as transportation from one state or territory of the ~njted
States or the District of Co~umbja to any other, or from any place in
the united States through a foreign country to any other place in the
~njted States, or from or to any place in the ~njted States.

interstate Coerce Act An Act of Congress regulating the prac-
tices, rates and rules of transportatjon  lines engaged in hand~jng
interstate traffic.

interstate Circe C~issiun The Federal agency charged with
enforcing the Acts of Congress affecting interstate commerce.

intrastate Within the borders of a State. See interstate.

intrastate Coerce Transportatjon  having orjgin, destination
and entire transportatjon wjthin the same State.

invui~e (I) An jtemjzed list of goods shipped to a buyer stating
quantities, prices, fees, shippjng charges, etc., often with a
request for patents (2) a shjpment of invoiced goods.

irritating material or irritant See H~RDOUS ~TER~ALS.

jacking Turning a tractor while backjnq so as to cause the
trailer to assure a '~jackknife~~ positi
allow the trailer to be steered along
chasing.

jacking it aruu~d Backing a semj-tra
curve.

on. Combines with "chasjng" to
the prescribed path. See

ler around a very sharp

jackknife (1) To place the trailer at a sharp angle to the
tractor; (2) a type of skid in which either the tractor or the
trailer loses tractjon and slides sideways.

Jake Brake ~S~ang~ The Jacobs engine brake. Used as an
auxj~jary braking device on a tractor. Builds up back pressure in
the engjne by preventing the exhaust from escaping so that the engjne
slows.

Jeep &eel See jue dug.

joe dog Device with a dead axle that converts a single-axle
tractor to a tandem-axle tractor. It hooks over the tractor'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 dmage 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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~jabj~j~y ~nythjng for ~hj~h a person is liable

lien A legal claim upon goods for the satisfact
or duty.

.

ion of some debt

line haul The movement of freight between major cities or ter-
minals. Line haul operations do not ~n~~~de pack-ups or de~jver~es.
Line haul service is also ~o~~on~y referred to as over-the-road
~abbreviated ~~~~ ope~atjons or "runs'~,

live axle Same as drive axle or ~~~~~~d axle.

~jvestock body Truck or trailer desjgned for the t~anspo~tatjon
of farm a~j~a~s.

lrrck ring In three-pjece wheel rims, the lock ring ho~ds~ the
side ring fj~~~y on the rim base.

b See log book.

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

log book, driver’s daily A legal record kept by jnterstate
truck and bus drivers in ~hj~h they make entries sho~j~g their daily
~~~be~ of hours ~orked~ vehicles driven, etc. The ~ajntenan&e of
such records is re~~jred by the Federal rotor Carrier Safety
~e~~~atjo~s. ~e&ent~v the nave was officja~~y changed to Driver's
D&y Status Record Book.

long ton 2,240 pounds. Also &al 1

1 ouver ~penj~g in cab, hood rad
the purpose of ventj~atjng.

ed a gross ton,

ator sheel, or ~o~part~e~t for

Ion bed An open trailer with drop frame ~onstr~ct ion used pri-
marily to haul heavy e~~jp~ent-  Also knoll as flat bed or low boy,

~o~-ajr-uar~j~~ device any ~echa~jca~ jeans of ~ar~j~g a truck
driver that his vehicle is not ~ajntaj~j~g the proper anoint of air
pressure needed to operate the brakes, etc. Can be a buzzer, a
flashing red light on the jnstr~~ent  panel, or a small red metal flag
that drops into the driver's line of vision,

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

ember body Platform truck or trailer body with rollers
desjgned for the transportatjon  of bobber.

-
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manifest A document describing a shipment or the contents of a
vehicle or ship.

marker lights Also called clearance or running lights. See
clearance lights.

characters placed on a package

licate copy of a bill of lading.

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

memorandun  bill of lading A dup

mile 5,280 feet.

mileage Distance in miles.

minimum 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.

motor 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. Al so 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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nozzle Same as jnjector. See injector

octane newer ~atjng appljed to gasoljne. ~ndjcates  the anti-
knock propertjes of the gaso~jne, The hjgher the numbers the greater
the antiknock  propertjes.  See cetane n~ber~

od~eter An instrument  that measures the total number of miles
traye~ed 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 tractor-trailer. Drjyers must compensate for off-trackjng in turns
and on curves.

ohm A unit of measurement of electrical resjstance that allows
an e~ectromotjve force of one volt to produce a current flow of one
amphere.

oh~eter An jnstrument  that measures the amount of resjstance
(in 0~~s~ in a circuit or in an electrical component outside the circuit.

oj~fje~d body ~eavjly constructed platform-type truck body
equjpped with jnstruments for oil drjl~jng.

oil filter Device for cleanjng and purjfyjng the engjne lubri-
cating oil.

oil pressure gauge measures pressure of engjne lubrjcatjng oil,
Pressure varies with engine speed and oil vjscosjty.  Sudden drop of
pressure jndjcates a problem.

oil seal A device used to retain lubricant 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 ~tra~~er~ A truck or trailer body with sides but with-
out any permanent top, often used for heavy equjpment that must be
coffered into place by crane. Njcknamed ragtop.

order bill of ~adjng See bill of lading.

organjc peroxide See HAZARDOUS ~T~~~A~S.
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ORM-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 dmaged (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 crankshaft turns at a slower rate than the vehicle drive
shaft. Opposite of underdrive. (Also see direct drive).

overdriving the headlights Driving at a speed that will not
permit you to stop your vehicle within the distance you can see
ahead.

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

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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oversized vehicle Any vehicle whose weight and~or djmensions
exceeds State regulations.

over-the-road ~DTR~ See line haul operation.

over-operator A trucker who both owns and drives his tractor.

oxidizers See ~Z~DDDS ~TERIA~S.

packings improper Any packing that does not comply with the
classification rules and regulations for proper packing.

packing list A detaj~ed specjf~cation of packed goods.

pajama wagon ~S~ang~ Sleeper tractor.

pal 1 et A portable platform for holdjng material for storage or
transportatjon.

palletized Stacked on pallets.

panel body Small, fully enclosed truck body often used for

current
branches. Each
ircuit combo-

small package de~jvery.

parallel circuit A circuit in whjch all control and
consuming devices are arranged in several independent
branch provides a separate current path through the c

this branch only. See series circuit.

The cargo or freight that a vehicle hauls.

nents on

payload

peddle run

peg leg 6 1

perish~le

Truck route with frequent de~jvery stops.

and ~jftab~e axle with only one wheel at each end.

freight Freight subject to decay or deterioration.

pemi t A document granting permission.

pig Trailer transported on flat rail car.

pigg~ack Transportation of a highway trailer on a raj~way flat
car.

pigtail (S1 ang~ electrical cable used to transmjt power from
the tractor to trailer.

pi 1 ferage Stealing.

pintle hook ~oup~jng device at rear of truck for the purpose of
towjng trailers.

piston A device that moves up and down in the engine cylinder
and provides power to the crankshaft.
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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 MATERIALS.

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 together becomes a rigid unit thereby
serves as its own trailer body. Pole trailers are adjustable in
length.

ports Apertures in engine block for the passage of gas or
liquid.

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

post-trip inspection See inspection (vehicle).

pot 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
ign ited and combustion take place.

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

powered axle See drive axle. Commonly called a live axle.
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prepaid A term denotjng that transportatjon charges have been
or are to be paid at shjppjng point.

w=ewy To pay before or in advance.

pressure regulator (fuel) A bypass valve to regulate the
pressure of the fuel supplied to the injectors. 3ypassed fuel flows
back to the suctjon side of the gear pump.

pre-trip inspection See inspection.

preventive maintenance A systematjc checking and care of equip-
ment to keep repairs to a mjnjmum.

private carrier A company that is not pr~marjly engaged in
transportation business and that hauls its own property in its own
vehicles. Private carriers do not have to obtain operating authorjty
from the interstate Commerce ~ommjssjon, but they must comply with
the Federal rotor Carrier Safety Regulatjons of the Department of
Transportatjon.

privileged vehicle In any situatjon, the vehicle which has the
right-of-way over other vehicles under the law. Also see burdens
vehicle.

progressive shifting A process of shjftjng high torque rise
engjnes that involves shjftjng at lower rpms at slower speeds, and at
progressjve~y hjgher rpms as the speed of the vehicle increases.

prohjbited articles Articles of frejght which will not be handled.

pro n~ber The abbreyiatjon of the word progressive and is
usually prefjxed to an agent's record numbers on frejght bills, etc.

proof of delivery A motor carrier establjshes proof of delivery
from delivery receipt copy of frejght bill signed by consjgnee,  at
time of deljvery. This is legal proof of deljvery.

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

public utilities c~ission State agency that regulates publjc
utilities  and transportatjon companjes. Sometimes called public
service c~ission.

pull the pin Release the fifth wheel lock.

PUP Wang) A short four-wheel  trailer whjch is pulsed behjnd a
semi-trailer or a straight truck.

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

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

p~~eter An instrument that regjsters the temperature of the
exhaust gases.
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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-
matically. 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.

reconsigmnt 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. Also 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.

81



reparation ~ompensatjon for drags.

reservoir pressure air gauge See air pressure gauge.

reshi~ent Goods sent to another destjnatjon under condjtions
which do not make the act subject to reconsjgnment rules and charges
of the carrier. See

resistence Opposit
a circuit.

reconsignment.

on to the free flow of electrical current in

resistor Any devic that "uses up" voltage by opposjng, or
resistjng, the flow of electrical current. Resistors may be current
consumjng devices such as lamps or motors, or devices whjch are
designed for the purpose of using a specific amount of voltage.

restricted articles Types of frejght that cannot be handled at
all or may only be handled under certain specific conditjons.

revenue uaybi 11 A waybjll showjng the mount of charges due on
shjpment.

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

ride shotgun (S1 ang) To ride in the passenger seat of the
tractor. Said of a co-dirver.

rig (SI angj Truck; tractor-semj-trajler; truck and full trailer,
or other combinatjon vehicle.

road 9 primary A main road or hjghway.

road) secondary Not a main road or hjghway. usually narrower,
less direct, and often more windjng than a prjmary road.

rock it To free vehicle
forward and reverse.

from mud or snow by alternately driving

rolling radius ~jstance

ml 7 top A truck or trai
overhead crane loading of

from center of the tire to ground.

ler body with a sljding roof to permit
freight.

route (1) The course or. djrection that a shjpment mopes; (2) todesignate the course or d~rectjon a shjpment shall Moyer (3) the
carrier or carriers over which a shjpment mopes.

runaway truck ramp See escape rmp.

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

-

0

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 secure 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 MATERIALS
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.

83



shock A frequent conditjon of accident victim in whjch there is
a lack of suffjcjent brood circu~atjon.

short circuit See circuit.

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

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

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

shut-don valve ~~anua~ type) Located on top of the fuel pump
used to shut off fuel supply to the engjne. When the plunger is
pushed in, the fuel passage to the jnjectors is opened. When it is
purled out, the fuel passage is closed. It is important to keep the
valve pulled out in the 'Hoff" position whenever the engine is not
runnjng.

s i ght gauge A glass wjndow for determining fluid levels, as in
a radjator.

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-trajler with only one axle.

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

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

skid (1) A wooden platform on which heavy articles or packaged
goods are placed to permit handling~ (2) failure of tires to grip the
roadway because of loss of tractjon.

skinnie axle ~S~ang~ A trailer or tractor equjpped with only one
rear axle.

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

s 1 eeper Truck with a s~eepjng compartment in the cab.

sleeper berth Area in a tractor where a driver can sleep.
Sleeper berths must meet standards set by the Federal rotor Carrier
Safety Regulatjons.
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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.

sl i p-seat Relay operation where drivers are changed period-
int of origin to final desti-

ive smoke from exhaust.

ically, but the truck continues from po
nation of the shipment.

smoker (Slang) Tractor emitting excess

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 e
close a circuit

0 gear of a motor

spark plug A
electrodes that
and air mixture

ectromagnetic device that can be used to open and
(like opening or closing a valve, or engaging the
.

device in the top of the cylinder composed of two
provide an electrical spark to ignite the gasoline
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
location.

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 whjch 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 mechanjsm for use on
vehicles equjpped with air brakes. The service brake ch~ber portion
of the spring brake is jdentjcal to, and functions the same as a
brake chamber. The rear portion of the spring brake, sometjmes
called the ~pjggyback~~' houses a large and powerful spring and dia-
phragm~ whjch under normal condjtjons, is held in the released posi-
tion ~sprjng compressed~ by air pressure. If air is exhausted from
the spring cavity, the spring expands, forcing the djaphragm~  push
plate, and rod forward, applying the vehicle brakes. A mechanical
release bolt at the rear of the chamber is provjded to mechanically
cage the spring and release the brakes, if necessary.

spring brake control controls spring-loaded parking brakes.

stabi 1 izer Device used to stabilize vehicle durjng turns. Also
called a sway bar.

stack vertically mounted pipe (or pipes) that djscharges the
engjne 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 ~tor An electric or air powered motor used to set the
crankshaft in motjon 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 provjdes a path to an opposing
charge.

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

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

stopping distance See total stupping distance.

stopping in transit to finish loading or unluadi~g An acces-
sorial service of halting volume shjpments to finish loadjng or do
partial unloading at points between orjgjn and final destjnation.
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storage Safekeeping of goods in a warehouse.

a

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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s~ingjng meat Sides of slaughtered beef, pork, lamb, etc. that
are suspended from special racks in a refrjgerated trailer.

s~~~r~~iz~d transmission A transmjssjon in whjch the gears are
so constructed as to allow smooth shifting wjthout the need to
double-crutch.

ta~~~graph A recordjng device in a tractor that automatjcal~y
records the number of miles driven, the speed, the number of stops,
and other pertinent statistics,

~~~~~~~~~r A device in the tractor, located on the instrument
panel, that indicates the revolutjons per mjnute of the engjne's
crankshaft.

tag axle The rearmost axle of a tandem-axle tractor if that
axle serves only to support additjonal gross wejght. A tag axle does
not transmjt power.

tailgating Fo~~owjng the vehicle ahead of you at an unsafe
distance, i.e., Tess than your total stopping distance.

tai~pjp~ ~orjzonta~~y  mounted pipe that djscharges the engine
exhaust to the atmosphere. See stack.

tandm axle An assembly of two axles, either, none or both of
~~hich may be powered.

Tandy drive axles Tandem axles on a tractor, both of which
gropes the ~ehjc~e. Same as twin screw.

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

tanker See tank trailer.

tare weight (1) As ap~ljed to a loaded motor vehicle, tare
weight is the weight of the vehicle exclusjve of its contents.
(2) Also refers to the wejght on a contajner and~or the materjal used
in the contajner for packing the merchandise to be shjpped.

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

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

t~~~~al A buj~d~ng for the hand~jng and temporary storage of
frejght as it is transferred between trucks, i.e., from a city pickup
to a line haul truck.

temina! carrier The Tine haul motor carrier making de~j~ery of
a shjpment at its destinatjon. Termjna~ carrier means the last or
final carrier.
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te;i;Tls charge A charge made for services performed at ter-
.

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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to1 k?~-zTKx Permissible variation in Dimensions  weighty etc. For
example, some states allow a tolerance in their maxjmum truck weight
l!'mits,

to11 A charge made for the use of a facility such as a bridge or
turnpikes

tOE-E' 1 E A unit of measures The movement of a ton of freight
one mile,

tg"L> -;ze number of tons,

tfyzp2 Force having a twisting or turning effect.

tcwKr= t&g?,1 L,>,.L Tube enclosing the drive shaft. Transmits forward
or aft motion from rear axle,

tatal e~9j~~ dis~~~~~~~t Piston displacement times the number
of cy~inders~ Expressed in cubic inches,

tatal st~~~i~~ dist~~~~ The distance the vehjc~e 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 perceptjon~ reaction, brake lag and braking distance.

tri3r.e To check the movement of a shipment.

tr KW A request that a carrier locate a shipment to speed its
movement or to establish delivery. Or a request for an answer to a
prevjous~y filed claim or other communjcation.

trafdiioa Adhesive friction, as of tires on pavements

tractw p~~te~ti~~ 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 "Norman"
positron when tractor is hooked up to trailer and in "~mergency'~
positron to unhook trailer.

traffic Persons or property carried by transportation lines.

trzi1er See full trailer; ski-traitor.

trailer brake A hard-operated remote control that applies
trailer brakes only, Located on the steerjng column or dash. Must
never be used for parking. Also called hand valve, trolley brake,
trolley valve handler trailer hand brake, and jndependent  trailer
brake,

tF-ai ler hand brake See trailer brake.

trzder pwEp A pump used to move fuel from fuel tank to
injectors or carburator.
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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.

two-speed axle A drive axle capable of being shifted through
two gear ranges in order to double the number of gears available from
the transmission.
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u~c~aj~ed frejght Frejght which has not been called for by the
consignee or owner, or frejght that cannot be delivered.

u~derd~jve Refers to a conditjon in which the vehicle's trans-
mjssjon is in a gear havjng a ratio less than 1~1, that is, the
engjne crankshaft turns at a faster rate than the vehjc~e~s drive shaft.
Opposite of overdrjve. (Also see direct drive).

universal joint A joint or coup~jng that permits a swing of
limited angle in any djrection; used to transmjt rotary motjon from
one shaft to another not in line with it.

unst~~e cargo Cargo that cannot be completely secured against
movements such as cattle, swingjng meaty ~jquids~

unstable freight See unstable cargo,

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

vacua brake system A brake system in whjch the brake mecha-
nism is actjvated  by a vacuum.

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

valve A device that opens and closes openjngs in a pipe, tube,
or cy~jnder.

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

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

via By the way of,

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

volt A unit of measurement of electrical potential.

voltage The e~ectromotjve force that causes electrons to flow.
Voltage is the difference between two opposjng charges, such as the
~osjtive and negatjve plates of a storage battery. Voltage can be
present without current flow. But current cannot flow unless voltage
is present.

voltage drop The "usjng up" of voltage in a circuit, Voltage
drop can be caused by resistance in the circuit wjrjng, current con-
sumjng devices (such as lamps, motors etc.) and by resistors.

voltage regulator A device that controls the voltage output of
a generator*

vo~t~ter 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 labels 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 pump 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

list furnished by shippers to weighing
les in each consignment.

proper weighing.

weight sheets Itemized
bureaus, itemizing artic

wet clutch A type of c

wet goods Liquids.

lutch that operates in an oil bath.

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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yyn;& fj3.p Djstance (in jnches~ from center of hub of front
wheel of a vehicle to center of hub of back wheels or the center of
the space bet~~een the tandems-

\--: ::rizfr F'ilLrJ Straight truck or tractor with a winch and~or a hoist.

czkhuck (Sl ang) Driver with low job senjority~

\;:---e,trer Truck desjgned for hojsting and towing disabled
vehicles,

ye-dbird ~S~a~g~ A driver who connects and discon~~ects tractor-
semi-traj~er combinations and moves vehjc~es around the termjna~
yard,

yx-k goat ~S~ang~ See yard mule.

~~~~l~~c~ey ~S~ang~ Person who operates a yard tractor or yard

yard:
a special t~~actor used to move semj-trajler around the terminal

p.'.i',R mle ~S~ang~ Tractor used to move semi-trainers around the termjna~
yard, v
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LIST OF ABBREYIATIONS

amt ................................ amount
.............................. ..

F[j.....................authorize d ~Y,"Z~
a-r ............ ...(l) arrive, (2) arrival
art ............................... article
ATA..America n Trucking Associations, Inc.
av ................................ average
av9 ............................... average
A/W ....................... ..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-wheel
bu ................. (1) bushel, (2) bureau

a

bx .................................... box
CA .... distance in inches from back of cab

to centerline rear axle
CAE ................ ..cab-alongside-engin e
COE ..................... ..cab-over-engin  e
CBE ................... ..cab-beside-engin e

or cab-behind-engine
con .......................... conventional
chg ................................ charge
ck ................. (1) cask(s), (2) check
CL ... ...(l) connecting line, (2) car load
c/o ............................... care of
COD ....... ..cas h (or collect) on delivery
co11 .............................. collect
comb .......................... combination
com'l .......................... commercial
cr ............ ...(l) credit, (2) creditor
CR ....................... ..carrier's risk
CtY ................................ county
cu ft ... ...(l) cubic foot, (2) cubic feet
CWt ...................... ..hundre d weight
CYl .............................. cylinder
dba.....................doin  g business as
dely............................. delivery
diam ............................. diameter
diff.........................differentia 1
disc ............................ discount
disp ......... (1) dispatch, (2) dispatcher
dist ........... (1) district, (2) distance
div .............................. division

dk ................................... dock
D.O.T. .... ..Departmen t of Transportation
EB .............................. eastbound
eq ........... exempli gratia (for example)
eq .................................. equal
est ............................. estimated
est wt ................. ..estimate d weight
ETA ............. estimated time of arrival
etc .......... et 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
FMCSR ............... Federal Motor Carrier

Safety Regulations
FOB.........................fre e on board
frt ............................... freight
ft ........... (1) feet, (2) foot, (3) fort
91 ................................ gallon
GCW ............ ..gros s combination weight
qen’l .............................general

:c
.................................. gross
.............................. gross ton

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

1;
............................. horsepower
........................... headquarters

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

;:
..................... ..i d est (that is)
............. ...(l) inbound, (2)in bond

ICC ........ Interstate Commerce Commission
IL ..............................Interline
imp ................................ import
inc.......(l) inclusive, (2) incorporated
ins ............................. insurance
inter..........................interstat  e
intra .......................... intrastate
inv ............................... invoice

2
................................... item
........................... knocked down

LCF ............. low cab forward of engine
LCL..................les s than a car load
liq................(l)  liquor, (2) liquid
L&D ..................... ..los s and damage
lq tn................lon  g ton (2,240 lbs)
LPG ............. ..liquifie d petroleum gas
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SECTION  I
BASIC OPERATION

This section is designed to introduce students to basic operation of
the tractor-trailer. It consists of the following units:

Unit 1.1 - Orientation--To introduce students to the
tractor-trailer driver training curriculum and the components
of a tractor-trailer.

Unit 1.2 - Control Systems--To introduce students to vehicle
instruments and controls.

Unit 1.3 - Vehicle Inspection--To stress the importance of
vehicle inspections and help develop the skills necessary for
good inspections.

Unit 1.4 - Basic Control--To prepare students to safely
perform basic control maneuvers.

Unit 1.5 - Shifting--To introduce shifting patterns and
procedures to the students so that they can proficiently
perform basic shifting maneuvers.

Unit 1.6 - Backing--To prepare students to back the trailer
safely.

Unit 1.7 - Coupling and Uncoupling--To develop the ski
necessary for safe coupling and uncoupling of the

1

tractor-trailer units.‘ -

Unit 1.8 - Proficiency Development: Basic Control--To
students to gain proficiency in basic control needed t

enable0
safely undertake the instruction in safe operating practices
of Section II.

1s

Unit 1.9 - Special Rigs--To introduce students to the
characteristics of special rigs, i.e., those different from
the standard vehicles taught in this curriculum.

Introductory Units

The first three units are introductory. Unit 1.1 introduces students
to tractor-trailer operation and the course. Unit 1.2 introduces them
to the controls and instruments that they will be using to operate the
vehicle throughout the other units of the Section. Unit 1.3 introduces
the students to vehicle inspection. Inspection is placed early in the
curriculum in order that pretrip inspections may be made a part of
every day's activity, thus helping to develop a high degree of
proficiency, as well as instilling the habit of performing a vehicle
inspection.
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Unit 1-9 ~SP~C~~~ Rr~S~ is also introductory~  and is used to acquaint
students with the character~stjcs  of various special rigs.

NOTE: For purposes of this currjcu~um anything other than a 5 axle, 18
wheel rig with a 40 to 45 foot long, dry freight van is
considered to be a special rig. This unit is not taught until
the end of the sequence in order to have hands on instruction
begin as soon as possible.

The heart of Section I is the instruction in operatjon of the vehicle.
ThTs includes Unit 1.4 thorough Unit l-7. The order is one of increas-
ing djffjcu~ty, from simply getting the vehicle in motion to performjng
all the basic maneuvers of which the vehicle is capable. Coupling and
uncoupling the trailer is jntroduced  in
students an opportunjty  to practice the
basis,

Pi'3fi ci ency Oevel o~~~~t

Unit 1,8, Proficjency  Developments prov
practice development in controlling the
the proficjency development takes place
th~~o[~ghout the entire course. however,

Urit I in brder to provide
activity on a day-to-day

des students an opportunjty to
motjon of the vehicle. Most of
on the range and may be spread
if students develop enough pro-

fic~ency to safely begin drjvjng on public high~ays~ they are to be
given an opportunjty to do so. The purpose of this onstreet practice
is to give them enough ability and confidence in handling the vehicle
to begin app~yjng the safe operatjng practjces taught in Section 2.
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UNIT 1.1 ORIENTATION

PURPOSE

The purpose of this unit is to introduce students to the tractor-
trailer driver training curriculum and the components of a
tractor-trailer.

OBJECTIVES

Performance Objectives

There is no terminal objective in this unit. The focus of the unit is
to introduce tractor-trailer driving, the curriculum, and the student's
responsibilities.

Knowledge Objectives

Students must know

0 major components of a tractor-trailer.

o general operation of the trucking industry.

o course objectives.

o rules of student conduct during instruction.

o safety rules to be observed during range and street
instruction.

o methods of evaluating student performance and standards to be
met.

o minimum requirements for graduation.

Skill Objectives

None

Attitude Objectives

Students must believe that

o school safety regulations are for their protection.

o all school regulations must be obeyed.

1.1-1





LESSON  1 ORIENTATION  TO TRACTOR-TRAILER  DRIVER TRAINING (CLASSROOH)

Overview

Time Allotted: 2 hours

Prerequisites: Course entrance requirements

Purpose:

The purpose of this lesson is to introduce students to tractor-trailer
driving and the requirements of this course.

Materials

Instructional Aids

Visuals l-11

Student Material

Course Outline, in Unit 1.1 of Student Manual
Student Rules, in Unit 1.1 of Student Manual
Rules for Range Exercises, in Unit 1.1 of Student Manual
Rules for Onstreet Driving, in Unit 1.1 of Student Manual
Some Tips on How to Study, in Unit 1.1 of Student Manual
Student Evaluation Procedures, in Unit 1.1 of Student Manual

Instructor Material

Copy of all the above listed student materials
Copy of your school's operating policy, operating schedules and

administrative details such as phone numbers to call when sick, etc.
Articles and other handouts from trade magazines, industry and govern-

ment sources that give background information on the trucking
industry and illustrate the need for professional drivers

Content

Activity or Topic

::
BACKGROUND OF THE TRUCKING INDUSTRY
CURRICULUM OVERVIEW

i:
SCHOOL POLICY AND REGULATIONS
STUDENT EVALUATION

Approximate Time

15 minutes
45 minutes
45 minutes
15 minutes

2 hours
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~~d~stry~ commerce, lives of co~s~~e~s depend on trucking industry
Tractor-traj~e~s and other trucks haul

~grjc~~t~ra~ products to processing plants
Food and other goods to supermarkets
Raw materials (iron, coal, etc.) and ~ac~i~e~y  to plants
Fuel from oil fields to refj~eries to gas stations and homes
Concreted goods ~a~to~ob~~es~  TV's, etc.) to retailers
~~r~it~re and goods of families and offices around the country

~~jt~out safe and efficient services of trucking ~~d~stry~ our commerce
and industry could not survive

Close to 4 ~~~~jo~ tractor-trainer  combinations on the road
T~~ckj~g jnd~stry hauls core goods than rail, air or water tra#s~or-

tatian
Takes over at points where rail, air or water tra~s~ortatjo~ leave off
Hauls three out of four tons of all goods
candies over 300 bj~~jo~ to~-~j~es each year

One ton-bike equals one ton of frejg~t carried 1 mile

Visual 2 Regulation of Tr~ckj~g industry

~~dust}-y is subject to government regulation to ensure safety of
industry and public

Two Major Types of Trucking

~~t~~astate--~a~~s nitwit a State
~#terstate--Gaels settees States

Regulation of interstate operations

interstate Commerce Commission (ICC)
Regulates economy of industry
Gives o~e~~atj~g  rights to carriers, e.g., what and where

they haul
~e~art~e~t of Transportation ~~~T~
major goal is to protect safety of public and industry
Regulates through Federal ~otar Carrjer Safety Reg~~atja~~s

~F~CSR~



EXAMPLE: Sets basic physical, knowledge qualifications of
drivers
Establishes basic safety rules for drivers,

e.g., limits number of hours that interstate
driver can operate in day or week

Sets safety standards for vehicles, e.g.,
identifies required equipment, sets minimum
standards for equipment, requires daily
inspection by operator to ensure safe operat-
ing vehicle, etc.

State Regulations

Goal is to protect State citizens and State records
Issues licenses to drivers
Collects road and fuel taxes to help pay for costs of State roads
Limits length, width and weight of vehicles to protect roads,
public

Importance to Students

Part of being a professional driver is knowing tha
regulations that effect industry and its drivers

Students must learn about and comply with key regu
them part of their work habits

A Major Employer

Trucking industry is major employer in this Nation
Employs about 8,000,OOO persons
Driver is key employee
Need exists for professional drivers

Visual 3 Professional Driver

Definition of Professional Driver

Physically and Mentally Qualified

t complying with

latipns and make

Meets minimum standards set by government and industry
Keeps him/her self in good physical/mental health at all times

Skilled

Qualified by training and experience to safely operate specific
type of vehicles, e.g., tractor-trailer without damage to
vehicle

Load and unload cargo safely and efficiently

1.1-5



Safe

understands and practices
laws related to safe dr

Far more knowledgab~e and
driver

safe dr
iving
a safer

ving practices and follows all

driver than the ~~average'~

Is expected not to get into accidents or cause accidents

Efficjent

Can haul goods to destination
On time
industry can't operate successfully unless it meets
schedules
Operate wjthin the applicable regu~atjons

Knows government regulat~ons~ jndustry requjrements related to
dr~vjng and cargo handling duties

fuel Economjca~

Can drive without wastjng fuel
important requirement today because of high fuel costs

A Goad Representative  of the industry

Truckers represent their company and jndustry to
General public
customers

To be able to drive well is not enough by itself to make a pro-
fessional driver

A professiana~ driver is one wham in the eyes of the pub~jc is
expected to perform better in any given sjtuatian than an auto-
rnobj~e driver.

~rai~i~~ is the First Step

This trainjng is first step to becomjng professional  driver.
Learning ta be a professjonal  driver is lifetime process.
It begins with the basic trainjng in this course.

Visual 4 Types of Lessons

classroom instruction

Students jnstructed  by qua~jfied jnstructor using
Lecture
Visual aids
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Class discussion
Exercises

Purpose--To gain knowledge and background prior to practice driv-
ing or to gain background on subjects which must be more fully
learned on the job.

Lab Instruction

Learninq activities which take place outside of the classroom on
or arou6d a tractor-trailer

EXAMPLES: Vehicle inspections
Loading and securing cargo
Field trips and visits to

Range Instruction

on trailer
local truck ing companies

Practice driving maneuvers in controlled situation offstreet area,
under the guidance of an instructor

Basic maneuvers practices include starting, stopping,
turning, shifting, and backing

Advanced maneuvers incude emergency stops and turns, offroad
recovery, and skid recovery

When not practicing, will observe and help other students
Must develop basic skills on range before starting onstreet

lessons

Onstreet Instruction

Practice driving in traffic situations under guidance of an
instructor

Will proceed from light to medium to heavy traffic situations
When not behind the wheel will observe/critique other student

drivers in order to learn from errors of others

Importance of Range/Street Activities

Only way to learn to operate vehicle is to get behind the wheel with
guidance from qualified instructor.

Classroom and reading important only to prepare via knowledge, discus-
sion and examples for range/street activities.

Over 70 percent of the course takes place in Lab, Range and Street
lessons.

Key Student Materials

Student Manual

Lists objectives and outlines topics and activities for entire
curriculum.

Helps student know what is coming in advance and what he/she
should be learning.
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Helps student find out if he/she is learning what he/she should be
learning.

Federal ~otar Carrier Safety Regu~at~ans ~FMCSR~

Contains a71 rules and regulatjons interstate drivers must know
and comply with

Will be studied and referred to throughout curriculum
Students responsjb~e for yearning jnformatjon in FMCSR app~jcab~e
to drivers as well as yearning and demonstratjng that they can
drive tractor-trajler  safely and efficiently

NOTE: Refer students to their copy of the course out~jne, Unit 1.1 of
their Student Manual to follow along as you discuss currjcu~um
content.

Visual 5 Sectjon I - Basic Operatjon

Sectjon I - Basic Operation

Purpose
To jntraduce students to curriculum components of tractar-

trailer, and basic maneuvers
At end of section, students will have ac~ujred the skill and

knowledge to operate a tractor-trailer camb~nat~on well
enough to begin driving onstreet

Unit I.1 Orientation
introduces student to course content and vehicle via class-

roam lecture
instructor points out key components of tractor-traj~er  in a
lab demonstratjon

Unit 1.2 Control Systems
introduces students to functions  aperatian and meaning of

instruments and controls, e.g., gear shift, tachometer,
etc.

instructor pojnts out controls, jnstruments and their opera-
tion during a lab demonstration

Unit 1.3 Vehjc~e inspections
Detained classroom ~~structjon on how to inspect tractor-
trailer before operating while in operation and at the end
of a trip

instructor will demonstrate pretrip inspection in a lab
session

Students will practice and continue practicing throughout course

Unit 1.4 Basic Control
Students jntroduced  to basic vehicle operatjon and concepts

in class



Instructor demonstrates starting, stopping and backing on
range, with students each taking turns at controls of a
tractor-trailer

Students gain initial practice in basic control on range

Unit 1.5 Shifting
Students introduced to basic gear shifting procedures and

shift patterns for most common tractor transmissions in
classroom

Instructor demonstrates gear shifting technique on the
driving range

Students practice shifting up through the first three gears

Unit 1.6 Backing
Students introduced to methods and concepts of backing a

tractor-trailer in classroom
Instructor demonstrates and students practice variety of
backing exercises OFI range

Unit 1.7 Coupling and Uncacrpling
Students introduced to procedures for safely coupling and

uncoupling a tractor-trailer in classroom
Instructor demonstrates coupling/uncoupling procedure on
range and students begin practice under supervised
conditions

Will develop proficiency throughout course by performing
activity before and after street lessons

Unit 1.8 Proficiency Development: Basic Control
All skills learned in Units 1.2 - 1.6 practiced
A series of basic exercises are practiced on the range until

students develop sufficient proficiency to drive onstreet
Initial onstreet practice occurs after sufficient student
proficiency is developed on range

Unit 1.9 Special Rigs
Handling and operational characteristics of vehicles which

students are not trained on are discussed in class, e.g.,
tankers, refrigerated vehicles

Field trip (optional) taken to observe special rigs and
special rigs observed during all onstreet practice

Visual 6 Section 2 Safe Operating Practices

Section 2 - Safe Operating Practices

Purpose
-7 allow students to learn and practice for safe operation

techniques in highway traffic

Unit 2.1 Visual Search
Classroom instruction on the principles of visual search
Range instruction on the use of mirrors
Onstreet practice in use of visual search techniques
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Unit 2.2 Communjcation
Classroom instruction  on communication, e.g., signalings  use

of horn, etc.
Onstreet practice in communicatjons techniques in varjety of

settings

Unit 2.3 Speed Management
Classroom instruction on speed management princjp~es~e.g.,
maintaining safe speed in variety of sjtuat~ans, operating
on hills, curves, etc.

Speed management demonstration in a lab session

Unit 2.4 Space Management
Classroom instruction on princjples of managing space in

traffic, e.g., fo~~owjng djstances, space to the sides and
rear, passing, etc.

Onstreet driving practice in space management technjques

Unit 2.5 Njght Operation
Classroom instruction on ~nspectjon~ preparation far, hazards
of, and actual operatjons at night

Range practice jnspectjng vehicle at njqht
Onstreet lessons requiring app~icatjon

princjp~es
of night driving

Unit 2.6 extreme Driving Cand~tjons
C~assraam instruction on drivjng in co 1
stormy conditions~ mauntajnaus terra i

Practice in putting on tire chains and
vehicle

d and hat weathers
ns
towing a stuck

Unit 2.7 Proficjency Developments  Safe Operating Procedures
All safe driving practices from Units 2.1 through 2.5 (and

2,6 if'app~icab~e~  practiced as students develop pro-
f~cjency

Each student drives in a variety of traffic cand
develop profjcjency

Visual 7 Section 3 Advanced Operating Practices

Sectjon 3 - Advanced Operating Practices

itions to

Purpose
To enable students to acquire the advanced skills needed to

handle hazards and eme~gencjes

Unit 3.1 Hazard Perceptjon
Classroom instruction and exercises in recognizjng hazards
early enough to prevent them from becomjng emergencies

Onstreet driving sessions jnvo~ving app~icatjon of hazard
recognjtion principles

Unit 3.2 Emergency Maneuvers
Classroom discussion of emergency braking techniques, evasive

actions and responses to other emergencjes

1.1-10



Emergency stopping and evasive actions practiced on range

Unit 3.3 Skid Control and Recovery
Classroom instruction on causes of skidding and jackknifing

and the proper techniques for avoiding and recovering from
skids, jackknifes

Student practice of skid prevention and recovery in skid pan
exercises

Visual 8 Section 4 Vehicle Maintenance

Section 4 - Vehicle Maintenance

Purpose
To prepare students to recognize causes of vehicle malfunc-

tions and to perform basic maintenance and simple emergency
type of repairs

Unit 4.1 Vehicle Systems
Classroom instruction on function and operation of all key

vehicle systems, e.g., engine, engine auxiliary systems,
brakes, drive train, coupling systems, suspension, etc.

Instructor gives detailed description of each system, its
importance to safe and efficient operation and what is
needed to keep it in good operating condition

Unit 4.2 Preventive Maintenance and Servicing
Supervised student practice in vehicle servicing, including

checking engine fluids, changing fuses, checking tire
inflation, changing tires, draining air tanks, adjusting
brakes, and performing repairs

Unit 4.3 Diagnosing and Reporting Malfunctions
Classroom instruction on identification of vehicle malfunc-

tions and problem solving exercises
Lab demonstration of proper emergency starting procedures

Visual 9 Section 5 Nonvehicle Activities

Section 5 - Nonvehicle Activities

Purpose
To enable students to carry out those nondriving activities

that professional drivers must perform

Unit 5.1 Handling Cargo
Basic principles of loading and unloading cargo, including

weight distribution and techniques for securing and
covering cargo

Practice loading a vehicle under instructor's supervision
Visit to local freight handling company to observe operations

(optional)
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Unit 5,2 Cargo Documentation
Djscussjon of basic forms and procedures requjred when driver

handles cargo, e.g., bills of lading and other freight
documentation

Basic procedures and responsibilities  for p~acardjng vehicles
that carry hazardous materials

Unjt 5.3 Hours of Service Requirements
Classroom instructjon in permissible hours of duty, rest

periods, etc.
~ntroductjan and practice using Drjver's Daily Log Book to
record time.

Use of log book ta record school activitjes for remajnder of course

Unit 5-4 Occident Pi-ocedu~~es
Basic jnstructions for handling the scene of an accjdent~

reporting acc~dents~ rules and reg~~~atjans related to
accjdents

~ntroductjon to basic first aid practices ~optiana~~
~ntroductjon to use of fire extingu~s~~ers  and basic fire-
fightjng techniques, especially those related ta truckers~
e-9. 9 tire fires

Lab demonstratjon in use of fire extinguishers

Unit 5.5 Personas Hearted and Safety
Physical requirements far dr~vjng a vehicle in jnterstate

commerce~ medjca~ examjnatjon and cert~fjcation
Djscussian of basic hearth majntenance  requjrement~ diet,

exercise, use of alcaha~~ drugs and avoidance of fatigue
Djscussjan of common nondriving safety hazards and use of
special equjpment,  e.g., gloves, hard hats, gogg~es~ and
equipme~~t used with hazardous material

Unit 5.6 Trip Planning
Class discussion of jmportance of and requjrements for

planning trips
Federal and State requirements jnc~uding  need far permjts~

vehicles size and weight ~imitatjons,  etc.
Classroom exercise in which students plan an overnight trip
with school vehicles inc~udjng  ~dentifjcatjon of permjts~
estimatjng time of arrival, fuel stops, etc.

Unit 5-7 Public Re~atjons and Emp~ayer Relations
Classroom jnstructjan and djscuss~on on majntajnjng a good

jmage~ pub~jc relations problems of trucking jndustry~
dea~jng with pub~jc and customers

Classroom ~nst~~uctjon and discussion of relationship to
employer including  how to look far a job, get a job, and
keep a job

Student practice jnterviewjng for a job
Guest lecturer from trucking jndustry ~opt~onal~

NOTE: Distribute actual copies of your school's caurse schedules to
st~~dents. Discuss and answer questions related to scheduling
and prerequjsjtes for varjous units.

-



3. SCHOOL POLICY AND REGULATIONS (45 minutes)

-

NOTE: School administrators and instructors should jointly develop
this information based upon school size, type of operations and
so on, to meet your actual requirements. Below is a suggested
format which you may wish to modify for your own use.

Introduction of School Staff

Identify classroom, range and road instructors
Give brief outline of past experience of each as they are introduced

Issue Name Tags to Students

Use this as a form of student introduction and ask students to
wear tags at all times to aid the instructors

Give a Brief Description

Physical layout of school, offices, shop, driving range, student
parking areas, etc.

Housing, eating, and restroom facilities
Communications, how to report illness, who to call when tardy or

absent, how to report an injury or accident

Student Conduct and Safety Rules

Visual 10 Student Rules

NOTE: Refer students to "Student Rules" in Unit 1.1 of Student Manual.

We expect all rules to be followed to the letter. Our basic rules are
just like the ones you would find in any other specialized school for
adults.

Training begins promptly at the designated starting time. You have to
be on time, and you have to be here every day. If you're tardy it will
show up on your record and will not look good to someone interested in
hiring you. Also, just a few minutes missed can cost you valuable
training.

No horseplay will be permitted among students or instructors. While it
may seem harmless enough, it can lead to ill feelings. Also someone
could get hurt or same equipment destroyed or damaged.

Abuse of equipment will not be tolerated under any circumstances. It
is especially easy to use equipment roughly when you become frustrated,
and you may become frustrated when you can't accomplish a maneuver the
way your would like to do it. So, when the trailer won't go where you
want it, don't blow up and "take it out" on your vehicle. Remember that
it is not your truck's fault. Get out of your vehicle, let someone
else try for a while. Watch how he/she has trouble tao, try to get
relaxed before you try again.
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A~caha~ and drugs of any kind are totally prohibited anywhere in truck-
ing. Any signs of a~coha~ or drugs about you will be the cause far
immedjate  dismissal from school. Your off-duty time is your awn, but
even when you are off duty, you shau~d remember that you have to be in
A-I. condjtion the next day when you came back to schoal, and a~cahol
and drugs don't help to make you ready to go the next day. As a sug-
gestian~ it mjght be a good idea to use some of your off-duty time to
review what you have yearned and to study for the follawing day.

Profanjty shau~d not be used. Many people use profanity in general
conversation without rea~jzing it. Some people use it when they are
upset or when they want to feel 'big'. But, profanity offends many
maple, and really does no one any good, Don't use it far any reason.

Grounds keeping is always a big jab and every one has to cooperate to
keep the whole school clean. Put all trash in containers. Cigarette
packs and snack wrappers and so forth are small, and many people think
that one little piece of paper won't show very much, but, with as many
people as we have here everyday, just a little tittering from each one
can mount up to a trashy operatjon, and nobody wants to work in less
than a first class place. If you can't immediately find a container,
put pieces of trash in your pocket until you can dispose of them
praper~y~ Absolutely  never throw anythjng out of the trucks. Not only
does it make truck drivers loak bad, but it may frighten a passing
motorist or hit a pedestrjan.

Soft drink bottles are a hazard and must be kept out of the working
area. Don't take them on to the training field. Never place an empty
bottle in the cab of the truck. It could roll under your brake pedal
and may cause an accident. Put all bottles back in the proper con-
tainers.

There will be no smoking in any truck, either while drjv~ng, or observ-
ing, and no smoking around refueling areas.

Sametimes~  when you are an observer, you will be riding in a nonmodi-
fied sleeper berth. Your shoes must be removed and placed under the
right hand seat. Wear shoes that are easy to get an and off when you
are drivjng~ Generally, as an observer, you will be seated in the area
where the sleeper berth has been remaved. Regardless of whether you
are in a berth or on a seat, seat belts must be fastened anytime and
everytjme that you are in the truck, even in practice around the exer-
cise yard. instructors will enforce this v~garous~y~ as will your
employers,

You must stay on the truck or problem you are assjgned to; no v~sjting
another student, or wandering away from your assignment.

You will find same specific safety rules for both Range Driving and
Street Drivjng in Unit 1.1 of your Student Manual- These must be
observed at all times, both for your own and the safety of others.

We work in any kind of weather, rain, shine, sleet, snow and so farth,
and weather conditions don't affect our schedule unless roads are
closed - and this seldom happens. If you don't already have it, rain

a-
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gear is suggested. You can get plastic rain suits that do the job
pretty well from most any department store. Also, be advised that we
work some of our problems at night and we sometimes start before dawn
to give your experience in facing the sun. Many truckers work at
night, so we believe you should learn how your driving job looks after
dark, how it is more difficult to drive at daybreak and sunset, etc.
Therefore you must be prepared to work at some odd hours. Plan your
rest and sleep according to the schedule you have coming up. Don't let
your recreational time get you into a situation when you don't have
enough sleep to be in good shape to learn.

If you do not presently have a good pair of sunglasses, get some and
keep them with you at all times during school.

Wear your gloves when you are working around the truck. Your hands
will be kept clean and also reduces chance of injury. Remove your
gloves when you enter the cab so that you don't get grease on the controls.

Park your cars only in the designated student parking area and keep
them out of the exercise area. (Explain your school's regulations on
parking).

Everyone must be in the classroom at the end of his training period for
dismissal. As soon as you are released from your truck, go to your
designated classroom. Do not leave the school for any reason unless
cleared with the proper school authorities. (Designate the chain of
command).

You must follow school instructions without deviation. If you have
driven a truck before, "park it outside the school" and forget it;
things you thought you knew all about before, could hinder your
training now. You are always free to ask questions and to discuss the
reasons behind any instructions given by the school but, after
discussion, do what 'the instructor requests.

Don't argue with an instructor for any reason; remember, they have a
tough job and everything they say or do is for your benefit. Work with
them. They often know you and your problem better than you know your-
self. Also, they have a reason for doing things as they do. Make sure

onyou know the difference between asking questions or having a discussi'
for information (both of which are encouraged) and having an argument
(which is childish).

11You must keep a positive attitude and an open and receptive mind at a
times; this course is tough, and anything other than a positive atti-
tude will hold you back. If you are convinced that truck driving is
easy, you have been misled. Truck driving is a hard, sometimes dirty
job. This means that you've got a rough road to travel for the dura-
tion of this training program. You will only benefit from it if you
bear down, put your mind to it, and pull together with your instructors
and with your fellow students.

a
As is the case with any school, we have established standards that you
have to meet. You will be given a final examination on each training
subject, with most emphasis being put on the road test and the backing
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sk,ills. You w?;ll also have to be proficient in coupling and uncoupling
of units, ~retrjp jnspection~  loggjng procedures and D.O.T. regula-
tions. We test your skills but we aiso measure your attjtude, your
ability to think, and yo~~r judgment.

If you do not meet the minjmum standards set by the schoa~~ you will
not graduate. When we graduate a driver, that driver has mastered this
course. This means that everythjng about that driver has to be right
enaugh that we think he can control the truck and himself or herself
well enough to reflect credit an their employer, this schaol, and the
indivjdua~ as a human being entrusted with substantial  responsibility
in a public position. This does not mean that we are trying to scare
you or djscourage you; if you put your fullest concentratjan on learn-
ing, if you follow jnstructions~ and if you have all that is needed to
be a truck driver, you will pass our test, graduate and be ready for
em~~a~ent.

You know, and we knolls however~ that some peaple just cannot make good
drivers. We have had some students Srr the past who could not be
trained as a truck driver; there may possibly be some here. We will
k!ork wfth, and do anything possible to help a student with a yearning
prab~em. But, if we da not feel that you are trainable~ or if we can-
not get you to give up unsafe practfces,  or if you don't show us the
correct attitudes judgments or matur~ty~ you will be dismissed from the
schoo 1 rn

Much of our driving is done on the public hjghways. This means that
you must possess good drivjng ability and habits before we will let
that part of your trajnjng start. At1 'laws must be obeyed at all
t imes, and saund, defensive drjvjng is the only way to go. Remembers  a
professional  truck driver is a professional  - not a kid,-

Starting with the first minute of tra~njng~  you will be expected to
maneuver your vehicle through close quarters in the yard wjthaut touch-
ing anything - whether it be a barrel or a traffic cone. You must
watch all araund the truck, and if you are too close to anything, you
must stop and correct your error. If you hit any abject, it is because
you were not ~aaking~ or because you were careless. Be extra careful.
There will be a field full of student drivers out there. Watch out for
pedestrjans and, when you are a pedestrjan yourse~f~ look out for the
trucks.

You will be assjgned to a regular class and classraam.  You must report
on time each day far roll call. At that time, we will revjew our
schedule for the day and assign trucks. Any change of student groups
or of jnstructors will be announced. Each day, additjona~ ~nformatjon
and instruction will be given. This means that you must always be
present.

This class wi 1 be broken into groups for training. ~Specjfy number of
groups.~ This gives us maximums use of the equipment and assures equal
trajning for all. Whatever Group 4. does one day, Group 2 will do the
next day. Each group will be broken down into teams of three persons
each and the teams will train together as a group.



It is important that you work together and help each other in any way
possible. Every item involved in our training will be explained fully,
and then practiced. We have got a lot to cover in the training period,
so we must insist on your complete cooperation.

I will not wish you luck, because luck has nothing to do with truck
driving. Truck driving takes skill, judgment, maturity, and knowledge.
These capabilities can only be acquired through effort, effort,
effort.

Some Tips on How to Study

NOTE: Refer students to "Some Tips on How to Study" in Unit 1.1 of
Student Manual.

The following are some 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 that will make studying more
pleasant. The 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 there but study. You must, therefore, free that area
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of distractions. This means you must be sure that you are
studying instead of

1) Tanking with your buddies

2) faking telephone calls

3) Being distracted by TV or radio

You can sum it up by sayjng that you must surround yourself with a wall
if you are to study property.

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 yearning
and in the way they depend on different rules, but they do
follow certain rules.

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

SERVES
QUESTION
READ
RECITE
REVIEW

Survey what you are going to read by glancing through the
materja~, and running through the varjous chapter headings.
In this ways you learn, in general way, what the chapter is
about, and you know what to expect. It is also a good idea to
read the jntroductjon. This will let you know where you are
gojng. You shau~d also read the summary, if there is one.
This will give you the main ideas or jmportant  points. When
you know where you are gojng~ 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 ~earnjng
materja~. Try to turn the headjngs to sections into
questjons, and read for the answers. This makes you concen-
trate by giving you somethjng to look for. Questjons~ then,
have several benefjts; they majntain jnterest, make you par-
t~c~pate active~y~ and cause you to test yourself to see what
you are ~earnjng. If you test yourself before your instructor
does, you will do much better.
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3) READ

The next, step, of course, is to read and to read carefully,
read to answer the questions you must ask yourself, and
continually challenge yourself to see that you understand.
Read to remember, and read everything; that means tables,
graphs, and other illustrations. 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.

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.
thing perfectly but do not review it, you
days, or even a few hours, later you will
small part of it. FORGETTING TAKES PLACE

If you learn some-
will find that a few
remember only a
VERY RAPIDLY.

Remember, no one can study for you. It is your responsibility. The
most important problem in studying effectively is development of moti-
vation to study, and only you can supply this. But, organized study
routines are helpful, especially when helped through SQ3R.

4. STUDENT EVALUATION (15 minutes)

NOTE: Refer students to "Evaluation Procedures" in Unit 1.1 of Student
Manual.

Visual 11 Evaluation Procedures

Evaluation Procedures

Students evaluated periodically throughout course
To measure progress towards midcourse and final course standards
To identify need for remedial training
To identify mastery of each unit in curriculum

Progress evaluation
Written test at end of each section to measure mastery of unit

objectives
Instructor appraisal of student progress during all lessons

1.1-19



~~~dcourse evaluation
Must pass midcourse proficiency range test to continue course

(after completion of Unit 1.8)
Students will perform series of maneuvers and performance

will be measured by objective standards
Exercises include

maneuvers
Backing maneuvers, e.g., parallel parking~ alley

dock, etc.
Serpentine maneuvers, e.g., ability to take turns,

curves forward and backward
controlled Stop
Overhead Clearance judgment
coupling and uncoupling
Pretrip inspection

Final Examination

Administered following completion of entire course
Final examination includes

Written test--Which samples a17 information learned in five
sections
Range test--Same as midcourse, but higher scores required
Street test--A driving test to demonstrate ability to safely

handle vehicle unde; variety of road and traffic condi-
tions

Must pass final examination in order to graduate from course

~~~~sti~~ and Answer Period

Present and discuss specific evaluation procedures used by your school,
e.g. 9 weekly conferences with students, remedial training and
horne~~ork~ repeat of units, etc.

Ans~~er student questions relating to evaluation of their performance
and progress in course.
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Visual 1

The American Trucking Industry
l Vital Part of Nation’s Economy

l Close to 4 Million Tractor-Trailer Combinations
on the Road

l Hauls 3 Out of 4 Tons of All Goods

l Handles Over 300 Billion Ton-Miles Each Year
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Regulation of Trucking Industry

@ Interstate Commerce Commission-Regulates
the Operation of Interstate Motor Carriers

@ U S Department of Transportation-Regulates
sarktv of interstate Motor Carriers

@ The States Issue Regulations Covering-

- Chauffeurs Licenses

- Registration of Trucks

- Vehicle Size and Weights

- Collects Taxes
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Visual 3

Professional Driver
Physically and Mentally Qualified

Skilled

Safe

Efficient

Knowledgeable

Fuel Economical
Good Industry Representative
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Types of lessons

Classroom

Lab

Range

Onstreet
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Visual 5

Section I-Basic Operation
1 .I Orientation

1.2 Control Systems

1.3 Vehicle Inspection

1.4 Basic Control

1.5 Shifting

1.6 Backing

1.7 Coupling and Uncoupling

1.8 Proficiency Development:
Basic Control

1.9 Special Rigs

1.1-25



Vistas 6

Section Z-Safe Operating Practices l

2.1 Visual Search

2~2 Communication

2.3 Speed Managemente

2.4 Space Management

2.5 Night Operation
0

xtreme Driving Conditions

2~7 Proficiency Development: Safe
Operating Procedures
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V i s u a l  7

@ Section 3-Advanced Operating Practices
3.1 Hazard Perception

3.2 Emergency Maneuvers

3.3 Skid Control and Recovery
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Visual  8

Section 4- Vehicle Maintenance
4.1 Vehicle Systems

4.2 Preventive , Maintenance and Servicing

4.3 Diagnosing and Reporting Malfunctions



a

5 .

V i s u a l  9

Section 54Vonvehicle  Activities
1 Handling Cargo

5.2 Cargo Documentation

5.3 Hours of Service Requirements

5.4 Accident Procedures

5.5 Personal Health and Safety

5.6 Trip Planning

5.7 Public Relations and Employer Relations
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Visual  11

Evaluation Procedures
l Progress Evaluation

- Written Test

- Instructor Appraisal

l Midcourse Evaluation

- Maneuvers
- Coupling and Uncoupling

- Pretrip Inspection

l Final Examination

- Written Test

- Range Test
- Road Test in Traffic

1.1-31



~vervieu

Time Allotted: 1 hour 15 minutes

Prerequisites: None

Purpose:

The purpose of this lesson is to present a simplified picture of
tractor and trailer design and of key vehicle systems and parts. Where
possib~e~ relate your brief explanations to what students already know
about automobiles. Beginning in this lesson, students should start to
gain the mechanical knowledge they need to operate vehicles safely and
legally. This knowledge will grow as the course progresses, But keep
in mind that you are training drivers, not mechanics*

NOTE: Keep in mind that the purpose of this lesson is the basic
familiarization  with the subject, Hence the relatively short
periods of time allocated. Questions should be held to a mini-
mum until Lesson 3, when they take a "guided tour" of a tractor
and trailer.

materials

instructional  Aids

Visuals I - 29

Student material

Review Quiz, in Unit 1.1 of Student manual

instructor material

Review Quiz, in Unit 1.1 of the Student manual
Operator~s and/or Services manuals for your school's training vehicles

Activity or Topic Approximate Time

1. VESICLE DEFINITION,  CAB DESIGNS AND AXLE ARRANGEMENTS 10 minutes
2. DESIGNING A TRAITOR FROM FRAME TO FINISHED PRODUCT 20 minutes
3. SEAR-TRAILERS  AND FULL TRAWLERS 5 minutes
4. ENGINE AUXILIARY SYSTEMS 10 minutes
5. THE AIR BRAKING SYSTEM 10 minutes
6. REVIEW QUIP 15 minutes
7. LAB PREPARATION



0-

l

1. VEHICLE DEFINITION, CAB DESIGN, AND AXLE ARRANGEMENTS
(10 minutes)

Visual 1 Straight Truck and Truck Tractor

Definition and Major Parts of a Truck Tractor

Categories

Straight trucks have cab and cargo body on single chassis
Truck tractors designed to pull other vehicles which carry cargo

Parts

Chassis--contains all the parts except body and cab
Body--carries the cargo
Cab--driver's compartment

Visual 2 Conventional Cab Design

Basic Cab Designs

Most truck tractors fall into two categories:
Conventional cabs
Cab-over-engine (COE) designs

Conventional Cab Design
.

Cab placement and engine access are "conventional" like a car
Cab sits behind engine
Engine accessed by raising or opening the hood

Visual 3 COE with a Sleeper Berth

Cab-Over-Engine (COE) Design

Cab placement and is over the engine
Engine accessed by tilting cab forward
Restrictions on overall length prompted design

Sleeper Berth

Sleeper berth behind driver
Available in both COE and conventional type cabs
Team driving: One driver sleeps while other drives

Visual 4 Other Cab Designs: Low Cab Forward, Halfcabs, Short Nose
Conventional

Other Cab Designs

Location of cab obvious in title
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1 6 bander Axle Truck Tractor
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Tandem Tag Axle
Combination of live and dead axles
Forward axle is live.
Rear axle is dead ("tags" behind the driven axle)
Dead axles sometimes retractable (liftable)

When not pulling load
Saves wear on tires

Commonly called a "tag axle tractor"

Tandem pusher axle
Also combination of live and dead axle
Forward axle is dead
Rear axle is live ("pushes" forward axle along)
Dead axles sometimes retractable
Commonly called a "pusher tractor"

Tandem Driven Axle
Both axles live
Have best traction, pull heaviest loads
Many heavy duty, over-the-road tractors
Commonly called a "twin screw tractor"

2. DESIGNING  A TRACTOR FROM FRAME TO FINISHED PRODUCT (20 minutes)

Design Factors

Designed Piece by Piece for Specific Hauling Purposes

Cab design and axle arrangement most recognizable design features
Other key components selected and designed for specific purposes

Design Depends Upon Several Factors

Where it will go, e.g., terrain, rural vs. urban
Job it will do, e.g., stop-and-go vs. long haul
Size and type of payload it has to pull
Regulations restricting size

Visual 7 Frame: Key Components

Frame

Basic foundation of chassis

Key Parts

Left and right side frame rails
Cross members connecting frame rails

Connected Directly or Indirectly to All Parts of Truck

Engine mount
Cab support
Fuel tank support
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Visual 8 gasoline vs. Diesel Engine

Engine

Power plant of tractor
~asoljne or diesel a few use li~ujfjed  petroleum gas ALPHA
Most modern truck traitors use diesel engines that are

internal combustion engine (like gasoljne~
No carburetor or spark plugs ~unlike gasoljne~

Visual 9 Drive Train: Key Components

Drive Train

Clutch

Transmjts power from engine to transmissjon on drivers command

Transmjssjon

Transmjts power from the engine to drive axle(s)
Uses gears to increase or decrease power and/or speed to the
axles

Three major types of transmissions:
Manual
Semjautomatjc
Fully automatic

Most common
All gear changes made by driver

Key parts
~earshjft operates transmjssion
Clutch used to interrupt engjne power to transl~jssion to
allow gear changes

Two transmjssjons
Used on trucks that pull very heavy loads in on-off road

situatjons
Main transmission
Auxiliary  transmission (aux box)

Supplies additional power for heavy loads
Operated with two gearshift levers

No clutch, just gear shift
All gear changes still made by driver

Fully Automatjc
No gearshjft or clutch, just lever to select range



Driver selects range (i.e., l-3, l-5, l-7)
Transmission automatically performs all shifting within the

range selected by driver

Drive Shaft

Transfers power from transmission to rear axle
Universal joints keep shaft in alignment with rear axle over

uneven surfaces

Rear Axle Components

Interaxle differential
Used with tandem axles
Divides power between axles
Allows each axle to turn at different speed

Rear axle assembly
Final drive gears operate the axle
Axle differential allows wheels at each end of axle to turn at

different speed when cornering

Multispeed ratio rear axles
Two or three speeds in final drive gears
Manually operated by driver in the cab according to need

Visual 10 Suspension: Key Components

Suspension System

Attaches axles to frame
Flexible, shock absorbing
Variety of systems available

Steel spring
Hydraulic shock
Air bellows

Additional components
Torque bar for stability
Auxiliary or helper springs for extra heavy load

Visual 11 Steering System: Key Components

Steering System

Steering principles same as car

Front axle is steering axle
Provides direction; rear axle follows
Attached to frame by suspension system

Key parts
Steering knuckle

At the end of
Allows wheels

each front axle
to rotate
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At the end of each steerinq knuckle
Attached to wheel assembly-
Allows wheel assembly to rotate

Pjtman arm and drag link
Connectjon between steerjng wheel and steerjnq knuckle
Transfers motjon from steering wheel to front-wheels
Connected through steerjng gear box

Visual 12 Wheels and Tires

Wheels and Tires

Wheels

Cast spoke wheels ~Dayton~
Two-plebe construction
Three, five, or six spokes
Rims held on wheels by studs, clamps, and nuts

at the end of each spoke

Disk wheel ~Budd~
Dne-pje~e construction
A~umjnum or tensile steel or alumjnum to reduce weight

Tires

Both Tube and Tubeless Types used
Size: Popular size is ~D:DD x Z~:DD; other sizes in use dependjng

upon load requjrements
Mountings

important to mount tires properly on rims wheel
important  not to mix styles, e.g., radials and nonradials on

same axle
important  to match dual tires ~same cjr~umference~

Visual 13 COE in Tilted Posjtion

E~A~P~E~ CDE in tilted posjt~on

illustrates  two more key tractor components

Cab Tilt Dperatjon

Hinge operated mounting with mechanism to fasten rear of cab in
place
Operated hydrauli~a~1.y  or by hand
Safety brace to protect personnel under raised cab
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Fifth Wheel

Connects trailer to tractor

Two halves
Lower half on tractor
Upper half on trailer

Kingpin connects the two halves
Lock prevents their separation

Visual 14 Types of Fifth Wheels

Types of Fifth Wheels on Tractor

Stationary

Fifth wheel bolted to frame

Manual Sliding

Mounted on rail unit
Move forward or backward by hand for axle weight

distribution
Locked in place by steel pins

Power Sliding

Operates like manual sliding - using air pressure
Locks are controlled from inside the cab

3. SEMI-TRAILERS AND FULL TRAILERS (5 minutes)

Visual 15 Basic Trailer Types

Basic Trailer Design

Semi-trailers

Rear end rest on its own wheels
Front end rests on the tractor

Full Trailers

Has own wheels front and rear

Examples of Closed Trailers

Vans--carry furniture, dry freight
Refrigerated vans --carry perishables

1.1-39



Tankers--haul &hemi~a~s.  fuel
Open top vans stanzas covered van trailers with full sides and

rear doors)

Example of Open Trailers

Flat beds--haul steel, buj~djng products
Low boys--haul heavy ma~hjnery~ earth mo~jng equjpment
Dump trailers --haul dirt, gravel

Trailer Len&h

Varies from 18 feet to more than 50 feet
Typj~a~ traitor-trawler  is 50 feet to 65 feet in length

Visual 16 Semj-trajler: Key Components

Kjngpjn

Mounted,~n the upper fifth wheel
Connects to lower fifth wheel
Allows traitor to turn under trailer
Tractor's rear axle becomes trailers steerjng axle

~andjng Gear or Dol‘lies

powered when uncoupled to support front of trailer
Raised when coupled

Axles

Trailers may be equipped with I, 2, or more axles
Some axles may be retractable
Some axles may be adjustable ~moved forward or backward under the
trailer frees

Adjustable sljdjng rear tandems
Can be moved for ~ejght djstrjbutjon
forward posjtjon

Relieves ~ejght on tractor axles
Transfers wejght from tractor drive axles to the trailer

axles
Rear posjtjon

Puts more wejght on trailer axles
Relje~es wejght from traitor drive axles

Held in posjtjon by steel lo&kjng pins

Visual 17 Full Trailer Coupljngs

Full Trailer equaling

Drawbar connects to tractor
Eye of drawbar attach to pintle hook
Safety ~hajns used in case dra~bar breaks
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Visual 18 Converter Gear

Converting a Semi-trailer to a Full Trailer

Single-Axle Converter Gear

Removable gear to convert semi- to a "full" type of trailer
Called dollies
Has suspension spring, drawbar and fifth wheel

Tandem-Axle Converter Gear

Same as above but with 2 axles

4. ENGINE AUXILIARY  SYSTEMS (10 minutes)

NOTE: Identify the key engine auxiliary systems and components. Diesel
engine will be used as primary example since it is the power
plant of most modern tractors. Distinguish parts that are
specific to diesel from those common to both diesel and gasoline.
Avoid in-depth discussion of these items here, as they will be
covered in subsequent Units, this lesson is only meant to enable
students to become familiar with vehicle nomenclature.

Engine Auxiliary Systems

Systems required for engine operation
Key components

Fuel system
Air intake system
Superchargers and turbochargers
Exhaust system
Cooling system
Lubrication system
Electrical system

Visual 19 Fuel System: Key Components

The Fuel System

Stores and provides fuel for engine operation.

Operation and Key Parts

Fuel pump draws fuel from fuel tanks
Filtered through fuel filters
Travels through fuel lines to fuel injectors
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Nozzles of fuel jnjectors
Spray fine mist into engine cylinders
Operated by injector pump

Visual 20 Air intake: Key Components

The Air Intake Syst~

Pro~jdes huge volumes of clean, filtered air for diesel engjne.

Fun~tjon

Collects the air
Snorkel or extensjon pipe collects air over cab '
Bonnet or rain hat strains out debris

Filters the air
Diesels need huge amounts of clean air to function
Air filters remove dust and dirt
Located under hood or outside cab

Distrjbutes the air
Air intake djstrjbuting  manjfold djstributes air to

~y~jnders
Re~ejyed through air intake ports

Visual 21 Example of a Turbocharger

Superchargers  and Turbochargers

Forces more air into engine cylinders than would otherwise occur.

Functjon

Engjnes wjthout superchargers or turbochargers are known as
'~natura~ly asperated~'  that is they ~~jnhale" air normally

Superchargers are simply an air pump, used to blow more air into
the ~y~jnders~ hence they are nj~kn~ed ~'blowers~'

Turbo~hargjng  is yet another method of super~hargjng~ in whj~h
engjne exhaust is used to power a turbines which is utilized to
push or blow more air into the cylinders

Advantages

Creates addjtional power
Better fuel economy
More complete burning of fuel--less smoke

Visual 22 Exhaust System: Key Components

The Exhaust Syst~

Expels exhaust gases from engjne.
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Operation and Key Parts

Collects engine exhaust in the exhaust manifold
Muffles engine exhaust noises to acceptable level with muffler
Discharges exhaust gases through a tailpipe or exhaust stack

Rain cap protects exhaust stack from rain
Closed when engine is off
Forced open by exhaust gases

Visual 23 Cooling System: Key Components

The Cooling System

Removes excess heat from engine.

Operation and Key Parts

Operates in principle like automobile cooling systems
Coolant is stored in radiator
Circulated through engine water jackets by water pump and returned
to radiator
Coolant temperature controlled by

Thermostat--regulates flow of coolant through radiator
Fan--Regulates flow of air through radiator
Radiator shutters--controlled by thermostat to control amount

of frontal air across radiator

Visual 24 Lubrication System: Key Components

The Lubrication System

Provides clean lubricating oil so engine parts operate without fric-
tion.

Operation and Key Parts

Oil supply is stored in oil pan
Oil pump forces oil through engine
Oil filters clean the oil.
Several different types of oil filters and filtrat

available.
Diesels usually use both a primary and secondary f

Visual 25 Electrical System: Key Components

The Electrical System

Purpose

ion systems are

iltering system

To crank the engine (diesel engines do not have electrical igni-
tion)

To operate electrical equipment: lights, instruments, radios,
charge batteries

Electrical current supplied from tractor to the trailer by cord
and plug
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5, THE AIR 3~~~G SYSTEM (10 minutes~

Brake Syst~s and Types of Brakes

Systems Requjred by Law

Service brakes for a71 non-emergency stops
Emergency brakes for emergency stops
Parkjng brakes to hold traitor when parked .

Service Brakes

Operated by air
Sometjmes in &ombination with hydraulj~ brakes
Foot treadle applies brakes to all wheels for Norman stop
independent trailer brake valve ~ni~knamed  trolley valves applies
brakes to trailer wheels only used only in special sjtuatjons

Emergency Brakes

Spring operated
Dea~tjvated by air for Norman drjvjng
Applied automatj~ally  when air pressure falls

Parkjng Brake

Sprjng operated
Applied by hand

Visual 26 Tractor Air Braking System

Air Braking System for Service Brakes

Most used
Most complex

Compressed Air Storage

Air Compressor
Provides compressed air
Compressed air becomes hot
Sent to wet tank first and then to dry tank

Wet Tank
Receives compressed air from compressor
Cools down ~omp~~essed air
Condenses and forms water pools
Petcocks must be opened to drain excess mojsture daily
Some vehicles equjpped with automatic moisture ejectors

Dry Tanks
Receives air from wet tank
Stores air prior to use
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Air Compressor Governor
Measures the amount of compressed air
Prevents overfilling and damage to air reservoirs
Vents excess air pressure when reservoirs are full

Air Pressure in the System
Air brakes operated when there is sufficient air pressure
Driver monitors for sufficient pressure via air pressure
w - w

Low air warning devices serve as a driver reminder (buzzers
or flashing lights)

System Operation

Treadle Valve
Like foot brake
Pushed to release air from dry tank
Air travels throuqh air lines to brake chambers
Converted to mechanical power to operate brakes on wheel

Trolley Valve
Independent trailer brake valve releases air to trailer

brakes only
Some vehicles not equipped with trolley valves

Visual 27 Drum Brake: Key Components

Key Parts and Operation of Drum Brakes

Pushing force in brake chamber operates the system
Compressed air pushes brake diaphragm which
Moves pushrod which
Moves slack adjuster which
Turns cam on brake camshaft which
Forces brake shoes against brake drum
Forces wheels to turn slower and slower which
Stops the vehicle

Slack adjusters play key role
Controls distance a set of brake shoes must travel to

contact the brake drum
System could fail if out of adjustment

Visual 28 Trailer Air Braking System

Trailer Air Brake Connections

Air pressure from the tractor is carried to trailer by a pair of
flexible hoses - A service line and an emergency line

Service Lines
Usually black, sometimes color-coded blue
Maintains constant supply of air in the line
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Emergency Lines
Usually black, sometimes dolor-&oded red
Carry supply only when treadle valve is depressed

Glad Hands
Metal fjxtures at the end of air lines
Conne&ted to similar devices that are bolted to trailer
Clasped hand appearan&e gives the name

Complete the review quiz from the student materjal for Unit 1.1. Allow
time for students to complete the quiz jnd~vidually and then discuss as
a group or use the quiz as a group revjew exercise and call on students
randomly.

A copy of the revved quiz follows.

Visual 29 Traitor-Trailer  Components Checklist

7. LAB PREP~AT~O~ (5 m~nutes~

inform students that they will look at a tractor and trailer on the
range to complete this jntrodu~tion. Briefly describe the type of
vehicle by make, cab design, etc. Refer students to Traitor-Trainer
Components Che&klist from the student materjal to be used on the range.
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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 1 EXHAUST STACK

I-1 C A B

I 1 MUFFLER

TACKI AIR INTAKE S
(SNORKEL)

1
I J

I I SLEEPER BERTH

I I FIFTH WHEEL

1 I FUEL TANK

I I TANDEM AXLE
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UNIT 1.1 - REVIEW QUIZ

Part B

Match the term in Column A with the best jdentif~~atjon in Column 8.

Column A Column B

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

force.

2. Dry tank B. A tandem axle assembly in
whj~h the forward axle is
"live."

3. Pintle hook C. A '~blo~er" driven by exhaust
gases.

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

5. Drawbar

6. Trailer kjngpjn

7. Trolley valve

8. G~adhands

9. Blue service hose and

10. Turbocharger

E. Conne&ts semj-trailer to a
fifth wheel.

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

G. Provjdes braking to the
trailer wheels only.

ft. Air brake connections color
code.

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

J. Device on a to~jng vehicle
that a drawbar is connected
to.
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Visual 1

Straight Truck 6 Truck Tractor

Straight Truck n Straight Truck

Truck Tractor
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Conventional Cab Design
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Visual 3

0 Cab-Over-Engine Cab Design With a
Sleeper Berth

1.1-51



Other Cab Qesigns

Half Cata

Short Nose Conven



Visual 5

Single Axle Truck Tractor
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Frame
Key Components

Crossmem ber



Gasoline and Diesel Engines

Both Gasoline and Diesel Engines Are Forms of Internal
Corn bustion  Engines.

l Pistons Move Up and Down in Cylinder to Compress
Fuel and Air

l Resulting in Force to Rotate Crankshaft

~~~~1;~~ Edging
l Uses Carburetor to Very Arno~~t  of Fuel and Air

Drawn Into fngine
l Uses Sparkplug to Ignite Fuel-Air Mixture

~i~~~l E~gi~~~
l Do Not Have Carburetors
l Fuet Sprayed Directly Into Combustion Chamber

by Injectors
8 Does not Use Sparkplugs for Combustion
l Combustion (Ignition) Results While Air l~side  Cyrinder

Becomes Hot Due to Its Compression
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0

Clutch

Clutch

Visual 9

Drive Train
Key Components

Shaft

Main /
Transmissidn

Auxiliary
Transmission

A x l e  S h a f t  - - - - -

Engine

Drive Shaft

Interaxle
.Diff erential

.Drive Shaft
Universal Joint

-Differential
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Suspension
Key Components

Hydraulic
Shock Absorber

6 Leaf
Steel Spri g -‘tl Vehicle

Frame
Axle Frame

I
Bearing Plates

\ Hanger

I orque
Rod Spring

-
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Visual  11

Steering System
Key Components

Knuckle
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Visua l  12

wheels and ores

Disc Wheel

Cast Spoke Wheel

1.140



0
COE Sleeper Cab Tractor With Cab in

Tilted Position



Visual 14

n 3 II L
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Visua l  15

Basic Trailer Types

Semi-Trailer

Full Trailer

Drop Frame
Flat Bed

Tank Body

Van Body
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Sem;-Tra;ler
Key Components

Tractor
Fifth Wheel

Cargo Body
\

Semi-Trailer

Sliding Tandem
Rear Axles



Visua l  17

Full Trailer Couplings

Drawbar

Pintle Hook

 Drawbar
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Visual  1 8

/



Visual 19

Fuel System
Key Components

1. Fuel Tank
2. Check Valve
3. Fuel Strainer
4. Fuel Pump
5. Fuel filter
6. Fuel Line to 2nd Head
7. Fuel Line From 2nd Head
8. Fuel Injectors
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Air intake System

Engine
Blower Inlet Housin



Visual 21

Example of a Turbocharger

a 0 0 0 Flow of Exhaust Gases

Flow of Intake Air
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ust system
rwlll lklp

cT?L Gaske~ust  Manifold (R.H.)

1-1 Exhaust Pipe
(Front R.HJ,

W.-J-
3,

?

- Heat Riser Exhaust System
, Exhaust Manifold (L.H.) Supports Tail Pipe
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Exhaust Pipe Flange



Visual 23
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\
\

\
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\
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Lubricating System
Key Components

1. Oil From Main Gallery
2. Oil Filter
3. Rocker and Drain
4. Cam Pocket Drain
5. Oil Drain From Blower
6. Full Flow Filter
7. Bypass Filter
8. Oil Cooler
9. Drain to Oil Pan

1Q. Inlet Screen

1
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a

Cranking System

Switch



tern

1 l Compressor
2. Air Tank
3. Foot Application  -Valve
4. Hand Application  Valve
5. Brake Chamber
6. Switch, Low Pressure lndicatgor  Circuit
7. Air Gauge
8. Emergency Brake Valve
9. Emergency  Air Line and Glad Hand

IO. Service Air Line and Glad Hand



Brake Drur

Visual 27

Drum Brake
Key Components

Slack Adjustor
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Visual  2 8

Trailer Air Braking System

Front of Trailer
1. Emergency Air Line
2. Service Air Line
3. Close-Coupled Trailer Tank
4. Quick Release Valve
5. Brake Chamber and Slack Adjuster



Visual 29

Tractor- Trailer Components Checklist

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

Kev 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
Air tanks

Tractor (continued)

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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This lesson is an j~stru&t~r de~o~st~at~o~ in which the key parts of a
traitor-trainer  are coasted out. The j~stru~t~r should limit the
de~o~st~atjo~ to the objectives of the unit, i.e., sj~~~y jde~tjfy the
key ~o~~o~e~ts in a syste~atj& day and state their fun~tjo~s,  detained
djs~ussjo~s of vehicle ~o~~o~e~ts occur in later classroom and lab
lessons, ~artj&u~ar~y those in Units 1.2, 1.3, and 4.1. It may be
~e~~fu~ to refer to the j~stru~tor ~aterja~ in those units in order to
jnf~r~ students at what point in the course their more specific and
detaj~ed ~uestjo~s will be answered.

Materi al s

None

Student ~~aterja~

the Student manual

A 5 axle, tractor-traj~er  for de~o~stratjo~. preferably a cab-over-
~~gj~e diesel tractor, ~bj~b provides best ~oss~~~e view of all systems
when cab is tilted forward.

facilities

This lesson may take place on the range, in the shop, or another bui'ld-
ing de~e~dj~g upon leather ~o~djtjons.

-
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1. INSTRUCTOR DEMONSTRATION: TRACTOR-TRAILER COMPONENTS
(60 minutes)

Purpose

The purpose of this exercise is to introduce the students to a tractor-
trailer by identifying key systems and components in a systematic way.
When necessary, briefly state the function. There is no evaluation of
students in this exercise.

Layout

Set up the tractor so that it is not hooked up to the trailer but
parked just in front of the semi-trailer so you can examine the fifth
wheel assembly. Also, have the cab tilted or the hood open.

Directions

Preparation

o Divide the class into small groups of 4-8 students.

o Schedule each group to go through the lesson with a qualified
instructor.

Instructor Demonstration: Tractor-Trailer Components (45 minutes)

Starting at the front of the tractor, proceed all around it pointing
out the parts of the vehicle, then do the same with the semi-trailer.

Use the checklist "Identification of Tractor-Trailer Components"
as a guide to the minimum components you should identify.

Answer questions as you present your demonstration (without
getting too far ahead or into too much detail that will be
covered in later lessons and/or cannot be absorbed now.)

Student Question and Answer Period (15 minutes)

Allow time for general questions about the identification and function
of vehicle components. Avoid getting into detailed discussions that
may confuse the students at this point. Keep in mind that more
detailed discussions and demonstration lessons about vehicle components
occur in later units, e.g., the identification and operation of vehicle
controls occurs in Unit 1.2, identification of properly and improperly
functioning components occurs in Unit 1.3, a detailed discussion of the
operation of each vehicle system occurs via a series of demonstrations
in Unit 4.1.
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Unit 1.1

INSTRUCTOR AID #l - IDENTIFICATION  OF TRACTOR-TRAILER  CCWONENTS

Purpose

o Identify key parts
o Name the part
o Briefly state its function
o Answer questions

Sequence (This sequence will be used for pretrip inspection later on.)

1. Discuss tractor characteristics.

Note tractor design
Cab type, i.e., conventional COE, sleeper, etc.
Axle characteristics, i.e., number of axles, live or dead

axles
Frame parts, i.e., side frame rail, crossmembers
Engine types, i.e., gas, diesel
Transmission type, i.e., manual, fully or semiautomatic,

dual transmissions
Type of fifth wheel, i.e., stationary, sliding

Discuss what type of job this.tractor was designed for.

2. Discuss trailer design, i.e., open, closed, length, type
frame.

3. Identify key parts under the hood/cab.

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

4. Identify key cab parts.

Sleeper berth
Storage compartment
Instrument panel
Vehicle controls

5. Conduct a walkaround of the tractor while identifying these
key parts.

Front wheels
Steering linkage
Front suspension
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UNIT 1.2 CONTROL SYSTEMS

PURPOSE

The purpose of this un
and controls.

it is to introduce students to vehic le instruments

OBJECTIVES

Performance Objectives

Students must be able to identify each of the vehicular driving
controls and the various monitoring devices (gauges, alarms, lights,
etc.) required to operate the vehicle safely and efficiently.

Knowledge Objectives

Students must know

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

1s

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,
suspension and couplinq.

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

Skill Objectives

None

Attitude Objectives

Students must believe that

o monitoring the instrument panel for early warning of malfunct
a basic requirement for safe and efficient operati on.

o instruments can and will malfunction and that the
information can and must be augmented by informati
sources.

displayed
on from 0th

LESSONS

Lesson 1. Introduction to Vehicle Instrunents and
Controls (Classroom) 1 hour 45 minutes

ons is

r

Lesson 2. Instrunent and Control Familiarization (Lab) 45 minutes
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LESSD~~ 1 INTRODUCTION TO VESICLE INSTRUMENTS AND CONTROLS ~CLASSROO~~

Time Allotted: I hour 45 minutes

Prerequjsites~ Unit 1.1

Purposes

The purpose of this lesson is to introduce the students to the commonly
used controls and instruments in a truck-tractor. The discussion of
instruments  includes the function and Norman operating range of common
truck-tractor instruments~  the importance of instrument monitoring and
the consequences of ignoring warnjng from instruments*  The Norman
operatjng range of vehicle pressure and temperature gauges varies by
type of engjne, equipment and maintenance department requirements. As
such, the examples in the lesson show a wide range of readings. Stress
that on the job proper readings must be obtained from factory-prepared
Operators' manuals or from the maintenance department. Use the range
of safe operating readings from your school's training vehicles as examples.

NOTE: KEEP IN BIND THAT THE PURPOSE OF THIS LESSON IS THE BASIC
FA~~~~~AR~~AT~ON  WITS THE SUBJECT. FENCE THE RE~AT~VE~~ SPORT PERIODS
OF TIME ALLOCATED. QUESTIONS SHOULD BE HELD TO A ~I~~~U~ AS THESE
SUBJECTS WILL BE COVERED IN DEPTH IN SUBSEQUENT UNITS.

Materi al s

instructional  Aids

Visuals 1 - 20

Student ~aterja~

~dentjfjcation of Vehicle Controls and Instruments, in Unit 1.2 of
Student manual

Review Quiz, in Unit 1.2 of Student manual

instructor  material

Operator~s and Service manuals for vehicles used in the school
Review Quiz, for Unit 1.2 in the Student manual

Content

Actjvity or Topic

1. FU~~CT~O~ AND OPERATION OF VESICLE CONTROLS
2. PURPOSE AND FUNCTION OF VESICLE INSTRUMENTS
3, SUMMARY AND REVIEW

Approximate Time

45 minutes
30 minutes
30 minutes

1 hour 45 mjnutes 0
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1. FUNCTION AND OPERATION OF VEHICLE CONTROLS (45 minutes)

0-

Vehicle Controls

Devices to operate the vehicle
Driver responsible to learn function of all controls before operating

any vehicle

Three Types of Controls on a Tractor-Trailer

Engine Controls
Controls required to start and shut down engines
Don't control movement of vehicle

Primary Vehicle Controls
Controls related to vehicle movement
EXAMPLE: accelerator pedal, steering wheel, transmission

controls and brake controls

Secondary Controls
Controls not related to vehicle movement
EXAMPLES: light switches, climate control and controls

related to starting and stopping the engine

Visual 1 In Cab View

Engine Controls

Controls similar in most vehicles

Variation depends on type of engine
Gasoline, diesel or LPG type
Type of diesel, e.g., Caterpillar, Cummins, Detroit, Mack
Type of starter-- electrical or air starter

Engine Control Switch

Basic switch to energize circuits
Three-position operation (on-off-accessory) like most automobiles
"On" position energizes starting circuits

Gasoline engine--ignition
Diesel engine--electric starting solenoid and/or electronic fuel

cut-off switch

Hand Throttle (if so equipped)

Function

Manually controls engine speed (rpm)
Pulled out or upward to increase engine speed
Knob turned to lock engine speed at desired rpm
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Starter ~utto~

momentary on~off switch located on console
Push in to crank the engine

Auxj~~ary Starter Button

Avai~ab~e on some COE modes to start engjne with cab tilted

Engine Stop Control Knob--used on some diesel engines

Starting engine--pushed in "on" or '~running~' positron
Shutting down the engine

Held all the way up until engine is completely stopped
Remajns in "stop" positron until engine is started again

Compression Release Valve--used on some engines

Reduces engine compression mechanjca~~y  for reduced load on engine
cranking motor

Emergency Engine Stop Control

Pulled out to shut down the engine emergency sjtuatjons only
Cuts off air supply to engine (in some Detroit diesel eng~~es~
Must be reset by mechanic once used

Primary Vehicle Controls

Accelerator  Pedal

Operates like automobile
Depressed to increase speed
Released to reduce speed

Steer i ng Wheel

Larger steering di~eter than car, usually 20" to 22"
Provides increased leverage to help driver overcome resistance
Requires more effort than steering wheel on car
Can be as much as 8 full revolutions for full right to full left
turn instead of Z-112 for car

Types and Adjustments

Power and manpower steering available
Steering wheel can be adjusted up or down, in or out, tilted, on

some vehicle models,

Clutch Pedal

Used when cranking engine and shiftjng gears
Three basic clutch positrons
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Free play

Amount of movement of clutch pedal without disengaging
clutch

Not less than l/2" or more than 2-l/2"

Engaged

Clutch pedal released, e.g., driver's foot not on it
Engine and drive train connected

Disengaged

Clutch pedal depressed
Engine and drive train separated
Used for cranking engine and shifting gears
Cranking engine

Disengage clutch by depressing so that transmission
countershaft will not have to be turned over, thus
robbing cranking power

Shifting gears
Operate in quick strokes to avoid excessive rpm drops

between gears
Double clutching used for timing and to acquire correct rpm

Visual 2 Clutch Brake Operation

Clutch Brake (some tractors)

Some nonsynchronized transmissions have clutch brake
Stops or slows down transmission input shaft and

countershaft
Used only to engage first or reverse gears when vehicle is

standing still
Engage clutch brake only when truck is not moving
Only engaged in last inch of clutch pedal down stroke
Should not be engaged during downshifting or upshifting
Avoid clutch brake contact by using shallow clutch strokes

3 inches)

Safe Operation of Clutch

Extensive damage to drive train or to clutch can occur if not
operated properly

Do not "snap" clutch (engage too rapidly)
Never, ever use as foot rest (even lightly)
Operate clutch brake properly

Visual 3 Automatic, Semiautomatic, Manual Transmission Gearshift
Levers

Transmission Controls

Depends on type of transmission
Automatic transmissions do not use clutch, just selector gear
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~~anua~ transmissions use clutch and gear shift lever
iary or main and variable
1 with

Combination transmissions, e.g., main auxil
speed rear-end, have more controls to dea

Automatic transmission

Fully automatic transmission
All shifts made without interruptjon of power to wheels
Driver selects range of gears wanted with selector gear
All shifting in that range done for driver
vehicle not equipped with a clutch
EXAMPLE: Driver selects D ~Dr~ve~ or 2-5 range for Norman

driving conditions.
Driver must recognize conditions and select the proper range

Semiautomatic transmissions ~sometimes  called powershift~
A71 shifts made without interruption of power to wheels
Driver shifts gear but no clutch used
Gearsh~ft lever has notch for each transmjssion speed
Driver has to recognize when to change gears based on engine
rpm, driving conditions~ etc.

manual transmission

Operates similar, to car manual transmission
Usually between 4 and 10 forward speeds
Can be synchronized or nonsynchron~zed type
Driver operates with clutch pedal and gearshift

Must learn when and how to shift gears

Visual 4 Main and Auxiliary  Gearshjft Levers and Patterns

manual transmission Combined With Auxiliary  transmission

Two gearsh~ft levers--one for each transmission
Requjres much skill and experjence to shift property
examples of main and auxiliary transmissions:

4 x 3 transm~ssjon--~2  forward speeds
Main gearsh~ft has four forward speeds
Auxiliary gearsh~ft has three speed ratios--under~

direct and over
5 x 3 transmjssions--~5  forward speeds

Main gear shift has five forward positrons
Auxiliary gearsh~ft has three speed ratjos--under,

direct and over
5 x 4 transmission--20  forward speeds

Main gearsh~ft lever has five forward position
A~~x~~jary gearsh~ft has four speed ratios--how, under,

direct and over

Visual 5 Controls and Operation of a 13 Speed Roadranger

Main and Auxiliary  transmissions With Single Gearsh~ft Lever

EXAMPLE: 13-speed roadranger with only one shift lever but has
range selector and splitter switch
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RangeLselector.
ow position for first through 4th gears
High position for 5th through 8th gears

Splitter valve
Located at top of gearshift lever
Serves function of auxiliary gearshift lever

Can be changed to select low, direct or overdrive gear
ratios Direct or overdrive creates additional forward
speeds

Splits 5th through 8th to direct and overdrive
EXAMPLE: 5th direct, 5th overdrive, 6th direct, etc.

Low creeper gear also available
Gearshift in lowest gear
Range selector in low range
Splitter flipped to direct position

Visual 6 Shift Controls for 2 Speed Rear Axle

Main Transmission With 2 or 3 Speed Rear Axles

Variable rear axle ratios provide more gear reductions
Two speed rear axle converts a 5 speed transmission into 10

forward speeds
Gearshift lever used for main transmission gear changes and button

or other control used to shift rear-axle speed

Visual 7 Foot and Hand Brake Controls

Brake Controls--Air Braking System

Foot Brake Control Valve (also called foot valve or treadle valve)

Function
Operates service brakes in tractor and trailer
Depressed to open valves and send air pressure to brake

chambers
Applies pressure equally to all tractor and trailer service

brakes

Feel of Brakes
Operates similar to car footbrakes (hydraulic system)
Feel of treadle valve is quite different - car type creates

energy as pedal is depressed, this type releases stored
energy

Operation reversed--use more pedal pressure and then less as
vehicle speed reduced

Trailer Brake Control Valve (also called hand valve, trolley valve or
independent trailer brake)

Operates serv
To be used in

ice brakes on trailer on
special situations only

1Y
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Cautjon: Not designed to hold equipment when parked

NOTE: In this curriculum, the trailer brake may be referred to as
the independent trailer brake control to distinguish it
from the traj~er-brakes activated  by the foot brake,

Parking Brake Control Valve

Most tractors use spring brakes operated by dash-mounted control
Can be a flip switch or push-pubs knob
Caution: Should only be applied after tractor is fully stopped

Visual 8 Tractor Protection Valve and Emergency Trailer Brake
Operation

E~rg~~c~ Trailer Br~i~g Controls and/or Parking Brakes

Tractor Protection Valve

Controls compressed air supply to the trailer brakes only
Must be

Open for Norman operation with trailer
Closed doffs for operation of tractor without trailer

Norman operation
Two-way switch located on dashboard

Open positron--provides  air supply to trailer brakes

Closed position--closes  off air supply to trailer
Trailer brakes will be applied by trailer relay valve

Emergency functjon
Closes automatjca~~y if air supply drops while driving

~approximate~y 20 to 45 psi)
Protects tractors air supply by stopping outflow of air
Opens emergency relay valve which applies trailer

brakes
Results: Sudden stop of trailer could be dangerous

Driv-- could lose control easily on curves, wet roads

Tractor protection valve must never be used as parking brake

Trailer emergency relay valve
Functions only during an emergency (lost air supp~y~ only
Crossed air lines cause it to keep brakes app~jed
Can't be counted on to hold brakes app~jed on a parked

trailer

Trailer Spring Loaded Brakes

Many trailers now equipped with spring brakes on trailer axles

Nonemergency application
Applied automatically when trailer air pressure to air pressure

to trailer is shut off and~or when trailer unhooked 0
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Used as parking brake
Keeps trailer from rolling

Emergency application
Automatically applied when air pressure drops below a certain

psi level and/or when air line breaks, i.e., when emergency
trailer braking system triggered by tractor protection
valve

Visual 9 Example and Operation of Front Brake Limiting Valve

Other Primary Controls Available in Some Vehicles

Front Wheel (Steering Axle) Brake Limiting Valve

An option found on some tractors

Purpose and Use
Limits amount of brakinq force on front axle brakes
Usually reduces brakinglforce approximately 50 percent
Helps prevent wheel lock-up on wet/slippery roads

NOTE: This is only on vehicles not having FMVSS-121 type brakes

Operation
Two-way switch located on instrument panel (NOTE: may

be an automatic valve action)
"Dry road" position --air pressure to front wheels is not
being reduced

"Slippery road" position-- air pressure is being reduced

Visual 10 Types of Engine Brake Controls and Principles

Auxiliarv Brakes or SDeed Retarders

Auxiliary brakes reduce the vehicles forward motion without using
service brakes

Reduces burden upon primary brake system
Keeps service brakes from being overused and/or overheated

There are four basic classifications of auxiliary brakes or speed
retarders

Exhaust Brakes
Considered simplest form of heavy-vehicle retarder

Contains a butterfly valve installed in exhaust mani-
fold that

Cuts off escaping exhaust gasses
Builds up back pressure in engine preventing it from

increasing speed
Usually has
An on-off control switch in cab
Automatic control switch on accelerator and/or clutch

EXAMPLES: Williams Air Controls--"Blue Ox"
Mercedes Trucks--"Exhuast Brake"
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Probab y most wide~.y used type of retarder
Is built into head of engine

Alters valve timing
Turns engine into air compressor

May be operated
manually using a dash-mounted switch
Auto~~atica~~y preselected to cut in when foot

is taken off accelerator pedal
EXA~PLES~ Jacobs manufacturing Company - "Jake Brake"

Mack Truck ~~Dynatard"

Hydraulic Retarders
Are one type of drive line retarder
Usua~~y m~~nted between engine and fly wheel
Uses oil directed against vanes in a stator to slow

vehicle
May be activated manua~~y or atuomatica~~y (e-g.,

hand lever in cab, and~or accelerator switch on
floor of cab)

EXAMPLES: Caterp~~~ar Tractor Company--scat Brake Saver'~
Detroit Diesel A~~ison--"A~~ison~s

integrated Retarders

Electric Retarders
Another type of drive line retarder
Contains e~ectro-magnets
magnets exert a ret~rdjng force on rotors attached

to drive line
ODerated bv a manual control switch in cab
E~A~PLES: -Jacobs manufacturing  Company--"fake  ER Brake"

Francoise Te~ma--'~Te~ma Retarders'

Visual 11 ~nterax~e Differential Lock Controls: Principles and Operation

~nterax~e Differentja~  Lock Control

Location and Purpose
Locks and unlocks rear tandem axles
Unlocked position-- Norman to allow axles to turn i

each other on dry surface
Locked pos~tjon--Equa~jzes power in axles to help

jacking traction from spinning
Never operate in locked position 'longer than absol

When Used

For extra traction on wet, icy or muddy surfaces
Before wheels spin or when sp~nnjng is completely

ndependent~y  of

prevent wheels

utely essential

stopped
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Operation: Locking interaxle differential
Provides power to the drive axles
Two types of operation

Most older models--stop vehicle before locking up interax
differential

Some newer models--switch to lock position while maintain
vehicle speed

All models

le

ing

Do not lock when wheels are spinning, will cause severe damage
Do not make sharp turns while locked as severe damage

can occur

Visual 12 Types of Truck-Tractor Secondary Controls

Secondary Vehicle Controls

Variety of secondary controls
Many similar to automobile, e.g., lights, windshield wipers, turn

signals
However, many turn signals do not cancel automatically

Others peculiar to truck tractor, e.g., hydraulic cab tilt operation,
5th wheel slider controls

Number and kind varies based on
Vehicle design, e.g., COE or conventional
Options and equipment available

Types of Secondary Controls

Related to following major categories
Mechanical systems not related to driving

Hydraulic cab tilt operation
Fifth wheel lock controls

Seeing
Light switches
Windshield wipers
Defroster

Communication
Horns
Radio
Lights

Headlights
Brake lights
4-way flashers

Climate controls
Heater
Air conditioner

Comfort controls
Seat position control
Air vents

Driver safety
Seatbelts
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Visual 13 EXAMPLE: Controls and Steps in Hydraulic Cab Tilt
Operation

Operation of Secondary Controls

EXAMPLE: Hydraulic cab tilt operation

Necessary for safety
Engine shut off
Transmission in neutral
Cab cleared of loose objects
Brakes set and~or wheels chocked

Operatjon
Release safety lock
Release ~ockjng arm and~or pin
Work hydrau~jc pump to tilt cab to desired angle
Put safety rod in place to prevent cab from accident~y

returnjng to Norman position

Visual 14 EXAMPLE: Air Suspension Seat Controls

Many varjeties of seat controls
Modes illustrated "Level Air 11"

Has automatic squeeze lever adjustment
Air control lever jnstant~y adjusts to djfferent driver
weight
Rotatjon of lever provjdes correct hejght adjustment

Driver's Responsjbj~ity  to Learn Operatjon of all Secundary Controls

Learn function and operatjon of all secondary controls before
operating a vehicle

By demonstration from jnstructor or other driver
Through jnstructjons in the factory supplied operator's
manual

~~~ortan~e of ~nstr~e~ts

Monjtor operatjng conditions of vehicle
Warn driver of jmpendjng problems

instrument Readjng When Engine is Warmjng

Must recognize when vehjc~e has reached safe operatjng range,
e-g. 9 when air brake reservoir pressure, oil pressure readings~
and water temperature are okay

a-
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Instrument Readings When Operating the Vehicle

Must recognize what instruments tell the driver, e.g., tachometer
readings indicate need to shift to avoid lugging, temperature
and pressure gauges indicate improper and/or unsafe operating
conditions

Driver Responsibilities for Learnix About instruments--P___

Before driving a vehicle, must understand instruments
Function and purpose of each vehicle instrument
Proper and improper readings at various conditions, e.g.,

idling, full load
Meaning of improper reading and action to take

Visual 15 Basic Instruments: Speedometer, Fuel Gauge, Tachometer

Basic Instruments

Speedometer

Required by law
Shows speed in miles per hour
Not always accurate

Odometer

Indicates number of miles traveled

Tachometer

Shows engine speed in rpm (hundreds)
Guide for shifting and selecting various transmission speeds

Rpm readings vary according to engine model
Driver must learn idle speeds and governed speeds of vehicle

he operates

Fuel Gauge

Indicates amount of fuel in tanks
Estimates--not always accurate
Driver checks tanks visually before each trip

Visual 16 Measuring the Electrical System

Voltmeter

Measures the battery charging voltage
13-15.5 is normal reading or range specified in operator's manual

Ammeter

Measures the amount the battery is being charged or discharged
Some vehicles have warning light only
Some gauges may say alternator instead of ammeter
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Visual 17 Basic Pressure Gauges and Readings

Pressure Gauges

1 operatjng range
Engine off--reading is zero
Engine starts --needle jumps to charge side and flutters
rearmed engjne--zero or slightly on charge side

ems jndjcated by contjnuous high charge or discharge
of failureContinuous high c~large: battery on verge

Continuous djscharge~ battery not receiv
alternator

ing charge from

possjb~e causes, e.g.,
Battery needs fluid
hostage regulator malfunction
Bare wire causing shorts
Defective alternator

Measure air and oil pressure in psi

Importance of Pressure Gauges

Air pressure and oil pressure gauge are two of most jmportant gauges
rmproper indications should be checked out jmmediate~y

If ~ubrjcation is lost engjne can be destroyed very rapjd~y
If air pressure is droppjng,  get vehicle off road jmmediate~y

valves react and stop the vehiclebefore emergency
abruptly in midd le of road

Air Pressure Gauge

measures air pressure in reseruoir ~tanks~
Do not operate vehicle wjthout suffjcient air pressure

Know what your vehicle's proper range is e.g., 85
100-120~ 105-125, etc.

Proper operating range
Starts bui~djng as soon as engine starts
Should contjnue to build until maximum pressure is reached

(g5-120 psi)
Should operate only with maxjmum pressure

Improper operating range
Air pressure does not build up when engine starts (if

reservojr not full)
Excessjve loss when brakes app~jed
Gradual or sudden loss during operaton

Approximately  60 psi is warnjng level for operator to act
Approxjmate~y  20 to 45 psi activates trailer emergency brakes
Also activates  tractor spring brakes (if so e~ujpped~
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Causes of inadequate air pressure
Problems with air braking system, e.g. air leaks, compressor

failed, air lines broken or kinked, or lines connected
incorrectly, air tank petcock open

Identify and correct problems
Unsafe to operate with inadequate air pressure

Stop immediately
Locate source of problem
Get it corrected

Oil Pressure Gauge-

Measures adequacy of engine lubricating oil pressure

Proper lubrication is necessary to reduce friction between fitted
parts (e.g., pistons, cylinders)

Oil pressure should register within seconds after engine is
started and gradually rise to normal operating range

Normal operating range depends on specific vehicle and engine rpm,
e.g., 5-20 psi when idling, 35-75 psi at operating speeds

Drivers should stop and investigate
If pressure does not register or fluctuates back and forth

rapidly when starting
If sudden or gradual loss in pressure below normal operating

range
Typical Problems and Causes

Low oil level and possible oil leak or oil pump failure
Adequate oil level and no leaks indicate probable oil pump
problem Plugged oil filter or plugged line

Other Pressure Measuring Gauges

Vehicles can display
Coolant pressure
Tire pressure
Clutch fluid pressure
Fuel pressure
Manifold pressure
Turbo pressure
Air brake application gauge

Drivers should refer to operators manual for proper and improper
ranges and consequences.

Visual 18 Basic Temperature Gauges and Readings

Temperature 6auges

Monitoring of temperature needed to avoid operating engine at
temperatures that are too high or too low.

Not letting engine warm up properly can also cause damage
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A driver should
Give engjne a chance to warm up to operatjng temperatures before

app~yjng full load
Monjtor temperature gauges while operatjng for indicatjons  of

overheatjng or runnjng too hot
Shut down overheatjng engjne at once

Coolant temperature Gauge

Measures temperature of water or coolant in engjne block
Norman operating range--engjne should be operated at ~~0-~95

Farenhejt (or safe range jndjcated by Operator's Manuals
are cold thermostat is

ine only and heats up
Norman operatjon --when engjne and coolant
closed and fluids circulate through eng
very quickly

desjgned range andthermostat opens when temperature reaches
coolant flows through radjator

Overheating can be caused by
Aereatjon or jnsuff~cjent coolant
Loose or broken fan belt
improperly functionjng thermostat, coolant pump,
radjator shutters

When engjne is under severe load ~pu~~jng~ condition

11

Engine Oil temperature Gauge

Measures engine oil temperature
Norman range approxjmate~y  20-~0~ hjgher than water temperature
Normandy runs at ~80-225O, could run as high as 250-265O with fu

load for a short period of time (or safe range jndicated by
Operator~s Manuals

Related to oil pressure, high oil temperatures cause thjnner oil
and decrease in pressure, at Norman oil temperatures, oil
pressure should Normandy be 40-~0 pounds

Engine should not be operated over safe operatjng range (as shown
in operator's rnanua~~

Other temperature Gauges

Some vehjc~es contajn additional temperature gauges, dependjng on
type of equjpment, etc.

Exhaust Pyrometer Gauges
~ndjcates temperature of exhaust gases at exhaust manifold
Excessive exhaust temperature could harm turbocharger
Maxjmum operatjng con~jt~ons may be shown on n~e pla

the pyrometer glass (or check operators rnanua~~
Sometjmes used to monjtor proper gear posjtjon--~uggi

engjne will cause high temperature

te of

w

Gear Box temperature  Gauge
Measures temperature of lubricant in transmjssjon
Norman readj~g ~50-200~
High readjngs indjcate clutch abuse or improper adjustment

~s~jppage~ or low oil level
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Axle Temperature Gauge- - -
leasures temperature of lubricant in front and rear drive axles
Normal reading loaded or unloaded is 150-200

Intermittent readings of 230-250 are okay
Readings should be within 10" of one another
Readings above the normal range indicate bad bearings or

flat tire
Forward rear axle in a twin-screw will run hotter than the

rear axle

Visual 19 Types of Warning Devices

Warning  Devices

Vehicles are also equipped with warning lights or buzzers to indicate
when fuel or air pressure or temperature has reached danger point

Telltale panels- -

Some vehicles have bas

Lights normally off on
indicate malfunction

ic warning lights on telltale panel

panel but will light up and/or flash to

Vehicle should not be operated when warning devices indicate a
malfunctioning system

a Basic Warning-s or Buzzers--- - - -

Low air warning-pressure alarm and/or light indicates inadequate- - -
pressure in air Eike system

Coolant level alarm lights up when water level starts dropping,
'--i--narc-iii?j-probab  leak

Oil level alarm lights up when oil level becomes too low for
~rmalo~~on

Coolant temperature warning lights up when temperature becomes too_----
.-high for normal operation

JIi-1
f-@

rssure warn& lights up when oil pressure becomes too low
or safe operation

Pyrometer warnin
-xxix+

lights up when exhaust temperatures are

Differential warning flashes when interaxle differential is in
-rrocked" position
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Visual 20 Tachograph: Example and Uses

Optjona~ recordjng instrument that pro~jdes record in chart form for
every hour whet~~er vehicle is parked or runnjng

~ndjcates by Time of Day

Whether engjne is runnjng, jd~jng, or stopped
Rpm of engine
What gear the driver was in at given moment and how long it took

hjm~her to get through a town
Actual road speed at any gjven time

Purpose

Helps truck company analyze safety and economy of runs
Legal protection--the chart is evjdence that shows speed and other

details during an accident
As an aid to fuel effjciency, pojnts out poor drjving habits such

as long idles when engjne should have been stopped~ over
re~vjng, and erratic speeds

Re~jew Quiz

Revjew quiz in Student Manuals &it 1-2
Arrow time for students to complete revjew quiz for Unit 1.2 and

discuss answers, or use the quiz as a group exercise and call on
students randomly

A copy of the re~jew quiz starts on the next page

Summary Points

rmportant  to learn safe operating readjngs on
vehicles students wi'17 drive

When engjne is warmjng up

When engine is operatjng

instrument monitorjng is a skill
To be yearned as the course progresses
To be learned on the job

rnstrument  monjtorjng should be combjned with
safe driver, e.g., what he sees, hears, sme

1.2-18
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Important to act before a problem occurs
Professional drivers must constantly monitor vehicle systems

condition to enable them to avoid damage to vehicle and/or avoid
accidents

Instruments and Controls of Vehicles Used at This School

Inform students that vehicle controls/instruments will be
demonstrated to them on the vehicles used in this school

Describe instruments/controls specific to school vehicles
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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.

2. Tachograph B.

3. Tractor protection valve C.

4. Interaxle differential lock
control

D.

5. Pyrometer gauge E.

6. Exhaust brakes F. Measures engines rpm

Normally in "unlocked"
position to allow axles
of tandem to turn
independently.

Prepares a chart that
shows activity of
vehicle.

Uses engine compression
to slow speed of the
vehicle.

Measures temperature of
engine exhaust.

In "emergency" position
activates trailer
brakes.
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PART B

Read the descriptjon of each sjtuation and answer the questions*

The air pressure is droppjng. It reaches 60 psi and the low air warn-
ing device goes on. The air pressure continues to drop gradually,

1. What does this jndjcate~

2. What should you do?

3. What will happen if you don't act fast?

The engine oil temperature is rising gradually.  It is out of the nor-
mal range. At the same time, oil pressure is gradually droppjng and it
is below the Norman range.

1. What does this indjcate~

2. What should you do?

3. What will happen if you fail to act?
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~~SU~~ 2

Clutch Brake 0perat;on

l Clutch Brake
- Used in Safe Nonsynchronized  Transmissions
- Stops or Slows Down Main Shaft
- Aids in Getting in Gary Without Damaging G~~~~

Ope~at;on

I-2-22



Visual 3

Automatic, Semi-Automatic, Manual
Transmission Gearshift Levers

Automatic Exa

Semi-Automatic Example n

Manual Transmission
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and Auxiliary Gear Ship Levers
and Pa~ern

e Vehicles With Main and Auxiliary Transmission Have Two
Gear Shift letre

@ Example of Ship Pattern for a 4-Speed  Main Coupled With a
3-Speed Auxiliary Transmission
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Visual 5

Controls and Operation of a 73-Speed
Roadranger

While in Low Range, Shift This Pattern . . .

While in 4th Speed of Low Range, Pull Up Range Control
Button, and Shift This Pattern . . .

0 55 77 Range
DIR OD DIR OD Control

Button
UP

LOW 66 88
DIR OD DIR OD

. . . Using Splitter Valve to Split I’
the High Range Ratios . . . Direct

1.2-25





Visual 7

Foot and Hand Air Brake Controls

Foot Valve

Hand Valve

1.2-27
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Visual 9

Front Brake Limiting Valve
l Available on Some Vehicle Equipped With Front Axle Brakes

l Limits Amount of Braking Applied to Front Axle Brakes

Operation

Dry Road Position-The Limiting Valve Not Operating

Slippery Road Position-Keeps Front Axle Brakes From

0
Applying Full Force



Engine Brake Controls

Example: Jacobs Engine Brake
OFF ON

Don’t Use in the City Because of Noise!
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Visual  11

0 Interaxle Differential Lock Control
Function

l Tandem Axles Rotate Independently

l They Can Be “Locked” to Reduce Wheel
Spinning on Slippery Surfaces

l Operated by Lock Control on Dash

Unlock-Normal
Position

Lock-Wheels Have to
Be Locked Before
Driving on a
Slippery Surface
and Before They.
Spin

c

INTER-AXLE  DIFFERENTIAL-
Lock 4 b Unlock

0 0
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Secondary Controls

@ Secondary Controls Vary With Vehicle Models

@ You Need to Refer to Operator’s Manual
@ Most Controls You

Operate Are:

Controls Uses For

Seeing and
Being Seen

Communications

Climate Control

Comfort

Safety

Need to Learn to

Examples of Controls
Light Switches,
Windshield Wipers,
Washers

r
Turn Signals, Horns,
CB Radio
Air Conditioner, Heater,
Defroster
Tilting, Steering Wheel,
Seat Position Controls
Seat Belts!
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Hydraulic Tilt Cab Operation

hlinfinrc
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example: Air Suspens;on Seat Controls @

A~ Automatic Squeeze-Lever
Adjustment. Air Control
Lever Instantly Adjusts to
Driver’s Weight. Rotatjon
of Lever Prclvides  C~~~~~t
Height Adjustment.

B. Fore-and-Aft Seat Positicrn
Adjustment. Upper Seat
Assembly Moves 4”
Forward and Backward. e

B
C C. Three-Position Seat

Cushion Tilt Which Adjusts
a Full 6”.

Il. Shock R~l~~~~  L~~~~
Disengages In-and-Out



Visua l  15

Basic Instruments

l Measures Speed in MPH

l Caution-Not Always Accurate

l Measures Engine Speed in RPMs

l Tells You When to Shift

l These Aren’t Always Accurate
Either, Inspect the Fuel Tank!

l May Have Separate Ones for
Each Tank
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Visual  16

measuring the Electrical System

voltmeter  (In Sore Models)

‘LIZ- Well Charged  Battery
Yellow-Low Battery Charge
Red-Very Low Charge

Operating
Green-Okay
Red-Voltage Output Too High!

Ammeter

Normal Is ‘~Zero’~

Continuous High Charge + or
Discharge -

Means Problems in the
Electrical System



Visua l  17

Basic Pressure Gauges

Air Pressure

Normal 95120

Low 60 STOP!

Low 45BRAKES  COME ON!

Oil Pressure

.
ldllng 5-20 PSI

Operating 35-75 PSI

Low, Dropping, Flucuating

STOP! IMMEDIATELY!

Without Oil the Engine Can Be
Destroyed Rapidly
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Basic Temperature Gauges

Collant Temperature
Normal 170-I 95

Oil Temperature
180-225
250-265 Loaded

(Depending on Engine Model)
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Visual  19

Warning Devices

l Types of Devices

-Flashing Lights, Buzzers Indicate Abnormal Conditions

l Low Air Warning Devices

-Flashing Light and/or  Buzzer (Activated When Air Pressure
Drops to Approximately 60 PSI)

l Tell Tale Panel

Left Riiht
Turn Signal Turn Signal
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Tachograph
Engine Speed

in RPM

Information Recorded: Information Used For:

@ Shows Each Mile
Traveled

d Shows Actual Time That
Engine Is
-Running

m- ldlrng
-Shut Off

Q Shows Speed at Any Time
a Can Tell What Gear You

Were In!

l Legal Protection

l Anaiyze  Runs

l Fuel Economy Aid

* Monitor Driver Habits!



LEssoN 2 INSTRO~~ENT ANO CONTROL FA~~ILIARIzATI~N (LAB)

Overview

Time Allotted: 45 minutes

Prerequisites: Lesson 1 of Unit 1.2

Purpose:

The purpose of this lesson is to point out and briefly explain the
instruments and controls in a truck-tractor cab and to demonstrate the
use of secondary controls and instruments.

Materials

Instructional Aids

None

Student Material

None

Instructor Material

Instructor Aid #l - Vehicle Controls (at end of this lesson)
Instructor Aid #2 - Vehicle Instruments (at end of this lesson)
Pointer to indicate controls and instruments

Equipment

A 5-axle tractor-trailer for demonstration purposes.

Facilities

This lesson should take place on the range, in the shop, or another
building depending on weather conditions.

Content

Activity or Topic

1. INSTRUCTOR DEMONSTRATION: VEHICLE CONTROLS
AND INSTRUMENTS

Approximate Time

45 minutes
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I* INSTRUCTOR ~E~ONST~T~ON: ~E~~~LE INSTRUMENTS AND CONTROLS (45 ~i~~tes~

The purpose of this exercise to introduce the students to the basic
controls and instruments in a tractor. It is a demonstratjon with
questions  and answers and no student evaluatjon.

Layout

A coupled tractor and trailer. instructor should conduct most of
demonstratjon from the driver's seat of the tractor.

Exercise direction

Preparation

Use three students to one instructor~vehicle  ratio. Schedule each
group to go through the lesson with a qualified instructor,

instructor ~emonstratjon: Vehicle Controls and instruments (30 mjnutes~

Use instructor Aids 1 and 2 as guides to systematically  identify
all vehicle controls and instruments. (For those jnstruments  or
controls that are not present on the demonstratjon vehicle merely
point out the propable location if it were present.~

Operate a contra
feasible,

7 and describe what you are doing, where it is

Vehicle Controls

--Describe or demonstrate operation of all vehicle controls~ e.g,,
operate light switches, seat position controls,  demonstrate
depression of brake and clutch pedals, operatjon of sprjng
brakes, etc.

--Do not get into detailed demonstration of any of the prjmary
controls that will be demonstrated and practiced in Units 1.4,
Basic Control and 1.5, Shifting,

--Keep in mind the major purpose of this lesson is only basic
famjliar~zation  with controls and instruments.

Vehjcle instruments

--Locate and jdentjfy all vehicle instruments.

--State the proper and jmproper readings under basic vehicle
condjtjons: engine start up, idljng, warmed up engine,
operating under heavy load.
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Point out any panel instructions that apply to instrument, e.g.,
improper ranges for instruments on the instrument panel.

Start the engine to demonstrate operation of low air and other
warning devices and instrument readings as engine starts and warms.

Student Question and Answer Period (15 minutes)

Answer questions about the function and operation of vehicle
controls and instruments.

Defer detailed question to their appropriate unit in the course,
e.g., questions about shifting to Unit 1.5, etc.
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Unit 1.2

INSTRUCTOR AID 45: febrile CONTROLS

~escrjbe or demonstrate operation of all vehicle primary and secondary
controls

Engine startjng and shutdown controls

o Engine control ~on/off~ swjtch
o Hand throttle*
o Starter button*
o Auxiliary starter button*
o engine stop control knob
0 Compressjon release valve*
o Emergency engjne stop control

Primary controls

o Steerjng wheel ~jnc~uding tilt operations
o Accelerator pedal
o Clutch pedal*
0 transmission controls

-- gearshjft levers
- automatics and semj-automatjcs
- manual gear shift levers, jncludjng  dual sticks,

single stick with range selectors and~or splitter
switch

-- Rear axle speed control
o Brake controls

-- Foot brake
-- Trailer brake
-- Spring brake control*
-- Tractor protectjon valve

Other prjmary controls

o Front brake ~jrnjtjng valve*
o Engine brake controls*
o ~nteraxle differential lock control*

Secondary controls

o Systems not related to movement of vehicle--e.g.~ cab tilt
controls~ 5th wheel air slider control*

0 Seeing--e.g., light switchs, wjndshjeld wiper controls
0 Communjcatjons--e.g.~ horns, radios, turn signals and

hazard signals
o C~jmate controls--erg., heater, defroster, air

conditioning controls
0 Comfort controls--e,g.~ seat posjtjon controls
o Driver safety--e-g., seat and lap belts

*If so equjpped.
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Unit 1.2

INSTRUCTOR AID #2: VEHICLE INSTRUMENTS

Identify vehicle instruments and describe proper/improper readings
under basic operating situations, e.g., starting, idling, warmed up,
operating with a heavy load.

Basic instruments
0 Speedometer
0 Odometer
0 Fuel gauge
0 Tachometer
0 Ammeter/voltmeter

Pressure gauges
o Air Reservoir
0 Oil
o Air application gauge*
o Clutch fluid pressure*
o Tire pressure*
o Turbo pressure*

Temperature gauges
0 Coolant
0 Oil*
o Exhaust pyrometer*
o Gear box temperature*
o Axle temperature*

Warning devices
o Telltale panel lights, warning or buzzers

Tachograph*

*If so equipped.
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UNIT 1.3 VEHICLE INSPECTIONS

PURPOSE

The purpose of this unit is to stress the importance of systematic
vehicle inspections and to help develop the skills necessary for good
inspection. Students will learn pretrip inspection procedures used
throughout this course.

OBJECTIVES

Performance Objectives

Students must be able to

0 inspect and make a determination of the condition of various
critical vehicle components, including instruments and
controls; engine and drive train; chassis and suspension;
steering system; braking system; tires, wheels, and rims;
lighting and signaling system; emergency equipment; and cargo
securement device(s).

0 perform pretrip inspections in a regular, systematic sequence
that is accurate, uniform and time efficient.

o perform enroute inspections by checking mirrors for signs of
trouble; monitoring instruments and looking, listening and
feeling for indications of malfunctions; making periodic road-
side stop inspections of critical items; and meeting enroute
requirements for transporting hazardous materials type cargo.

o perform post-trip inspections by making accurate notes of
actual and suspected component abnormalities or malfunctions
that occurred during the trip.

Students must not operate a vehicle found to be in unsafe (for vehicle,
driver, and other road users) operating condition, either prior to a
trip or enroute.

Knowledge Objectives

Student must know

0 a systematic procedure to assure a rapid and complete inspection.

o the effect of undiscovered malfunctions upon safety, effectiveness,
and economy.

o the importance of having malfunctions corrected quickly.
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o Federal, State, and other regulations governjng jnspection~
jnc~uding  special regulations for hazardous cargo.

o Procedures for post-trip inspection.

Skill Objectjves

None

Attjtude Ob.jectjves

The student must believe

o that the consequences of breakdowns and accjdents justify time
spent on jnspectjons.

o it is the driver's obligation to the employer and other road
users to ensure that the vehicle is in safe operatjng condjtjon
before takjng it out on the road and to cease operating it if
an unsafe condition has been discovered,

1.3-2
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usso~ 1 VEHICLE INSPECTION:  PROCEDURES (CLASSROOM)

Overview

Time Allotted: 2 hours

Allow additional time if procedures for other type vehicles such as doubles,
tankers and refrigerator vehicles are discussed.

Prerequisites: Units 1.1 and 1.2

Purpose:

The purpose of this lesson is to introduce students to the reasons for
conducting pretrip, enroute and post-trip inspections and to present to
them a systematic procedure for doing so. In addition to the
presentation of information, there is a short reviw quiz and discussion
ending the lesson.

Materials

Instructional Aids

Visuals l-20

Student Material

Copy of the Federal Motor Carrier Safety Regulations that apply to this unit
Walkaround sequence of illustration, in Unit I.3 of Student Manual
Review Quiz, in Unit 1.3 of Student Manual

Instructor Material

Copy of the Federal Motor Carrier Safety Regulations Sections 392.7,
392.8, 393.9, 393.95, 393.100, 303.104, 303.106, 396.7, 396.9, 396.11,
396.13 and 397.17. There are excellent industry trade journal
articles, accident reports and films which may be used to aid the
instructor in impressing the students with the critical need for always
performing thorough pretrip inspections.

Content

Activity or Topic

1. TYPES OF VEHICLE INSPECTIONS AND,THEIR IMPORTANCE
2. WHAT TO LOCK FOR WHEN INSPECTING VEHICLES
3. PRETRIP INSPECTION PROCEDURES
4. ENROUTE AND POST-TRIP INSPECTIONS
5. ADDITIONAL PROCEDURES FOR SPECIAL VEHICLES
6. REPORTING YOUR FINDINGS
7. SUMMARY AND REVIEW

Approximate Time

10 minutes
20 minutes
45 minutes
5 minutes
15 minutes
5 minutes

20 minutes

2 hours
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1, TYPES OF VEHICLE INSPECTIONS AND THEIR IMPORTANCE (10 ~jnutes~

Visual I Goal of ~nspectjon

To ~dentjfy

A system or part that is malfunctioning, has already failed, or is
missjng

A system or part that is in imminent danger of failing or
malfunctionjng

A system or part that is functioning properly
The legal requjrements for varjous parts or system conditjons

Vehicle Ins~e~tjo~  Res~o~si~i~ity

Driver is Responsible For

Safety of vehicle
Safe delivery of cargo

~ehjc~e ~nspectjon Part of Job

Provjde for detectjon of most potential malfunctjons
Does not require a trained mechanjc

Three Types of ~~s~e~tjon

Pretrjp inspection

A systematjc vehicle component check always conducted prior to
each trip to detect defects that could cause accidents or
breakdown or inferjor performance

Requjred by law for jnterstate commerce, usually requjred by
company policy and always required for ~common sense safety"

Enroute ~nspectjon

Monjtoring instruments and mirrors while drjving

Uses senses to check for problems
Look
Listen
Smell
Feel ~brakes draggjng, flat tires, etc.)

Conducts critical item check at each stop with particular
attentjon to these items:

Tires, wheels and rims
Brakes
Lights
Air and electrical connectjons to trailer
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Trailer coupling devices
Cargo securement devices

Required for safety and economy
Frequently required by law

Post-Trip Inspection

Critical item check at end of trip, day or tour of duty on each
vehicle operated

Includes filling out vehicle condition report listing any
defects discovered by you during operation of the vehicle

Vehicle condition report frequently required by law, usually by
company policy

NOTE: In describing the consequences of inadequate inspection, provide
examples--preferably from cases drawn from your own experience.

Four Basic Reasons for Inspection

Safety--The most important and obvious reason

Helps avoid the mechanical defects and malfunctions that increases
the likelihood of an accident

Economy--Poorly done or skipped inspections can cost money

Maintenance--Small problems can quickly become big repairs

icle life

iles per gallon

Vehicle life--Unattended problems shorten veh

Poor mileage --Fuel costs resulting from low m

Breakdown costs or "out-of-service"
Towing costs
Travel and overtime for company mechanics
Higher repair costs from unfamiliar garages
Costs due to delay in delivery of cargo

Public Relations--Trucking industry needs good will of public

Bad publicity from
Accidents
Breakdowns that cause traffic delays
Smoking or loud exhaust
Poor condition (appearance) of vehicle

Legality

Federal and State laws require certain inspection activities

Commercial vehicle inspection is conducted by Federal and State
inspectors

Equipment not meeting requirements can be put "out of service"
until repairs are made
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Knowing what to look for.

paving a consistent day of hooking for it.

Being able to report findings in a tec~n~ca~~y  accurate day so
that mechanic will be able to identify and repair problem.

Driver Needs the Knowledge to recognize

A system or part that is malfunctioning
A system or part that is in imminent danger of falling or

~a~funct~onjng
A system or part that is functjon~ng property
The difference ~et~en major and minor defects and those defects
that are illegal and will subject a vehicle to being placed "out
of service" by federa~~state inspectors

This Section Discusses a variety of Defects

Visual 2 ~xa~~~e of Safety Defect: Fluid teaks

F1 uid Leaks

Consequences
zany engine breakdowns and serious engine damage occurs

because o a loss of coolant or lubricant
Fires can result from fuel leaks

Driver should check:
Fluid levels

Oil
Coolant
battery

Signs of fluid loss under vehicle
Oil
Coolant
Fuel

Driver should check gauges frequently while driving

-

1.3-s



Visual 3 Example of Safety Defect: Interference with Visibility

Interference with Visibility

Driver should:
Check hose connections and loose wires
Check for missing or broken lights
Test horns
Test signal lights
Clean cab windows inside and out
Check windshield wipers
Clean lights and reflectors
Clean and adjust rearview mirrors

Visual 4 Example of Safety Defect: Damaged Tires

Bad Tires

Tire defects increase the chances of a blowout and make handling
difficult

Federal regulations forbid operation with bad tires

Driver should check for tires that are
Underinflated
Badly worn
Cut or otherwise damaged
Mismatched (radials and bias-ply)
Kissing, i.e., dual tires that come in contact with each other or

parts of the vehicle
Mismatched type or size
Cut or cracked valve stems

Visual 5 Example of Safety Defects: Missing Wheel Lugs

Wheels and Rims

Defective wheels or rims could cause a wheel to come off and be the
cause of a serious accident

Driver should check for
Damaged rim can cause tire to lose pressure or come off the rim on

a turn
Rust trails indicate rim is loose on wheel--check snugness of lugs
After a tire has been changed, stop a short while thereafter and

recheck snugness of lugs --they will probably need retightening
Missing clamps, spacers, studs, lugs are dangerous
Mismatched, bent, cracked, lock rings spell trouble
Unevenly tightened lugs on some wheels will cause wheel

wobble--cause premature tire failure and excessive vibration
Wheels or rims that have had welding repairs are not safe
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Visual 6 Example of Safety Defects: Chafed and Worn Air Hose

braving cysts Defects

Braking system defects are extremely dangerol~s.

The jnabi~ity to stop efficjent~y can be fatal.

Driver should check

Air pressure

Pressure loss -- no audible leaks permissab~e
No more than 3 ~bs~rn~nute  with engine running and no
brakes app~jed

No more than 4 ~bs~m~nute with engine off and brakes
fully applied (after initial applications

~jssing or defective gauges
Defectjve low air warning devices

Brake chambers~ drums and shoes

Cracked drums~ worn or mjssjng brake shoes
Contaminated by oil, grease, brake fluid
Broken or missjng shoes
Shoes won't contact surface
Damaged or mjssjng brake chambers~ slack adjusters

Brake lines

Audible leaks
Air lines that are

.Not secured property
hardened or swollen
Chafed or worn down into any fabric or steel braid
Cut or cracked
Crimped or punched or otherwise restrjcted
improperly spliced or taped

Air reservoir

Not property attached to vehicle
Contain excessive water
Lack check valves

Brake lines to trailer ~emergency and service lines)

Air leaks
Brake lines that are

improperly attached or supported
Tangoed
Restrjcted
Damaged
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Brake adjustment

All brakes to be in proper adjustment (will be taught in
Section 4)

Visual 7 Example of Safety Defects: Excessive Steering Wheel Play

Steering System Defects

Any defects in steering system are hazardous as they may affect the
ability of the driver to control the vehicle.

Problem accentuated by
Speed
Heavy front end loads

Driver should look for
Any missing nuts, bolts, cotter keys or other parts
Bent, loose, or broken parts, such as steering column, steering

gear box, or tie rods
If power steering equipped--hoses, pumps, and fluid level and/or

leaks, or compressed air leaks
Steering wheel play of more than 10" is dangerous and makes

vehicle difficult to control
Steering wheel play of 30" or more is illegal

Steering play of 30" puts vehicle "out of service" but play of 10" or
more is dangerous and needs attention

Visual 8 Example of Safety Defect: Broken Leaves in Leaf Spring

Suspension Systems Defects

Since the suspension supports the vehicle and its load and maintains
the axle alignment and attachment, serious failure could have tragic results.

Driver should check for
Cracked, broken torque arms, U-bolts
Hangers that allow displacement of axle from proper position
Missing or broken leaves in any leaf spring (l/4 or more missing
will put the vehicle "out of service") but any defect is dangerous

Leaking or failed shock absorbers
Cracked or broken spring hangers
Any torque arm, U-bol.ts,  spring hangers or other axle positioning

parts that are missing or damaged
Air suspension systems that are damaged and/or leaking
Broken leaves in a multi-leaf spring or leaves that have shifted

so as to contact tires, wheels, frame or body
Missing or broken torque rods
Any loose, cracked, broken or missing frame members
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Visual 9 Example of Safety Defect: Exhaust System in Contact with
the Fuel System

Exhaust Syst~ Defects

Faulty exhaust system can lead to fumes in cab or sleeper berth.

Driver should check for
Loose, broken~ or mjssing exhaust pipes, mufflers, tailpipes or

vertical stacks
Loose, broken, or about to fail mounting brackets, clamps, bolts

or nut
Exhaust system parts rubbing against fuel system parts, tires or

other moving parts of vehicle
Exhaust system parts that are peaking in an area where the air
stream wi17 carry fumes into cab or sleeper

Visual 10 Example of Safety Defect: Crack in Fifth Wheel

Coup1 i ng Syst~ Defects

Failure of the coup~jng system supper or lower fifth wheezy can cause
serious accidents and~or cargo damage.

Driver should check for
Excess slack in the fifth wheel ~ockjng mechanism
Cracks or breaks in any part of the fifth wheel assembly
Bent, broken~ or missjng parts of the ~ockjng mechanjsm
~jssjng pins or other defects in the slide mechanjsm of s~jdjng

fifth wheels
Bent, cracked, or excessively worn kjngpjns
Mjssing u-bolts, cracked or broken welds or other defects in fifth
wheel mountjng dev~ce~s~

Cargo Probl am

Must be checked to make sure it is secured against movement.
unsecured cargo a frequent accident cause.
Will be taught in Unit 5.1 Cargo Handling.

~~~SR Part 396, ~~s~e~tjo~~ Repair and ~aj~t~~an~e  of Motor Vehicles
Regul at ions

Drivers must by law know requirements F~CSR 396.9~ rotor Vehjc~es
Declared Out of Service.

~rohjbjts  a driver from operating a vehicle that is "imminently
hazardous to operate,"

prohibits  a motor carrier from requiring or permittjng a driver to
operate such a vehjc~e~

A vehicle that is ~'~mminent~y hazardous to ape;-ate" can be put out of
service by Federal or State inspectors durjng roadside jnspect~ons.
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Visual 11 Examples of "Out-of-Service" Defects

Safety defects considered "imminently hazardous" include:
Defective steering system
Missing/inoperative brake shoes
Cracked brake drums
Serious air loss in brake system
Missing/inoperative lights
Bald or defective tires
Cracked wheels/missing lug nuts
Fuel system leaks
Defective coupling system
Cargo that can shift or fall out onto road

3. PRETRIP INSPECTION PROCEDURES  (45 minutes)

Professional  Drivers and Vehicle Inspections

Drivers have a moral and legal obligation to employer, other motorists
and to self to alwavs conduct a thorouah oretrio insoection  of anv
vehicle assignemrive.

a -

It takes much longer to learn how to do a quality pretrip vehicle
inspection than it actually takes to do one -- after hours of
practice you will end up knowing how to do one in less than 15 minutes.

The secret to making rapid and accurate pretrip inspections, is to
learn a method or systematic step by step procedure - that way no
matter whether the dispatcher is pressuring you to "get going," its a
dark night or the weather is bad, you won't accidently forget to
check some key part of your vehicle.

In this class you will be taught a method called the 'SEVEN-STEP
PRETRIP INSPECTION PROCEDURE."

The seven step method will become a regular part of your routine
throughout the rest of this course - learn it and practice it over
and over at every opportunity so that it becomes second nature to
YOU - it could save your life some day.

Your ability to learn and use the seven-step method for pretrip
inspections will be a requirement for graduation from this course.

Why so much emphasis on pretrip inspections?

o Surveys show that many of todays drivers have never been taught
and thus do not know how to perform adequate pretrip inspections.

o A professional driver's duty is to drive safely -- you can't do
this with a defective vehicle.
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o A vehicle system or part that is defective can be responsjb~e
for jncreased operatjng cost -- ex~p~e: a peaking fuel Tine
not only is a fire hazard it wastes precious fuel.

o Driver's self interest -- doing a good pretrin is not onlv a
sign of professionalism  -- it can save you
a snowstorm or in desert heat to find a te
breakdown -- or prevent jnjury or death in
accident caused by a vehicle defect.

a jong walk through
ephone to report a
the case of an

o Safety of other motorjsts -- road failures
result in the vehicle being staTTed in a h

Visua 1 12 Key Characterjstics Of Good inspection

or breakdowns often
zardous vocation and

may cause another person to wreck and~or run off the road,
trying to avoid str~k~ng the stalled vehicle.

Characteristics  of a Good Pretrip ~nsp~~tjon

Consjstent

~nspectjon is always performed in the same sequence each and every time

Deve~opjng and practicjng a consistent sequence is the only day to
perform qua~jty inspections in a minimum amount of t ime

Efficient

An efficient jnspect~on  sequence reduces the mount of
requjred for inspection by e~jm~nat~ng wasted motion

time

Thorough

Not possible to conduct an jnspectjon  as thoroughly as
mechanic

a trained

It is the things that drivers can and should be able to spot that
are most 'likely to cause breakdowns and~or accidents,

A checklist of critical items should be thorough enough to ensure
the safety and regality of the vehicle

Visual 13 Federal Vehjc~e Condition Requjrements

Federal R~~~i~~nts -- as stated in the Federal Motor Carrjer Safety
Regu~atjons ~FMCSR~

Vehicle Condjtjon

NOTE: Refer to students approprjate section of FMCSR*

F~CSR 392.7 requjres: "No motor vehicle shall be driven unless
the driver thereof shall have satisfied hjmse~f~herse~f  that the
fo~~o~~ng parts and accessories are in good ~orkjng order.,."
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Service brakes, including
Trailer brake connections
Parking (hand) brakes

Steering mechanisms
Lighting devices and reflectors
Tires
Horn
Windshield wiper or wipers
Rear vision mirror or mirrors
Coupling devices

FMCSR 396.7
A motor vehicle shall not be operated in such a condition that

it is likely to have a breakdown or an accident
FMCSR 396.11

Driver required to prepare report in writing at the completion
of each days work on each vehicle operated

Report will identify defects or deficiencies that would affect
safety or operation of motor vehicle or result in its
mechanical breakdown

If vehicle has no defects -- a reoort is still required and must
show "No Defects"

FMCSR 396.13
Driver must be satisfied that the vehicle

condition
Must review and sign the previous vehicle

certify that he/she has reviewed it and
have been made

is in safe operating

condition report to
that required repairs

Emergency Equipment

FMCSR 392.8 requires that a vehicle be equipped with proper
emergency equipment

Fire extinguishers
Spare fuses (unless equipped with circuit breakers)
Emergency warning devices (FMCSR requires reflective warning

triangles)

NOTE: Specifications in FMCSR 393.95.

Cargo

Driver responsible for inspecting cargo for securement (FMCSR
392.9) before trip

NOTE: Specifications for securement in 393.100-106.

If cargo contains hazardous materials, a driver must inspect for
Proper documentation (397.19)
Placarding (397.21)

NOTE: More detailed discussions of cargo securement and documentation
occur in Units 5.1 and 5.2.
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Visual 14 Seven-Step Pretrip inspection Check~jst

inspection Procedures

Many methods for pretrip ~nspectjon
Must 'learn and practice methods required by employer
Seven-step method of jnspectjon wi77 be taught and practjced here and
will be brjef~y described next, followed by a detaj~ed discussion of
each step

NOTE: Students should refer to copy of pretrip inspectjon check~jst in
their Student Manual, Unit 1.3, for remainder of this 'lesson.

Step 1 Approach ~ehjc~e--Approachjng  vehicle, look at overall
conditjon~  damage or fluid leakage.

Step 2 Check Under Hood or Cab--Raise cab or hood and complete engjne
compartment inspectjons.

Step 3 Start Engine and Check Inside Cab--Enter cab, start engine
warmuo and commence or~mar~ and secondar.~ controls and jnstrument
check: Check condjt~on of-all emergency-equjpment  (fire
extjngujsher, etc.),

Step 4 Check Lights--Shut down engjne, secure parking brake ~chock
wheels if necessary~~ leave cab and check hjgh~~ow beam headlights
and four-way emergency warning flashers,

Step 5 Conduct Wa~karound ~nspectjon--Ext~ngujsh  headlights and
four-wan flashers, turn on ~arkjnq clearance and jdent~fication
~~ghts~~put right~turn signal on and commence the walk around
jnspectjon,

Step 6 Check Signal Ljghts--Extjnguish  aI1 lights, turn on left turn
signal and activate stop lights.

Step 7 Check Air Brake System--Enter cab, extjngujsh all lights,
conduct standing and robbing air brake system tests and a final
jnstrument  check.

Step I, approach the Vehicle

Note general condjtjon~  i,e., d~age~ vehicle ~eanjng to one side, etc.
Glance under tractor for signs of fresh oil, coolant, grease or fuel

leaks; fresh leaks indicate sure trouble.

Step 2, Check Under the Hood (or Cab)

First check that brakes are app~jed and~or wheels chocked
Raise the hood or tilt cab ~make sure no loose articles in cab)
Check the fo~~owjng:

Oil level in crankcase
Coolant level in radiator
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Power steering fluid level and hoses*
Windshield washer fluid level
Battery fluid level, connections and tie downs
Automatic transmission fluid level*
Engine oil make-up reservoir*
All belts for tension and signs of excessive wear (generator,

water pump, air compressor)--push belts with hand, and if they
deflect more than l/2 to 3/4 of an inch, slippage is probably excessive

Leaks in the engine compartment including fuel, coolant, oil,
power steering fluid, hydraulic fluid, battery fluid

Cracked, worn wiring and insulation
Lower and secure hood or cab
Check both "wet" and "dry" air reservoirs (tanks) by opening the

petcocks (see "Post-trip Inspection Procedures) and then close
petcocks again
Double check all primary and secondary latches

Step 3. Start Engine and Inspect Inside the Cab

Enter the Cab and Start the Engine

Make sure parking brake is on
Depress clutch, place gearshift lever in neutral
Press starter, release when engine starts

Listen for unusual engine sounds or noises

Monitor the instruments (with engine at idle--800 to 1,000 rpms)

Oil pressure--should register within seconds after engine is
started and begin gradual rise to normal operating range

Ammeter/Voltmeter--needle will jump and flutter, then will
register "charge"

Coolant temperature--will begin gradual rise to normal operating range

Engine oil temperature--will begin gradual rise to normal
operating range

Air pressure--let it build to governed cut-out pressure, should
occur between loo-125 psi

Warning lights and buzzers--(l) oil, coolant, generator warning
lights should go out almost immediately and (2) low air pressure
warning should cease at approximately 60 psi

* When vehicle is so equipped

1.3-15



Check Conditjons of Controls

Check a17 of the following for signs of excessive looseness,
stjcking, bandings inadequate spring return, exterior damages
or, jmproper setting

Primary controls
Steering whee'l
Clutch
Accelerator
Brake controls

Foot brake ~tread~e valve)
Trailer brake
Parking brake
Front brake ~jmiting valve
Tractor protection valve
Engine exhaust brake

Transmission controls
~nterax~e djfferentia~ lock

Secondary controls
Horns
Windshield wjper~washer
Lights

headlights
Djmmer switch
Body b~jnker 'light switch
Turn signal
Emergency 4-way flashers

Cremate control
Heater
Defroster
Air condjtjonjng

Other
Power take off
remote control for air operated fifth wheel

Check Controls for Operatjon

Primary controls

Nonpower steering--work the steering wheel back and forth.
Should have less than 5"-10" free play

Power steerjng Need to be in posjtj~n to see front left wheel
Work steering wheel from 'left to right ~wjth engjne
runnjng~ and note degree of free play that occurs before
front left wheel barely moves--should be less than 5"-10"
Listen for unusual noises from pump

Accelerator and brake pedals--for looseness or bindjng
Crutch pedal--for proper amount of free play

Secondary Controls--test operation of horn, wjndsh~e~d wipers,
c~jmate controls, interjor Tights, ~jnstrument  and dome
~ights~
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Check for Vision

Inspect mirrors and windshields for cracks, dirt, illegal stickers
or obstructions to view
Clean and adjust as necessary

Check Emergency Equipment

Check for DOT required safety equipment
Fusees (flares)
Spare electrical fuses
Three red reflective triangles
Properly charged and rated fire extinguisher

Optional items such as
Snow chains (in season)
Tire changing equipment
Spare lamps, bulbs, electrical tape and tools

(flashlight, pliers, screwdriver, wire, tire
pressure guage)

List of emergency phone numbers
Accident reporting kit (packet)

Turn Off the Engine and Leave the Cab

When air pressure has built to governor cut-out pressure, turn off
engine, place transmission in lowest forward gear, set parking
brake, turn on headlights (low beams) and four way flashers,
then leave cab

SAFETY NOTE: Always remove starter switch key and place in your
pocket -- otherwise someone might move rig while you are
checking underneath it.

Step 4. Check Lights

Go to front of vehicle and check low beams for operation and visually
inspect alignment, check that both of the four-way flashers are
operating

Reach in cab and push dimmer switch and then check high beam headlight
operation/alignment

Inspect, clean, and adjust mirrors

Step 5. Conduct Walkaround Inspection

Return to cab
Turn off headlights and four-way hazard warning flashers
Turn on parking, clearance and indentification lights.
Activate right turn signal, leave cab and start walkaround inspection

Visual 15 Walkaround Sequence of Step 5 of Pretrip Inspection

NOTE: Describe Step 5, walkaround inspection sequence, using Visual 15
which illustrates the sequence and identifies key stops. Point
out what items you will be inspecting and what you will be
looking for at each key stop. The outline below will aid you.
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Right Saddle Tank Area

Right fuel tank(s)
Securely mounted, not damaged or leaking
Fuel crossover line secure
Tank(s) full of fuel
Cap(s) on and secure

Condition of visible parts
Rear of engine--not leaking
Transmission --not leak !ng
Drive shaft--looks OK
Exhaust system--secure, not leaking, not touching wires, fuel

or airlines
Frame and cross members--bends, cracks
Air lines and electrical wiring--secured against snagging,

chafing
Spare tire carrier or rack not damaged (if so equipped)

strong enough to carry load
Tire and/or wheel securely mounted in rack
Tire and wheel condition adequate for a spare, proper size,

properly inflated

Coupling System Area

Fifth wheel (lower)
Securely mounted to frame
No missing, damaged parts
Properly lubricated
No visible space between upper and lower fifth wheel
Locking jaws around the shank and not the head of kingpin
Release arm properly seated and safety latch/lock engaged

Fifth wheel (upper)
Glide plate securely mounted to trailer frame
Kingpin not worn, bent or damaged

Air and electric lines to trailer
Electrical line firmly seated and secured against tangling

snagging and chafing
Air lines properly connected to glad hands, no air leaks,
properly secured against tangling, snagging and chafing,
sufficient slack for turns

All lines free from damage, oil and grease
Sliding fifth wheel

Mechanism not worn, bent, damaged or parts missing
Properly lubricated
All locking pins present and locked in place
If air powered--no air leaks
Check that fifth wheel not so far forward that tractor frame

will strike landing gear during turns

Right Rear Tractor Wheels Area

Dual wheels
Conditions of wheels and rims--missing, bent, broken spacers,

studs, clamps, lugs
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Condjtjon of tires--property  inflated, valve stems and caps
OK, no serious cuts, bulges, tread wear, tires not rubbing
each other and no debris stuck between them

Tires same type, e.g., not mixed radial and bias types
Tires evenly matched ~circumference~
Wheel bearing~sea~s not peaking

Tandem axles
Whether tag, pusher or peg leg type
Repeat whee~~tire inspectjon  as above

NOTE: Some may not have dual wheels, in whjch case pay partjcu~ar
attention to securjty of wheel mounting

Suspension
Condjton of sprjng~s~~  spring hangers, shackles and ~-boots
Axle alignment
Powered axle(s) not peaking lube
Condition of torque rod arms, bushings
Condition of shock absorber~s~
If retractable axle equipped, check condition of lift
mechanism, if air powered check for 'leaks

Brakes
Condjtjon of brake drurn~s~
Condition of hoses - Took for any chafjng
Check slack adjusters
Check spring brakes

Rear of Tractor Area

Frame and cross members not bent, cracked or otherwjse damaged or
missing

Lights and reflectors
Tail lights, right turn signal light operating, clean, and

proper color
License plate lamp clean, workjng
Reflectors clean and proper color
License p~ate~s~ present, clean and secured
Sp~ashguards (if required~ present, property fastened, not

chaffing wheels
Air and electrical  'lines property secured to frame, not

damaged or chaffing

Trailer Frontal Area

Air and electrical  connectjons
Glad hands property mounted free of damages not peaking
E~ectrjca~  line receptacle property mounted, free of damage,

c;ug adequately seated and safety catch engaged to prevent
accidental disconnect

Ljcense~registratjon  horder present, securely mounted~ cover
closed
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Header board (if required)
Securely mounted, free of damage
Adequate to contain/hold cargo in the event of panic stop

Canvas or tarp carrier (if so equipped)
Securely mounted and damage free
If carrying tarp, should be secure in the carrier, properly

lashed down
Lights and reflectors

Trailer nose clearance and identification lights, clean,
operating and proper color

Reflectors, clean and proper color

Right Side of Trailer Area

Front trailer support (landing gear or dollies)
Fully raised, no missing parts, not bent or otherwise damaged
Crank handle present and secured
If power operated, no air or hydraulic leaks

Spare tire(s)
Carrier or rack not damaged, strong enough to carry load
Tire and/or wheel securely mounted in the rack
Tire and wheel condition adequate for a spare, proper size,

properly inflated
Lights and reflectors

Trailer side clearance lights clean, operating and proper color
Reflectors clean and proper color

Frame and Body
Frame and cross members not bent, cracked, damaged or missing
Body parts not damaged or missing

Cargo securement (will be discussed more fully in Unit 5.1)
Cargo properly blocked, braced, tied, chained, etc.
Side boards, stakes strong enough, free of damage, properly
mounted (set) in place

Canvas or tarp (if required) properly lashed down to prevent
water damage, tearing, billowing or blockage of mirrors

If over-width, all required signs must be safely and properly
mounted and all required permits in driver's possession

Curbside doors securely closed, latched/locked, required
security seals in place

Right Rear Trailer Wheels Area

Dual wheels
Conditions of wheels and rims--missing, bent, broken spacers,

studs, clamps, lugs
Conditions of wheels and rims--missing, bent, broken spacers,

studs, clamps, lugs
Condition of tires--properly inflated, valve stems and caps

OK, no serious cuts, bulges, tread wear, tires not rubbing
each other and no debris stuck between them

Tires same type, e.g., not mixed radial and bias types
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Tires evenly latched ~~jr~u~feren~e~
bleed s beari nglsea'ls not 1 eaki ng

dander axles
Repeat wheel and tire inspection  as above
If equipped with sending axles, check position and a~jgn~ent~

look for damaged, aeon or ~issjng parts, all locks present,
fatly in place and locked against far-out

~~exi~~e airlines not cracked, CL&, ~rj~~ed or otherwise
da~aged~ secured against tang~jng, dragging, ~~af~~g

&ondjt~on of spring~s~,  spring dupers, shackles and ~-~o~ts
Axle a~jgn~e~t
rendition of torque rod arms, bushings

Brakes
~~ndjt~~n af brake dr~~~s~
~~ndjt~o~ of hoses, lines and valves
Check slack adjustors
Check spring brakes (if so e~~ip~ed~
Drain moisture from air tank, close petcock

Rear of Trailer urea

Lights and reflectors
Rear clearance and jdent~fi~ation lights, clean, operating

and arguer color
reflectors clean and proper color
~ai~~ig~ts clean, o~eratjng and proper color
~jg~t rear turn signal o~eratjng,  and proper color
License plate lamp clean, ~orkjng

License p~ate~s~ present, clean and secured
Splash guards present, not damaged, property fastened, not
dragging on ground or staffing tires

Cargo se~~re~ent
Cargo property ~~o~ked~ braced, tied, ~~ajned~ etc.
~aj~~oards up and property secured
End gates free of d~age, property secured in stake sockets
canvas or tarp (if re~~jred~ property lashed aeon to prevent
water d~age~ tearjng, ~i~~o~jng to ~~ock,ejt~er the
rearview terrors or to cover rear lights

If over length, or over width, are a71 signs and~or
additjona~ ~ig~ts~f~ags safely and property mounted and all
~e~~jred permits in driver's possession

Rear doors securely closed, ~at~~ed~~o~ked, respired severity
seals in place

Left Rear Trailer bleeps urea

Check a71 items as done on right side except for air tank draining
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Left Side of Trailer Area

Check all items as done on right side and check any traffic side
doors

Left Saddle Tank Area

Check all items as done on right saddle tank area except for spare
tire plus:

Battery (if not mounted in engine compartment)
Battery box securely mounted to vehicle
Box has secure cover
Battery(s) secured against movement
Battery(s) case(s) not broken or leaking
Fluid in battery(s) at proper level
Cell caps present and securely tightened
Vents in cell caps free of foreign material

Step 6. Check Signal Lights

Return to Cab

Turn off all lights
Activate stop lights
Activate left turn signal lights

Leave Cab and Check

Left front tractor turn signal light clean, operating and proper
color

Left rear tractor turn signal light and stop lights, clean,
operating and proper color

Left rear trailer turn signal and both stop lights, clean
operating and proper color

Step 7. Check Air Brake System

Return to Cab

Turn off all lights
Check for all required documents, trip manifests, permits, etc.
Secure all loose articles in cab
They can interfere with operation of controls or become flying

missiles in case of accident

Test Foot Brake

Take note of how much (if any) air pressure was lost while you
were out of the cab

With engine off and parking brake released, apply treadle valve
fully and see if air pressure drops more than 3 pounds in 1
minute (tractor only) or more than 4 pounds in 1 minute (for
combination unit)

If loss exceeds this amount, there is a defect somewhere in the
system
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Test Low Pressure Alarm and~or Light

Start ~~fanning" off the air pressure by rapidly applying and
releasing treadle valve

At approximately 60 pounds pressure, the low air pressure warning
alarm and~or light should actjvate

Test Tractor ~rotectjon Valve

Continue to fan off the air pressure
At approxjmate~y 40 pounds pressure the tractor protection valve

should automatjca~~y go from the "Normandy to the "emergency~
pos~tjon

This action must cause the trailer brakes to lock up. If not,
there is a defect in the system

Start Engine

Check how long it takes to build air pressure back up to the
required pressure - approximately  105 to 115 pounds

Time to rebuj~d pressure should not take more than 3 to 3-112
mjnutes, if longer check it out with your supervisor

As air pressure was being built up, note if low air warning
devices shut off at proper point

NOTE: ~e~endjng on how vehicle is equipped this step may have to be
taken first due to draining the trailer's air tank earlier.

Fasten Safety Belt

Test larking Brake

Arrow vehicle to roll slowly
Slowly apply parking brake
If it doesn't stop vehicle, it is defective

Test independent Trailer Brake

Arrow vehicle to roll slowly
Pull down on trolley valve handle
If it doesn't stop vehicle, there is a defect in the system or air

'lines between the tractor and trailer may have been crossed

Test for Excessive Slack in the Fifth Wheel

Set independent trailer brake
Then ~are~u~~y and per entl rock tractor in first and

reverse gear while feel-Ing ~lstening  for excessive slackness in*
the kingpin ~ockjng jaws. If slackness seems excessive, check
it out

Check proper operatjon of clutch during this procedure
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Test Brake System Balance and Adjustment in Yard

Build up speed to 5 to 7 miles per hour maximum
Apply service brakes sharply
Note vehicle "pulling" to one side or the other
Note any mushy feeling and/or delayed stopping action
If possible, perform this on sand or dirt area to detect any signs
of nonoperating or misadjusted brakes (by examining marks in
sand or dirt)

If stopping rate or adjustment of brakes doesn't feel right, get
it checked out right then and there -- don't take chances

Complete Pretrip Inspection Report Form (if required by employer)

If vehicle has failed any of the above tests
Report it to your supervisor and let him determine cause and

have necessary repairs made
After any repairs/adjustments are made, repeat these tests again

to see if the repairs have been done correctly
If in doubt about the vehicle, don't take chances. Get
professional repairs, advice before attempting to operate the
vehicle

If satisfied that the vehicle is free of safety defects, all
reports made, vehicle is ready to operate

4. ENROUTE AND POST-TRIP INSPECTION (5 minutes)

Visual 16 Enroute and Post-trip Inspection Requirements

Enroute Inspection

General Inspection

Pretrip inspection checklist can aid in performing enroute
inspections
Driver should make periodic walkaround for safety. Some cargo
makes it mandatory to do this (see Section 397 of FMCSR)

Even if not required by regulations, driver should make a visual
walkaround every 150 miles or 3 hours for safety and the
exercise will help keep you alert

At every stop, check tires, brakes, turn signals, stoplights
Make check of all lights before sunset

Monitoring Vehicle Operation

It is driver's duty to continually monitor status of vehicle
Instruments
Air pressure system gauge
Temperature gauges
Pressure gauges
Ammeter/voltmeter
Mirrors
Tires

1.3-25



Cargo, cargo covers
Uses sense of sight, sound, smell and feel to detect any

developing problems

Safety inspection

Wa~karound inspectjon every 150 miles or every 3 hours ~whichever
comes first)

Check following
Cargo doors and~or cargo securement
Tires -- inflation  and overheated
Brakes -- overheated
Coupling devices

Federal Requirements

Certain enroute driver ~nspectjons are required by law
Cargo check ~FMCSR 392.9~

If not a ~'sea~ed"  trailer, within 25 miles after
beginning of trip

~er~od~ca~~y  afterward ~every 150 miles or 3 hours~

hazardous material cargo ~F~CSR 397.17)
Inspect tires every 700 miles or 2 hours if vehicle has
dual wheels

identify, remove overheated tires -- immediately to
prevent fire

~dentjfy, repair or correct underinf~ated tires

Post-Trip inspection

Drain moisture from air tanks~f~~~ fuel tanks (as requjred or permitted
by employers

identify any problems found during enroute inspection and~or discovered
while drivjng~ e.g., unus~~a~ noises, vibrations, etc.

Conduct an inspection of the vehicle to further identify or 'locate
these problems and~or to discover any newly developing malfunctions

~dentify~diagnose source (to be discussed in detail in Unit 4.3)
Complete an accurate inspection report (to be discussed later)

5, ADD~T~DNAL  PRD~EDDRES FOR SPECIAL V~~~~LES (15 ~i~~tes~

Re~~ir~~nts  for Special Vehicles

Many djfferent types of special vehicles
Require additjona~ jnspect~on  procedures
Cannot describe all special vehicles
Three common types will be briefly covered here

Twin trailers ~doub~e bottoms~
Tankers
Refrigerated units
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Identify which of these vehicles, if any, will be taught at school

For vehicles to be operated in this school
Students will perform inspection in Lab (Lesson 2)
Will be expected to perform as part of final test

Vehicles not to be operated in this school
Procedures will be described here to alert students to

special requirements
Actual inspection practice must be provided by employers

Additional Steps for Inspecting Twin TrailersVisual 17

Inspecting

Make norma

Twin Trailers (Doubles)

1 pretrip inspection

Give special attention to following items:
After hookup, check air lines and valves between the two trailers
Valve position must be as follows:

Rear of lead trailer - OPEN
Rear of second trailer - CLOSED
Converter gear air tank valve - CLOSED

Be sure air lines are properly supported and glad hands properly
connected

Hook up should be as follows:
Emergency line at front of converter gear to emergency glad

hand at rear of lead trailer
Emergency line at rear of converter gear to emergency glad

hand at front of second trailer
Make same check of service lines

Check brake operation making sure that all brakes apply and
release properly

If spare tire is carried on converter gear, make sure it's properly secured

Be sure pintle-eye of dolly is properly in place in pintle hook of lead
trailer

Make sure pintle hook is properly latched

Safety chains should be properly secured to points of attachment on
lead trailer

Be sure light cords are firmly in sockets on both front and rear
trailers

Two chock-blocks should be available on unit at all times
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Rejnspect unit at each stop (as you wound a single bottoms with special
attention to

Brake 'lines, and glad hands
Electrical lines and connections
Pintle hook latch and safety chains

Visual 18 Additjona~ Steps for inspecting Tankers

inspecting Tankers

Make Norman pretrip inspectjon
Pay special attention to

Dome covers to tank compartments--closed  and secured
Hoses and pumps--fastened and secured
Pumps free to turn
All valves in off position and property hocked
Tank dented or peaking
Proper hazardous materials placards displayed (if app~icab~e~

~nspectjon  procedures will depend upon
Tanker type
Cargo being transported

Cargo varies from asphalt and roofing compound to milk and orange
juice, with solvents, glues, acids, wines and chocolate in between

Because there are so many types of tankers and cargo is so diversjfied,
jnspectjon  procedures will vary

instructor  should discuss with the class
School's specific type of tanker
Cargo it's desjgned to transport
Any unusual characteristjcs
Variatjons of Norman inspectjon procedures

Visual 19 Additjona~ Steps for inspecting Refrjgerated Vehicles

suspecting Refrigerate  Units ~R~ef~rs~

Make Norman pretrip jnspection

Check condjtjon of trailer
Holes in walls, ceiling or floor
Damaged cold air circu~atjon ducts
Doors ~proper~y locked and sealed)
Any additjona~ containers or compartments inside trailer
Any rails or racks on ceiling ~proper~y secured~

Check conditjon of refrjgerator unit

Watery oil and coolant level
Suctjon pressure in compound gauge

Check fuel level in reefer fuel tank
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Be sure fuel line from tank to refrigerator unit is properly secured
and not leaking

Thermostat should be set at appropriate temperature (depending on type
of cargo being transported)

Test run refrigeration unit for 30 minutes to an hour before loading
(or as directed by your employer)

6. REPORTING YOUR FINDINGS (5 Minutes)

Visual 20 Example of Vehicle Condition Report

Taking Action

Safety inspection meaningless unless action taken to report and correct
defects

Driver must learn to report findings to supervisor or maintenance
department (as directed by company policy)

Makes oral report to mechanic (when necessary)
Always prepares a technically accurate, written report (required by

law) for each vehicle operated, each day or work shift

Vehicle Condition Report

Vehicle Condition Report required by law for companies operating
vehicles in interstate or foreign commerce (FMCSR 396.11)

Purpose

There are many versions of vehicle condition reports based on one
recommended by U.S. D.O.T. All serve the same purpose:

To serve as daily (or tour of duty) record of driver's findings
One to be kept in company files for a minimum of 90 days by

the company

One copy to be kept on vehicle (power unit) for at least 1 day
To alert the next driver to defects or problems reported by

last driver, which should have been repaired
New driver reviews previous report and signs it to prove

he/she has done SO (FMCSR 396.13)

Driver is required to

Fill out vehicle condition report in such a way that mechanic
can understand nature of problem

Driver required to report symptoms not be a diagnostician
Review vehicle condition report made by previous driver

Check to see that defects were corrected before signing off
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probed in Reporting: Lack of Technical knowledge

Often there is communjcatjon  gap between driver and mechanjc whether
reporting verbally or by Vehjc~e Condjtjon Report

Problem: zany drivers don't know enough about equjpment to accurately
describe defect

So~utjon: Learn about the equjpment

Students will have practice "trouble-shootjng" and reporting findjngs
later in this course

Sugary of Driver's Reporting Respo~sihi~ities

Student will learn now~ throughout the training and later on the job:
Procedures for jnspectjon
Recognizing s~ptoms of mjssing parts, imminent parts failures

and~or failed parts
Taking action

What actions are allowed
What actions driver is capable of

Communjcatjon with mechanics in technjca~~y  accurate way
Fo~~owup on previous repairs by checking vehicle conditjon report
of previous driver

7, SD~RY AND REVVED (20 ~inutes~

~nsoectjon Practice

Pretrip jnspect~on  will be demonstrated to students
Each student will be given a chance to practice
After initial practice, students will be required to

Perform or assist in jnspection  of vehic~e~s~
Report any problems found

By the end of the co~~rse, student will be expected to conduct good
pretrip jnspectjon~  wjthin 15 mjnutes without aid of instructors
and jdentify and report all defects

Review quiz

Arrow time for students to complete auiz in Student manual, Unit
1.3, and then discuss answers. A copy of the Revjew Quiz starts
on the next page

1.3-30

-



UNIT 1.3 - REVIEW 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
want to happen!

An inspection step that might
have prevented that situation
but was skipped!

1. Engine failed and serious A. Checked under front end of
damage occurred as a result tractor for bent, worn or
of lubrication loss. missing parts.

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.

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 & - inspection Sequence

Listed below are seven steps in a pretrip inspection. Put them in an
effjcient sequence. slumber 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 engjne and check the instruments and controls and check
for emergency equipment.

Approach the vehicle and check its overall condition for damage and
look for fluid leaks.

Conduct a wa~karound jnspection with right turn signal on.

Conduct a standjng and ro~~jng 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 add~tjon to jnspecting your vehicle to assure that it is in safe
operatjng conditions Federal regulations require you to

(Place a "T" beside the statements that are true.)

Complete a Vehicle Condjtion Report at the end of the day or tour
of duty.

Be able to repair the vehicle defects you identify~

Inspect for hot tires and low tire pressure every 100 miles or 2
hours when pugging a cargo of hazardous material.

Assure that you have a CB radio in working condition durjng
pretrjp inspection.

Review the prevjous Vehicle Condjtjon Report and see if the
reported defects were corrected.
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Visual 2

Example of Safety Defects:
Fluid Leaks



Example of Safety Defects:
Interference ~th ~s;b;~ty



Visual 4

Example Safety Defects:
Damaged Tires
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mple safety
Excess;ve Steer;ng Wheel Play

* Xl* Is Allowed by Law * IO* Is Unsafe



Visual 8

Example of Safety Defects:
Broken Leaves in Leaf Springs



Vjsual 9

example Safety defects:
exhaust System ;n Contact With the FuelSystem
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Visual 10

Evidence of Safety Defect:
Crack in fifth Wheel
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Q Defective Steering System
a MissingllnQperativf! rake Shaes
a Cracked Brakg! ;and Drums
l Serious  Air Loss in Brake System
l Missing/Inoperative Lights
l Bald or Defesaiv% Tire%
l Cracked  Wheels/Missing Lug Nuts
l Fuel Sv~t~~  Leaks
l Defective Coupling System
l Cargo That Can Shift or Fall

-
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Visua l  12

l Characteristics of a Good Pretrip Inspection

Consistent

l Inspection Is Performed in the Same Sequence
Each Time.

l Developing and Practicing a Consistent Sequence Will
Improve the Quality and Efficiency of Inspection.

Efikient

l An Efficient Inspection Sequence Reduces Amount of
Time Required for Inspection.

l Thorough
l Not Possible to Conduct an inspection as Thoroughly as

a Trained Mechanic.
l It Is the Things That Drivers Can and Should Be Able to

Spot That Are Most Likely to Cause Breakdowns and/or
Accidents.

l A Checklist of Critical Items Should Be Thorough Enough
to Ensure the Safety and Legality of the Vehicle.
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Federal rotor Carrier Safety Regulations-
Requirements for Inspection

* FMCSR 392.7
- “No Motor Vehicle Shall Be Driven Unless the Driver

Satisfies Himself That the Following Parts Are in
Good Working Order.”

l FMCSR 392,8
- Requires Check for Emergency Equipment

l FMCSR 392~9
- Requires Inspection of Cargo Securement

* FMCSR 397
- Requires Following Rules for Hazardous Materials and

Required Placarding
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Visual 14

l Seven-Step Pretrip Inspection Checklist

1. Approach Vehicle-Look for Leaks

2. Check Under Hood or Cab

3. Start Engine and Check Inside Cab

4. Check Headlights

5. Conduct Walkaround

6. Check Signal Lights

Inspection

7. Check Air Brake System
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Visual 1 5

d Sequence

1. Left Side of Cab Ares

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 I
(

8. Trailer Frontal Area 13
4

9. Right Side of Trailer Area \\
16. Right Rear Trailer Wheels Area

11. Rear of Trailer Area

12. Left Rear Trailer Wheels Area I/
,+

13. Left Side of Trailer Area \
Y

14. Left Saddle Tank Area
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Visua l  16

EnRoute and Post-Trip Inspection Requirements
En Route
l Monitoring

- Instruments
- Mirrors
- Tires

- Cargo

l Safety Check

- Walkaround Every 150 Miles or 3 Hours
- Check Tires and Brakes
- Make Light Check Before Dark
- Make Cargo Checks When Required

l Federal  Requirements

- FMCSR 392.9: Cargo Check Within 25 Miles
- FMCSR 397.17
l Hazardous Materials
l Check Tires Every 2 Hours or 100 Miles, if Operating  With Duals

- Remove Overheated  Tires
- Get Underinflated Tires Repaired

Post-T@
l Fill Out Vehicle Condition  Report Which Identifies Any Needed Service
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@ Check Air Lines ;and Valves

- Wear of Lead Trailer-Open
- 8e;ar of Sessand  Trailer-CIQ%ed
- Oolly Airtan k Valvft  - Closed

6 Be Safe Air Lines Properly Ska orted  and Glad Hands
Properly Connected

e Check Blake Operatiaara

* Be Safe Pintle-Eye of C~~~~~t~~  Gary Is in Place and
Pintle - Hook Latched

@ Check Safety Chains

6 Check Light CQrds

e Reinspest  at Each StQp
- Brake Lines and Glad Hands
- EIectrisal  Lines arnd Connections
- Pintle Hook Lartch
- Safety Ch;ains

1.3-48



Visual  18

Additional Steps for Inspecting
Tanker Trailers

l Pay Special Attention to:

- Dome Covers

- Hoses and Pumps
- All Valves in Off Position
-

e
Proper Hazardous Materials Placards

l Follow Special Rules for Inspecting by Type
of Cargo Being Transported
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Adalitrbnal Steps for lnspect;ng
Refr;gera ted Trajlers

l Check Condition of Trailer
- Holes
- Damaged Circulation Ducts
- Doors Sealed and Locked
- Additional Containers
- Security of Rails and Racks

l Check Condition of Refrigeration Unit
l Check Fuel Level in Reefer Fuel Tank
l Make Sure Thermostat Is Set at Appropriate

Temperature

l Run Unit 30 Minutes Before loading
Then Check
- Temperature of Refrigeration Unit
- Oil Pressure
- Engine Tenaperature
- Cycling of Unit
- Manually Defrost, if Necessary
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Visual 20

Example of Driver’s Inspection Report
DRIVER’S INSPECTION REPORT

MAINTENANCE (SEE INSTRUCTIONS ON REVERSE SIDE)
CHECK  DEFECTS  ONLY.  Explain under  REMARKS

COMPLETION  OF  THIS  REPORT  REQUIRED  BY FEDERAL  LAW, 49CFR  396.11  6 396  13
Mileage  (No Tenths)

Truck  or
Tractor  No.

Dolly No.

1 f f f f / f Trailer  No.

Trailer  No. Location:

GENERAL  CONDITION
0 02 CablOoorsWindows
G 02 BodylOoors
6 __ Oil Leak
13 _ Grease  Leak
CI 42 Coolant  leak
0 44 Fuel  leak
q  ___ Othe r

IuOENTIFn

ENGINE  COMPARTMENT
q  45  Oil Level
G _ Behs
0 _ Other

,lMNTlfn

IN CAB
0 03 GaugesWarning  Indicators
0 02 Windshield  Wipers/Washers
0 54 Hornfsl
0 01 Heater/Defroster
U 02 Mirrors
0 15 Steering
q 23 Clutch
0 13 Setice  Brakes
0 13 Parking  Brake
0 13 Emergency  Brakes
Cl 53 Triangles
0 53 Fire  Extinguisher
0 53 Other  Safety  Equipment
0 34 Spare  Fuses
q  02 Seat  Belts
q  _ Other

EXTERIOR
Cl 34 lights
0 34 Reflectors
0 16 Suspension
0 17 Tires
0 18 WheelslRimsllugs
q 32 Ba tter y
0 43 Exhaust
q 13 Brakes
q 13 Air lines
0 34 light  line
I7 49 Fifth-Wheel
0 49 Other  Coupling
0 71 TieDowns
0 14 Rear.End  Protection
q  _ Other

ttoeanin
n Nn IlFFFCTI;

G 71 BodylOoors 0 16 Suspension 0 77 landing  Gear 0 79 Rear End  Protection
0 71 Tie-Downs 0 17 Tires [3 59 Kingpin  Upper  Plate 0 _ Other
0 34 tights 0 18 WheelslRimsllugs 0 59 Fifth-Wheel  (Oollyl
5 34 Reflectors 0 13 Brakes 0 59 Other  Coupling  Devices IIOENIIM

1 E NO  DEFECTS

REMARKS:

I I

REPORTING  DRIVER: Oate MAINTENANCE  ACTION: Date I

Name Emp.  No. Repairs  Made  Yj
R.O.#s

No  Repairs  Needed  L

REVIEWING  DRIVER:

Name

Date Certified  By:

Emp.  No. location: I

SHOP  REMARKS:
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The final part of the lesson occurs as st~de~ts ~~~tjn~e to dev~~~~
their j~s~e~tj~~  skills in ~~~~u~~tj~~ with other traj~j~g a~tjv~t~es.
Students s~~~~d ~~~d~&t daily pretrip j~s~e~tjo#s on the v~~jc~~s that
will be used for their range or ~~str~~t traj~j~g a&t~vjtj~s. This
a~t~vjty will also allow st~de~ts to practice j~s~e&tjo~ in a wide
varj~ty of ~eat~~r and s~ttj~gs~  e.g., ~~~d~&tj~g an j~s~~~tj~~  at night.

None

Student ~at~rja~

facilities

The initial d~~~~stratj~~ and practice can take place in any area that
is large ~~~~g~ to a&~~~~odate a traitor and trailer. further practice
will occur in the settings in ~~j~~ your sch~o1's r~~t~~e daily ~retrj~
j~s~e~tjo~s ~~r~a~~y take place.
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Content

Activity or Topic

1. INSTRUCTOR DEMONSTRATION
2. STUDENT PRETRIP INSPECTION PRACTICE AND OBSERVATION
3. STUDENT PRETRIP INSPECTION PROFICIENCY DEVELOPMENT

Approximate Time

1 hour
3 hours

**

4 hours

** This is included in other lessons.
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The purpose of this activjty is for the jnstructor to demonstrate a
pretrip inspectjon to a group of students. It is a detained commentary
style of demonstratjon and there is no student eva~uatjon.

Range Lap&

No specific layout is re~ujred.

1. Three students to one vehjc~e~instructor  ratio.

2. instructor  will conduct a systematic commentary demonstration
pretrip inspectjon of a coupled tractor-traj~er~ using the Pretrip
inspection  Checklist as a guide, In carrying out the demonstratjon
the jnstructor will describe:

e
Each step of the T-step jnspection procedure as it is being

performed

The system and then the part that is being inspected

The possj~~e consequences of failing to inspect and~~r
faj~jng to correctly determine the condjtjon of a
partjcu~ar component

How to recognize a
Property functionjng component
component that is in imminent danger of failing or

ma~functjoning
Component that has already failed or malfunctioned or is
missing

What characterjstjcs of the component the instructor is
seeing, feeling, sensing and his~her analysis thereof

3. Students forgot along using their copy of the Pretrjp ~nspectjon
Checklist and should ask ~uestjons if at any time they do not
understand what the instructor is dojng or why he~she is doing it
and make notes on form regarding critical items and or hjgh~y
technjca~ points.

The purpose of this actjvjty is to give each student initial practice
in conducting a pretrip i~sp~~tj~n.
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Range Layout

No specific layout required.

Directions

1. Use a three to one

2. Make a list of veh
Inspect vehicle

student to vehicle/instructor ratio.

icle defects prior to student practice
for actual defects

Plant real or simulated defects

inspection

Real defects--tires can be deflated, lights made inoperable,
parts of vehicle left dirty, trailer door left unlocked, etc.

Simulated defects--chalk marks on frame can simulate cracks,
chalk marks on air lines can simulate cracked air line, etc.

3. Inform students of any methods used to simulate defects.

4. Students take turns practicing pretrip inspections, i.e., one
inspects while the other two observe 1 hour allowed for each
student, thus each 3 person team will require 3 hours to complete
this lab session.

Each student will

Use inspection checklist as guide
Ask instructor for assistance when necessary
Call out each step during inspection for benefit of observers
State component inspected and condition
Identify defects, significance and what action should be taken

5. Instructor will conduct a student critique after each student
inspection, by asking the observing students to critique by
identifying:

Defects that student practicing missed
Errors or problems in procedure or sequence

6. Instructor will furnish feedback after student critique. Identify
good points as well as errors.

7. Repeat until all students have chance for initial practice.

8. Plan separate range sessions for each practice (one 3-hour session
can be very taxing and it would be difficult to plant new defects
for each student)
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Each student will be evaluated against the followjng crjterja:

1. Completes jnspectjon procedure in sequence taught using aids.

2. identifies all defects and understands sjgnjfjcance.

The purpose of this actjvjty is to develop student prof~cjency by
conductjng pretrip inspections. Profjciency  will be measured by
end-of-course eva~uatjon standards listed below. Students will develop
drivjng proficiency by jnspectjng vehicles prior to all daily range or
onstreet actjvity. Practice should occur in a variety of settjngs
jnc~udjng  foul weather and nighttime jnspections.

Students should

Contjnue practice in groups of three with one student jnspectjng
while the other two observe and assist.

gradually develop proficiency so that practice can be unsupervjsed
and so that each student can conduct an inspection without the aid
of the checkljst or aid from others.

pork to improve their speed and efficjency once they have shown
the abj~jty to conduct a complete and thorough jnspectjon  every time,

instructors should

Observe student performance as often as possible to give feedbacks
One instructor can observe jnspection of several vehicles.

Plant defects or use other devices to assist student learnjng and
to help them remajn alert. This should be done after students
have gained some proficiency and confjdence. Some of the devices
that can be used jnclude:

Putting small pieces of maskjng tape over the telltale panel
lights, If not removed durjng jnspection, it is evjdence
that student did not monitor them.

Reversing the double frame lenses on the turn signal lights
so that the red faces forward and amber to the rear.

Using the chalk marks to simulate defects. Use white chalk
for less easily recognjzed defects such as cracks in Frye.
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Use yellow marks for more obvious defects. For example, you
can place yellow chalk marks on the underside of the air
lines. While the defect is easily recognized, the student
must do a thorough inspection to see it.

Allow for unsupervised practice when student(s) have reached a
level of proficiency that insures their safety around the
vehicle.

Give immediate feedback when errors are spotted during or after
pretrip inspection.

Be sure to identify any defects missed and state again the
significance, e.g., if student fails to check for emergency
equipment, point out that they would face additional hazards on
the road if they broke down without emergency equipment.

Monitor for proficiency development towards eva
and give additional training if necessary.

Observations

luation standards

Students will have difficulty gaining proficiency in conducting Pretrip
Inspections if they do not master and follow the seven-step procedure,
do not recognize the significance of what they see or have a careless
and/or indifferent attitude towards inspection. While these problems
will show up in the results of their inspection efforts, there are many
errors that can be observed that are symptomatic of those larger
problems. Look for and correct the following kinds of errors:

Continual backtracking while inspecting.

Conducting a quick walkaround inspection and never bending down
while inspecti,ng.

Not cleaning license plate, lights and reflectors that can be
reached, an indication that student is not checking these items.

Kicking tire or checking pressure visually instead of using
gauge.

Not pulling on vee belts to check for tension.

Not grabbing steering linkage under front end to check for looseness.

Not taking vent caps off battery to check fluid level.

Not grabbing and shaking handle of closed cargo door to check for
security of safety latch.
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Student performance will be evaluated agajnst the followjng criteria

~bjljty to conduct the seven-step pretrip jnspectjon  procedure:

Consjstently  in the sequence taught
Wjthout the aid of checkljsts or the jnstructor
Withjn 30 minutes after initial trajnjng and wjth~n 15 minutes by

graduatjon
~dentjfyjng all vehicle defects that need to be corrected prior to
puttjng the vehicle on the road

Properly reportjng vehicle defects in wrjtjng
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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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Left Side of Cab
DrjverJs door glass and door latches
Left front wheel, rim, tires, wheel bearjng or hub oil seal and level
Left front suspension, spring~s~~  spring hangers~ shackles,

U-bolts, shock absorbers
Left front brake*, brake drum, hoses, check slack adjusters.

Front of Cab Area
Front axle, steerjng system, license plates, windshields 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.
Operatjon of cab tilt mechanism.*

Right Saddle Tank Area
Rjght fuel tank~s~~ visible parts of rear of engjne, transmissjon,

exhaust systems frame and cross members, spare tire

Coup~jng System Area
Fifth wheel supper and powered air and e~ectrjcal  lines to trai

s~jding fifth wheel*

Rjght Rear Tractor Wheels Area

ler,

Dual wheels--whee~s~ rims, tires. Same type and evenly matched tires.
Tandem axles--repeat wheel and tire jnspection. Also, check

securjng of wheel mounting for single wheels
Suspension-- spring~s~, spring hangers, u-bolts, torque rod arms,

bushings~ shock absorbers, alignment
Power axles*--not leakjng. Retractable axle*--condjtjon of lift
mechanism

Brakes--brake drums~ hoses. Check slack adjusters, sprjng brakes

Rear of Tractor Area
Frame and cross members, lights and reflectors, license plate,

splashguards*-- not chaffing wheels, air and electrical lines

Trailer frontal Area
Air and electrjca~  connections~ license registration holder, header

board secured*, canvas or tarp carrier secured*, lights and
reflectors

Right Side of Trailer Area
~andjng gear, spare tire~s~*, lights and ref~ectors~ cargo
securement and coverjng~, sideboards*~ curbside 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 mountinq 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 enqine off, apply

foot pedal. Note if air pressure drops more than 3 psi-in-&e
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 Bujldup
Start engjne. Air pressure should build up to 105-115 psi withjn 3
to 3-112 mjnutes~ note if low air warnjng devices shut off at
proper time

Fasten Seat Belt

Test Parking Brake
Apply with vehicle rolling slowly to avo

Test Trailer Brake
Apply with vehicle rolling slowly to avo

id damage

id damage

Test for Excessive Slack in Fifth Wheel
Set trailer brake, ~are~u~~y and gently rock trailer in

first and reverse gears

Test Brake Svstem Balance
Build up speed to 5 to 7 mph ~~~~~ and apply brakes sharply

(in yard). Note any '~pu~~jng'~ or mushy feeling that jndicates
lack of proper adjustment

Complete Pretrip inspection Report Form (if requjred by employers
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UNIT 1.4 BASIC CONTROL

PURPOSE

The purpose of this unit is to prepare the students to safely perform
five basic control maneuvers.

OBJECTIVES

Performance Objectives

Student must check the trailer coupling.

Students must be able to

o start, warm up and shut down the engine according to
manufacturer's specifications.

o put the vehicle in motion and accelerate smoothly, forward and
backward, with instructor's assistance.

o bring the vehicle to a smooth stop.

o back the vehicle in a straight line.

o position the vehicle for a turn and negotiate turns of various
degrees and radii.

Knowledge Objectives

Students must know

o the procedures for starting, warming up and shutting down the
engine; putting the vehicle in motion; and stopping.

o the consequences of excessive idling;

o the relationship of wheel base length, articulation and number
of axles to path of a turn.

o the proper position from which to begin a turn and how to "set
up," execute and recover from a turn.

0 manufacturer's specifications for engine operation.

Skill Objectives

Students must be able to

o coordinate use of accelerator and clutch to achieve smooth
acceleration and avoid clutch abuse.
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o property modulate air brakes to bring vehicle to a scoots

o coordinate stee~jng~ brak i
vehicle through a desired
straight line.

stop ‘

ng, and acce~eratjon to take the
path forward and to back in a

o adequately judge the path_ - trailer will take Hoff-trackings  as
vehicle negotiates lett or right curves and turns.
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LESSON 1 INTRODUCTION TO BASIC CONTROL MANEUVERS (CLASSROOM)

Overview

Time Allotted: 45 minutes

Prerequisites: Unit 1.3

Purpose:

The purpose of this lesson is to review the basic procedures for
starting, warming up, putting in motion, turning, stopping and shutting
down vehicles. The lesson is primarily a preparation for the range
activities that occur in Lessons 2, 3, and 4.

Materials

Instructional Aids

Visuals 1 - 14

Student Material

No additional material is required.

Instructor Material

Model (toy) tractor-trailer for demonstrations

Content

Activity or Topic

1. STARTING, WARMING UP, AND SHUTTING DOWN THE ENGINE
2. PUTTING THE VEHICLE IN MOTION AND STOPPING
3. BACKING IN A STRAIGHT LINE
4. TURNING THE VEHICLE

Approximate Time

20 minutes
5 minutes
5 minutes
15 minutes

45 minutes
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Definitions

Starting procedure--steps involved in starting eng

warmup--requjrements  for warming engine before it
Time period required

ne

s moved

instrument  readings must be within manufacturers prescribed
operating range

Engine Shutdown --steps for shuttjng down an engine
includes coo~jng down period
~art~cu~ar~y if equipped with a turbocharger (to prevent damages

idling--major waste of fuel, know engine requirements and do not
idle recessively

procedures Vary by Engine Type

iesel eng i

Diesel and gasoline engines

Two-cycle and four-cycle types of d

Know the kind of engjne in vehicle

knobs basic procedures for engine

nes

Serious Engine Damage Could Result with improper procedure

Visual 1 Steps in Starting a Two-cycle Diesel Engine

Startjng The Diesel Engine

Typo-Cycle  Types

~~~~y ~arkjng brakes
Place STOP and EMERGENCY STOP (if so equj~ped~ controls in RUN positron
Depress clutch and move gearsh~ft lever to neutral
Increase hand throttle to idle posjtjon (if used)
Turn swjtch-key on
Depress clutch pedal

prevents startjng motor from turnjng transmission gears
overate 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

control engjne speed with foot throttle until it is running smoothly
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0

0

Set hand throttle at l/3 rpm operating range
Gradually reduce hand throttle to idle speed as engine warms
Check instruments for system malfunctions

Visual 2 Steps in Starting a Four-Cycle Diesel Engine

Four-Cycle Types

Apply parking brake

Close throttle
Pull out compression release valve (if applicable)
Depress clutch pedal

Turn switch key on
Operate starter
Crank for 3 or 4 seconds--close compression release
Check instruments
Warm up engine

Visual 3 Steps in Starting a Gasoline Engine

Starting the Gasoline Engine

Apply parking brake
Depress clutch and move gearshift lever to neutral
Set choke

Cold weather, pull all the way out
Warm weather, little or no choke required
Depress clutch
Turn ignition switch on
Operate starter--no more than 15 to 30 seconds at a time
Check instruments
Control engine with foot throttle and choke until it begins to run smoothly
Set hand throttle at ,fast idle

Fuel Efficient Starting

Don't "pump" throttle
Squirts gas into cylinder
Burns up when engine fires

Don't rev engine
Don't leave choke on any longer than necessary

Visual 4 Instrument Readings When Engine Warms Up

Engine Warmup

Operation at low rmp level (800-1,000  rpm)

Purpose

To allow engine to reach operating temperature
To allow lubrication oil to circulate
To reach favorable clearance between moving parts occurs at operating

temperature

1.4-5



To allow oil pressure to build up
To estab~jsh oil film on cylinder walls
To lubricate bearjngs
To allow coolant temperature to increase before movjng ~may not

show on gauges
To give oil temperature time to rise
To allow air pressure to build up

Fuel-Effjcient Warmup

~inimjze idling
Check owner's manual for idling time
Most manuals will allow engjne to warm up while movjng
A few minutes maxjmum idling time

Keep rpm low
Avoid high r~rn when acce~eratjng in first gear
Shift to next hjghest gear as soon as possjb~e
"progressive shjftjng"  discussed in next unit ~Unjt

Keep speed down (not over 30 rn~h~

Conseouences of Not Warmjno Uo

1.5, Shiftings

Rapid acce~eratjon or over revvjng prior to warmup causes
Crankshaft and bearing damage
Turbocharger bearing damage ~combination of turbochargers
high speed operatjon and lack of proper ~ubricatjon~

Damage to most movjng parts that haven't been property ~ubrjcated

When instrument  Readings Reach Norman, Operate at Crujsing Speeds and
Accelerations

instrument readjngs vary by type of engine
Driver should check jnstructjons in operator's manual
E~A~~~ES: Detrojt, Cummjns, Hack

Oil pressure - 40-80 PSI
Air pressure - 120 PSI
Water temperature - 175-220"
Oil temperature - 40" above coolant temperature
Ammeter - charge

Visrral 5 Steps in Engine Shutdown

Engine Shutdown

Steps in engjne shutdown vary slightly
Coo~down period is key step

Basic Steps in Turnjng Diesel Engine Off

Depress clutch
Move gearshift to neutral
Cool engine down
Turn switch key to off position
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If engine has stop control, move stop control to off position
Fuel flow is cut off from fuel injectors

Cooldown Period

Cooldown per iod as important as warmup

What happens
Engine
Coolant
Heat of

in cooldown
idles at least 5 minutes
and oil flow at reduced temperatures
highway driving is dissipated

Cooldown period varies according to
Manufacturer's specifications
Type of trip just completed (e.g., longer period needed for

high speed, over-the-road trip)
Type of load pulled, heavy vs. empty (e.g., hot, overworked

engines require longer period)

Engine damage could occur without cooldown

Shutting Down Gasoline Engine

Cooldown period not as critical
Depress clutch, place transmission in neutral
Apply parking brake
Turn ignition switch off
Place transmission in lowest forward gear
Chock wheels if necessary

Visual 6 Consequences of Excessive Idling

Excessive Idling

Avoid excessive idling
Warmup
Cooldown
Today's engines do not need to idle beyond 5 minutes
Many truckers waste fuel with excessive idling
Fleet surveys show many trucks idle for long periods at truck stops
Most fleets cracking down on excessive idling practices via

tachograph programs
Excessive idling:

Wastes fuel
Vehicle is getting zero mpg
Idling can waste as much as l/2 gallon an hour

Doesn't warm up entire vehicle
Transmission stays cool
Tires stay cool

Can foul (clog) fuel injectors
Engine not hot enough for complete combustion (fuel not fully

burned)
Unburned fuel causes harmful deposits
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2, PD~~NG THE VESICLE IN STOOL MD STDPP~NG (5 ~inutes~

Putting the Vehicle in stern

gutting tractor-traj~er  in motjon requires practice
Movjng combjnation vehicle differs from car

Visual 7 Steps in Testing Tractor-Trainer  Hookup

Testing Traitor-Trainer  ~~~~up

performed each time trailer is hooked up

Vehjc~es Equipped With independent Trailer Brake Control

Depress clutch, move gearshift to lowest forward gear
Engage jnde~endent trailer brake control applying trailer brakes
Release clutch to friction point
Pull gentry forward agajnst locked trailer brakes
Djsengage clutch
Repeat procedure

NOTE: This also shows whether or not trailer brakes are working-

Vehicles Wjthout independent Trailer Brake Control ~Hand Valves

Depress clutch, move gearshift to lowest forward gear
Swjtch tractor protection valve from '~norma~~'  to "emergency'~
~artja~~y engage clutch and pull forward gently against locked

trailer brakes
Repeat procedure

Visual 8 Steps in gutting Tractor-Trainer  in Motion

gutting Tractor-Traj~er  in Motjon

A skill yearned by practice

Steps

Depress clutch fully, place transmjssion in lowest forward gear
Increase engjne rpm's s~jght~y (gas engjnes only)
Release clutch to ~'friction point"

Point where clutch engages
Decrease in rpm is sign that frjction point has been reached
Gradually release clutch until it is fully engaged

When vehicle starts to move (diesel engjnes on~y~ gradually
increase engjne rpm to increase vehicle speed

When vehicle is in motjon with clutch fully engaged take left foot
off clutch until ready to shift again or stop

Avoid excessive clutch s~jppjng, engage as qujck~y as possible
wjthout staffing engine
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Starting on an Upgrade

Set the independent trailer brakes (if so equipped)
Gradually release clutch and at same time release trailer brakes

or parking brake as clutch engages

Visual 9 Steps in Stopping a Tractor-Trailer

Stopping the Tractor-Trailer

Skill learned by practice

Steps

Release accelerator pedal
Depress brake pedal for maximum valve opening
As the vehicle begins to slow, decrease brake pedal pressure
Stop vehicle smoothly by releasing brake pressure in relation to

vehicle stopping rate
As vehicle halts, release pedal completely
Depress clutch pedal as vehic'le halts
After halting, place gearshift lever in neutral

Reapply brake just enough to keep vehicle stationary
Release clutch pedal

Signs of a Good Stop

Students should be able to stop smoothly
No nose rebound
No loud sound of compressed air being vented

3. BACKING IN A STRAIGHT LINE (5 minutes)

NOTE: Detailed backing maneuvers discussed in Unit 1.6. Information
presented here only to prepare students for straight line
backing required in Lesson 3 of this Unit and during shifting
exercises in Unit 1.5, use model tractor-trailer to demonstrate.

Visual 10 Steps in Straight Line Backing

Backing

Difficult maneuver, details on various backing maneuvers taught later
Straight line backing, simplest backing maneuver

Step 1: Position Vehicle Properly

Put in position by moving forward until tractor-trailer is aligned
and front (steering) wheels are straight
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Step 2: Speed

Put vehicle in reverse
Back as slowly as possible (use idle speed)
Don't ride clutch or brake pedals

Step 3: Checkjng Behind

Constantly check behind when backing
Keep doors closed, always check both mjrrors
Make maxjmum use of mjrrors to detect persons~objects crossing

into jntended path

Step 4: Steerjng

Keep vehicle on path
Do not oversteer
Correcting drifts

Turn steering wheel in djrectjon of drift as soon as it occurs
Do not oversteers only slight movement requjred if caught

right away
Little drifts need small correctjon~ big drifts need big ones
Use push-Guam method of steering to keep trailer in line

Sjrn~~e method of steering to keep the combinatjon in line is
When trailer gets bigger in mjrror~ push steering wheel
towards that mjrror, i.e., towards left (if left mjrror~

~mmedjate~y strajghten steerjng wheel out again
If late in catching larger jmage of trailer, push wheel more
to correct

Bjggest error in hush-puck method --not returnjng wheel to straight
ahead ~osjtjon jmmedjate~y

Step 5: Pull Up and Start Agajn if Too Far Out of ~ositjon

Easier to make correctjons movjng forward (i.e., get the vehicle
back in proper positjon~

When it is not necessary to stop, pull up and make correctjons in
steerjng path

4. T~R~~~G THE VEHICLE (15 ~inutes~

Will describe basic turnjng maneuver

Addjtjona~  jnstructjon takes place in Unit 2.4, Space management (use
model tractor- trainers

Hand~jng turns in traffic
Special maneuvers for special cjrcumstances

Basic Rules fur Turning

Know the vehicle
Plan in advance
Arrow for off-trackjng
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NOTE: Use model tractor-trailer to demonstrate tracking when taking
turns, in lieu of Visuals 11 through 14.

Visual 11 Off Tracking Characteristics of Straight Truck vs. Tractor-Trailer

Off-Tracking

Definition and Importance

Condition that occurs in all four-wheel vehicles
Rear wheels follows shorter path than front wheels, i.e., "off the

track" of the front wheels
Off-tracking increased by

Greater distance between front and rear wheels
Sharper turns

Important consideration when making turns or curves, i.e., path
taken by rear vehicle wheels as important as path taken by
front wheels

Off-Tracking in Tractor-Trailer Combination

Two key factors determine off-track of trailer
Distance between kingpin and rear trailer wheels

Greater the distance the greater the off-tracking
Single axle trailers--distance is measured from center

of kingpin to center of rear axle
Tandem axle trailer--distance is measured from center of

kingpin to imaginary center point between the axles
Amount of sideway drag of rear tires

Sideway drag increases with number of rear tires and
distance from kingpin

The more sideway drag, the greater the axle tracking
Tandem axles have more sideway drag and greater

off-tracking than single rear axle
Effects of off-tracking of trailer must be taken into

consideration when taking turns or curves

Visual 12 Making Right Turns

Steps in Making Right Turns with Tractor-Trailer

Adjust speed on approach to intersection
Avoid need to brake during turn
Allow for slight acceleration

Shift into proper gear
Complete turn in same gear
Allows both hands to remain on wheel

Get into proper position
Semi-trailer must pull further into the intersection to avoid

crossing over the curb
Rule of thumb: get approximately one half the length of the rig

past the corner point of intersection before beginning the turn
Keep vehicle wheels straight prior to executing the turn
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Turn steerjng wheel to the right and complete turn
Accelerate s~jght~y for smooth turn
Watch right mjrror durjng turn

For positjon of trailer wheels
For vehicles attem~tjng to pass

Turn steerjng wheel back to the left to straighten wheels

Errors in faking Right Turns

A~proachjng the intersectjon too fast
Failure to gear down before turn
Shjfting gears white in the in turn
Failure to allow for off-trackjng of the rear wheels of trailer, i.e.,

not getting far enough into the intersectjon before making the turn

Visual 13 Makjng Left Turn

Steps in along Left Turn

Reduce speed approachjng intersectjon
Select proper gear for completing entire turn and keep wheels straight
Turn to the left from as far right as possible to allow trailer to
clear turn we71

Watch left mirror during the turn
Turn steerjng wheel back to the right to straighten wheels

Errors in aping Left Turn

Approachjng jntersectjon too fast
Shifting gears in turn

Visual 14 Right and Left Hjghway Curves

Right and Left Highua~ Curves

~ositjoning for a curve is jmportant

Right Curve

Keep the front of vehicle toward the center of the road

Failure could result in rear of vehicle runnjng off the road
Hoff-trackings

Left Curve

Keep tractor as close to outer edge of road as possible to prevent
trailer from running over the centerline of the road
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Range Preparation

Students will have three range lessons.

Lesson 2--Startinq and Turning Off the Engine

To provide practice and proper procedures for starting, warming,
and shutting down the engine

Lesson 3--Putting the Vehicle in Motion

To provide students practice in putting the vehicle in motion,
testing the tractor-trailer hookup, moving forward and backward
in a straight line, and stopping

Lesson 4--Turning the Tractor-Trailer

Seven exercises, arranged in order of difficulty, are provided to
give practice in turning the tractor-trailer:

Exercise l--Serpentine
Exercise 2--Figure 8
Exercise 3--Restricted Figure 8
Exercise 4--Turns
Exercise 5--Restricted Turns
Exercise 6--Sharp Turns
Exercise 7--Combination Turns

Each exercise has been designed to help the student acquire the
necessary turning skills to operate a tractor-trailer in everyday
over-the-road travel.

Each exercise will be demonstrated by the instructor and then practiced
by the student.

NOTE: Allow time for students to review diagrams of turning exercises
in their student manual. Answer any questions.
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Steps ;n Start;ng a Two-Cycle Eng;ne



Visual 2

a
Steps in Starting a Four-Cycle Diesel Engine

1. Set Parking Brake.

2. Disengage Clutch and Move Gearshift to Neutral.

3. Close Throttle.

4. Pull Out Compression Release Valve, If So Equipped.

5. Depress Clutch Pedal (to Prevent Starting Motor From
Turning the Transmission Gears).

6. Turn Switch Key to ON Position, if So Equipped.

0 7. Operate Starter. If Engine Does Not Start in 38
Seconds, the Key/Button Should Be Released and
Another Attempt Should Be Made After One Minute.
The Rest Period Allows Starter Motor to Cool.

8. After 3 or 4 Seconds of Cranking, Close Compression
Release.

9. Check Instruments.

10. Warm Engine Up for About 1-3 Minutes at
Approximately One-Third the Operating RPM Range.
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Steps in Starting a gasoline Engine
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Visual 4

Instrument Readings When Engine Warms Up

l Instrument Readings Vary By Type of Engine and Manufacturer

l Examples:

Normal Instrument  Readings for A Two-Cycle Diesel

Oil Pressure:
Air Pressure:

Water Temperature:

Ammeter:

40-60 psi
105-120 psi. Should Be at the Maximum Before
Moving Vehicle
At Least 140° F Before Moving
160°-185O F Under Normal Driving Conditions
Should Be in Charging Position

Normal Instrument  Readings for A Four-Cycle Diesel

Oil Pressure:
Oil Temperature:

Water Temperature:

40-80 psi After Warm-Up
140” After Warm-Up
180-225O During Normal Highway Driving

1 75-180° After Warm-Up
170-190° for Maximum Efficiency
165 Absolute Minimum Temperature for
Highway Driving

Ammeter:
Air Pressure:

Coolant  Temperature Should Never Exceed 200° F for
Any Length of Time
Should  Be in Charging Position
Should Reach Maximum of 105-120 psi Before
Vehicle Is Moved
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Steps ;n Eng;ne Shutdown

@ Procedures Viny by Type of Engine and Manufacturer

e General Procedure
- Depress Clutch
- Move Gearshift to Neutral
- Cool Engine Down
- Turn Switch-Key to Off Positon

@ Importance of Cool Down Period
- Required to Dissipate Heat of Highway Driving
- Manufacturer Specifies Cool Down Period
- longer Periods Required

a After Long Trips
+ After Pulting Heavy Loads
l With Turbochargers

e Always Check Requirements for Cool Down
- Engine Damage Could Result From Lack of Proper Cool

Down Period!



Visual 6

Avoid Excessive Idling

l Most Engines Do Not Need to Idle Beyond 5 Minutes

l Many Truckers Waste Fuel With Excessive Idling

l Truck Fleets Cracking Down on Truckers Who Let Trucks
Idle at Rest Stops

- Tachograph Programs Detect Excessive Idling

l Know Your Engine’s Idling Requirements and Stick

a
to Them!

l Dangers:

- Wastes Fuel

- Doesn’t Warm Entire Vehicle

- Can Foul Fuel Injectors
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Visual 7

Steps ;n 7est;ng the
7ractor- 7ra;ler Hookup

@ With Independent Trailer Brake
- Put in Lowest Forward Gear
- Apply Independent Trailer Brake
- Pull Gently Against Locked Trailer Brakes
- Disengage Clutch
- Repeat Procedure

e Without Independent Trailer Brake
- Put Into Lowest Forward Gear
- Put Tractor Protection Valve Into

“Emergency” Position
- Pull Gently Against Locked Trailer Brakes
- Disengage Clutch
- Repeat Procedure
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Visual 8

l Putting the Tractor-Trailer in Motion
l A Skill Learned in Practice

l Place in Lowest Forward Gear

l Increase Engine RPM’s Slightly

l Release Clutch to “Friction Point”

l Gradually Speed Up Engine to Move
a

l Release Clutch Completely

Load
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Visual  9

Stopping a Tractor-Trailer

Learned by Practicea A Skill

Stops

* Release Accelerator Pedal

* Depress Brake Pedal for Maximum Valve Opening

@ Decrease Brake Pressure as Vehicle Begins to Slow

l Stop Vehicle Smoothly by Releasing Brake Pressure

@ Release Pedal Completely as Vehicle Halts

* Disengage Clutch

l Place Gearshift  in Neutral and Reapply Brake to Keep
Vehicle Stationary

S;g~~ of a Gild Stop

l Smooth

* No Nose Rebound

* No Loud Sound of Compressed Air
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Visual  10

Steps in Straight Line Backing
1. Position Vehicle Properly

2. Back as Slowly as Possible

3. Constantly Check Behind With Mirrors

4. Use Push-Pull Method of Steering
-When Trailer Gets Bigger in One Mirror, Push Steering

Wheel Towards Mirror to Correct Drift

0 II II
c l

Backing
Straight

Turning Toward
Mirror Corrects
Left Drift

Left Turning Toward Right
Mirror Corrects
Right Drift
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7ractor- 7railer 7racking Characteristics

------e-m

+

Single-Unit Vehicle
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Visua l  12

Making Right Turns

l Assume Proper Speed
and Position

l Shift Into Proper Gear

l Begin Turn When Halfway
Past Corner

l Watch Right Mirror
During Turn
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Visual 14

Right and Left Highway Curves

Proper Execution for Taking a Right Curve

l Right Curves-
Keep Tractor
Towards the
Center of Road

l Left Curve-
Keep Tractor
Towards the
Outside of Curve

Proper Execution for Taking a Left Curve
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1. DEMONSTRATION  AND PRACTICE (35 minutes)

Purpose

The purpose is to demonstrate and practice starting, warming and
shutting down an engine.

Range Layout

No specific layout is required.

Directions

1.

2.

3.

4.

5.

6.

7.

Divide students into groups of three. Assign each group to one
instructor/vehicle.

Instructor will demonstrate the start up techniques using
procedures outlined in classroom activity and based on
manufacturers instructions (5 minutes).

Verbal explanation of technique should be given simultaneously.
Students may also refer to their checklists.

In explaining warmup procedures, the instructor should emphasize
the importance of proper gauge readings required for operation.

The instructor will demonstrate shutdown procedures, giving an
explanation of procedures and techniques.

Each student, in turn, progresses through the start up, warmup and
shutdown procedures (10 minutes per student).

An instructor must be in cab with each student during practice
sessions to correct the student's errors in procedures as they occur.

Observation

The instructor will observe for failure to perform the following
procedures properly:

Starting Engine (See manufacturer's instructions also)

Apply parking brakes
Disengage clutch and move gearshift to neutral
Open manual fuel valve
Turn switch key to start position
Disengage clutch until engine is running
Depress starter button, engaging starter
Observe engine oil pressure and temperature gauges
Engage clutch at idling rpm
Check other instruments and gauges
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LESSON 3 PUTTING THE VEHICLE IN MOTION (Range)

Overview

Time Allotted: 1 hour 40 minutes

Prerequisites: Unit 1.4, Lesson 2

Purpose:

The purpose of this lesson is to develop student ability to safely put
a tractor-trailer in motion, test the tractor-trailer hookup, go
forward, then back up in a straight line and stop. An instructor will
demonstrate proper techniques, followed by student practice.

Materi al s

Instructional Aids

None

Student Material

Checklist for testing trailer hookup, stopping the tractor-trailer and
backing the tractor-trailer in a straight line, in Unit 1.4 of the
Student Manual

Instructor Material

Range diagram for Exercise 1 (at end of lesson)

Equipment

Tractor-trailer. Test the coupling prior to instructor demonstration
and student practice

Rubber traffic cones - 8 required per vehicle

Content

Activity or Topic Approximate Time

1. PUTTING THE VEHICLE IN MOTION 1 hour 40 minutes
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2. Range setup (e.g., vehicles in place, stan~~j~ns set); see range
layout djag~a~s

3, ~nst~~~t~r explains and d~~~nstrat~s exercise

0 Put vehicle in ~~t~~n~ test ~~~k~~

o Travel a~~r~xj~ate~y 113 of the exercise ~~~~~~ and stop

0 Begin ~~t~~n again, travel another 113 of the exercise ~~~~'~
and stop

0 Begin ~~t~o~ again, travel the retaining 113 of the exercise
~~~~'~ and stop even with the two exercise stanchions

o Back vehicle in straight line to original startjng point

4. lipids stffdents into aroups of three. Assign each grout to one
jnstr~&t~r~ve~i~~e  4

o students r~~i~~ their

o students abbe vehicle

student puts vehic 1

Travels a~~r~x~~at~~y  113 of the distance ~~~~~~ to the end
of exercise point and stops

Puts vehicle in lotion again, stops after traveling another
113 of the exercise lane

again puts vehicle in ~~tj~n, travels to the end of the
exercise ~desjgnated by stan~~i~ns~ and stops

o ~t~d~#ts track in straight line

Puts vehicle in reverse

Backs in strajg~t line to end of exercise point
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5. Instructor remains in the cab during exercise to give instruction
and assistance.

Observation

The instructor will observe for failure to perform the following procedures.

Putting the Vehicle in Motion

Depress clutch, place transmission in lowest forward gear
Gradually release clutch to friction point
Gradually depress throttle pedal to move load
When vehicle is in motion with clutch fully engaged, take left

foot off clutch until ready to shift again or stop

NOTE: Students should be taught to release clutch and depress throttle
in sequence--rather than simultaneously.

Testing Tractor-Trailer Hookup

Vehicles equipped with hand valve
Depress clutch, move gearshift to lowest forward gear
Engage hand valve lever applying trailer brakes
Release clutch to friction point
Pull gently forward against locked trailer brakes
Disengage clutch
Repeat procedure

Vehicles without trailer hand valve
Depress clutch, move gearshift to lowest forward gear
Switch tractor protection valve to "emergency"
Partially engage clutch and pull gently against brake
Repeat procedure

Stopping the Tractor-Trailer

Release accelerator pedal
Depress brake pedal for maximum valve opening
As the vehicle begins to slow, decrease brake pedal pressure
Stop vehicle smoothly by releasing brake pressure in relation to

vehicle deceleration (stopping) rate
As vehicle halts, release pedal completely
Disengage clutch as vehicle halts
After halting, place gearshift lever in neutral and reapply brake

just enough to keep vehicle stationary

Backing in a Straight Line

Position vehicle properly
Put in position by moving forward
Wheels and vehicle straight
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Speed
Put vehicle in reverse
Back as slowly as possjb~e (use idle engine speed)
Don't ride clutch or brake
constantly check behind when backing

Steerjng

Keep vehicle wjthjn 25-foot lane
Do not oversteer
~orrectjng drifts

Turn steering wheel in direction of drift as soon as it ocurs
Do not oversteer, only slight movement requjred if caught
right away

Little drifts need little correction; big drifts need big ones
Use "push-puck" method of steering to keep trailer in line

When trailer image gets bigger in mirror, push steering wheel
towards mirrors i.e., towards left (if ‘left mirrors

~mmedjate~y pull steering wheel back in order to straighten
steering wheel

If 'late in catching larger jmage of trailer, push wheel more
Pull up and start again if too far out of position

instructor should watch for the following common problems:

1. Students who are having difficulty  backing in a strajght
1 inc. Two errors need attention.

2, Students not recognjzjng drjfting and failure to make
correction in time. Students needs to be reinstructed on
use of mjrrors to recognize when vehicle is gettjng out
of line, i-e,, trailer image begins to appear larger in
one mjrror than the other.

3. Students unable to correct drifting by steering~ If the
student is havjng diffjculty  gutting used to steering
backwards~  there is probably a need to reinstruct him on
the push-pulp method of steering.

Student performance will be evaluated against the following criteria:

1. Puts vehicle in motjon smoothly (no muggings sta~ljng, or over
revving~.

2. Stops smoothly (no sta~ljng~ jerking, nose rebounds sound of vented
air).

3. Backs in strajght line property with decreasing need to correct
trailer drift.
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Time A~~otted~ 5 hours

~~-erequ~s~tes~ Unit 1.4, Lesson 3

Purpose:

The purpose of this lesson is to develop student abj~jty to turn the
traitor-trainer. Seven djfferent exercises will be used to provide
practice for student drivers. An jnstructor demonstration of each
exercise will be used, followed by individual student practice
monjtored by the jnstructor.

waterways

instructional  Aids

None

Student Materjal

Range Safety Rules, in Un it 1.1 of Student Manual

Range Diagrams for Exercises I through 8, in Unit I.4 of Student Manual

instructor Materja~

Range Djagrams for Exercises I through 8 (at end of lesson)

equipment

tractor-traj~er. Drjvjng range equipment as specjfjed in the exercise
d~agrams~

Act~vjty or Topic Approximate Time

1. S~R~~N~~N~ 50 minutes
2. FIGURE 8 35 mjnutes
3, R~S~R~~~~D ~~G~R~ 8 35 ~jn~tes
4. CORNS 50 minutes
5. R~S~R~~~~D CORNS 35 minutes
6, SHARK ~~R~~S 50 minutes
7. ~D~~~~~NA~~DN CORNS 45 mjnutes

5 hours
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1. SERPENTINE (50 minutes)

Purpose

The purpose of this exercise is to give students initial practice
turning a tractor-trailer over a course with gentle curves and wide
dimensions.

Range Layout

See Range Diagram, Exercise 2.

Directions

1. The instructor divides the students into groups of three students
for each vehicle.

2. The instructor describes and demonstrates the exercise to students
(5 minutes).

3. Students perform the exercise, weaving among the markers (15
minutes per student). The approach to the first cone is
alternated, right side, left side, etc.

4. Instructor remains in cab during exercise to give instruction and
feedback and to regulate degree of difficulty by approach speed.

5. One student observer remains in the vehicle. The other observer
stays outside to keep count of, and reset, markers that are
struck.

Observation

The instructor will observe for failure to perform the following
procedures properly:

Line the vehicle up before beginning each run through the
serpentine course.

Maintain a speed limit that permits the course to be completed as
quickly as possible with minimum sway or the need to brake in
turns.

Make turns at the appropriate point to maintain the straightest
possible course without knocking over the markers.

If forced to stop and back up, do so smoothly with proper braking
and shifting.

Keep eyes focused on the far end of the course rather than the
marker immediately in front of the vehicle.
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Student performance will be evaluated agajnst the followjng criteria:

1. Time to complete each run.

2. Number of markers struck.

3. Ability to majntajn a constant speed and as strajght a
course as possjb~e.

The purpose of this exercise is to give students an opportunjty to
practice driving the tractor-trajler  in a restricted area with more
difficult curves than in prevjous exercise.

Range Layout

See Range Djagr~, Exercise 3.

directions

1. The jnstructor divides the students into groups of three students
for each vehicle,

2. The jnstructor describes and demonstrates the exercise to students
(5 minutes~.

3. Students perform the exercise as diagramed two times then reverse
djrection. Each student drives for 10 mjnutes, a~ternatjng
djrectjon after each trial.

4. instructor remains in cab during exercise to give instructjon and
feedback and to regulate degree of difficulty by approach speed.

5. One student observer remajns in the vehicle, The other observer
stays outside to keep count of, and reset, markers that are
struck,

observation

The jnstructor will observe for failure to perform the fol~owjng
procedures correctly:

Make smooths constant radius turns at each end of the figure 8

Begin each turn at the appropriate point to permjt a constant
radius turn
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Operates at a speed that allows the exercise to be completed as
quickly as possible without excessive vehicle sway.

Keep eyes focused upon the next marker rather than the one being
negotiated.

Make each change of direction in a smooth, continuous motion.

Evaluation

Student's performance will be evaluated against the following criteria

1. Time to complete each pair of runs through the exercise layout.

2. Number of steering corrections, (beyond the two that are
required to change direction during each turn).

3. Number of speed changes made (acceleration, braking).

3. RESTRICTED FIGURE 8 (35 minutes)

Purpose

The purpose of this exercise is to give students practice using the
Figure 8, but introducing sharper turns to finish the exercise.

Range Layout

See Range Diagram, Exercise 4.

Directions

1. The instructor divides the students into groups of three students
for each vehicle.

2. The instructor describes and demonstrates the exercise to students
(5 minutes).

3. Students perform the exercise as diagrammed two times then reverse
direction. Each student drives for 10 minutes, alternating
direction after each trial.

4. Instructor remains in cab during exercise to give instruction and
feedback and to regulate degree of difficulty by approach speed.

5. The observer remains in the vehicle. The other observer stays
outside to keep count of, and reset, markers that are struck.

Observation

Same as for the figure 8 exercise

1.4-39



Evaluation

Students performance will be evaluated agajnst the fol~owjng criteria:

1. Time to complete each pair of runs through the exercise layout.

2. Number of steering correctjons~ ~beyond the two that are
requjred to change direction during each turns.

3. Number of speed changes made ~acce~eration,  braking~.

4, TURNS (50 ~inutes~

The purpose of this exercise is to give students jnjtial practice
judgjng speeds for and carryjng out right and left hand turns.

Range Layout

See Range diagram, Exercise 5,

directions

1. The instructor divides the students into groups of three students
for each vehicle.

2. The instructor describes and demonstrates the exercise to students
(5 minutes~.

3. Students perform the exercise as diagrammed two times, then
reverses directjon* Each student drives for 15 minutes,
alternating directjon after each trial.

4. instructor remains in cab during exercise to give instruction and
feedback and to regulate degree of djffjculty by approach speed.

5. One student observer remains in the vehicle. The other observer
stays outside to keep count of, and reset, markers that are
struck,

Observation

The jnstructor  will observe for failure to perform the following
procedures correctly:

Accelerate on a straightaway between each set of markers, and brake
smoothly to the maxjmum safe speed for entry into the turn at the
end of the straightaway*

Avoid having to brake during the turns.
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Focus eyes on the point at which each turn is to be completed
(beginning of straightaway) rather than upon the marker directly in
front of the vehicle.

Avoid striking markers in turns pulling into and coming out of each
set of cones.-

Evaluation

Student's performance will be evaluated against the fo llowing criteria:

1. Time to complete each pair of runs through the exercise layout.

2. Number of steering corrections, (beyond the two that are
required to change direction during each turn).

3. Number of speed changes made (acceleration, braking).

5. RESTRICTED TURNS (35 minutes)

Purpose

The purpose of this exercise is to increase student proficiency in
turning by introduc i ng higher speeds and narrower dimensions than in
Exercise 4.

Layout

See Range Diagram, Exercise 6.

Directions

1. The instructor divides the students into groups of three students
for each vehicle.

2. The instructor describes and demonstrates the exercise to students
(5 minutes).

3. Students perform the exercise as diagrammed two times then reverses
direction. Each student drives for 10 minutes, alternating
direction after each trial.

4. Instructor remains in cab during exercise to give instruction and
feedback and to regulate degree of difficulty by approach speed.

5. The observer remains in the vehicle. The other observer stays
outside to keep count of, and reset, markers that are struck.
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Observ~t ion

The instructor will observe for failure to perform the fol~owjng
procedures correctly.

Make smooths constant radius turns at each end of the Figure 8,

Begin each turn at the approprjate point to permit a constant radius
turn.

Operates at a speed that allows the exercise to be completed as
quickly as possible wjthout excessive vehicle sway.

Keep eyes focused upon the next marker rather than the one being
negotiated.

Make each change of direction in a smooth, cant

Eva1 uat ion

inuous mot

Student's performance will be evaluated agajnst the following

ion.

criteria:

1. Time to complete each pair of runs through the exercise layout.

2. Number of steering corrections, ~beyond the two that are requjred
to change djrectjon durjng each turns*

3. Number of speed changes made ~acceleratjon,  braking~.

6, SOP TDRNS (50 minutes~

Purpose

The purpose of this exercise is to jncrease student proficiency by
requjring sharper turns in a restricted area.

Layout

See Range Diagrams Exercise 7,

Directions

1. The jnstructor divides the students into groups of three students for
each vehicle.

2. The instructor describes and demonstrates the exercise to students (5
minutes~.

3. Students perform the exercise as diagrammed two times, then reverses
direction. Each student drives for 15 mjnutes~ alternating djrectjon
after each trial,
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4. Instructor remains in cab during exercise to give instruction and
feedback and to regulate degree of difficulty by approach speed.

5. The observer remains in the vehicle. The other observer stays
outside to keep count of, and reset, markers that are struck.

Observation

The instructor will observe for failure to perform the following
procedures correctly:

Accelerate on a straightaway between each set of markers, and brake
smoothly to the maximum safe speed for entry into the turn at the
end of the straightaway.

Avoid having to brake during the turns.

Focus eyes on the point at which each turn is to be completed
(beginning of straightaway), rather than upon the marker directly
in front of the vehicle.

Avoid striking markers in turns pulling into and coming out of each
set of cones.

Evaluation

Student's performance will be evaluated against the following criteria:

1. Time to complete each pair of runs through the exercise
layout.

2. Number of steering corrections, (beyond the two that are
required to change direction during each turn).

3. Number of speed changes made (acceleration, braking).

7. COMBINATION TURNS (45 minutes)

Purpose

This exercise provides students an opportunity to practice a
combination of curves and turns from the first six exercises.

Range Layout

See Range Diagram, Exercise 8.

Directions

1. The instructor divides the students into groups of three students
for each vehicle.
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2.

3.

4.

5.

The jnstructor describes and demonstrates the exercise to students
(5 mjnutes~*

Students perform the exercise as diagrammed two times, then reverse
djrection. Each student drives for 10 minutes, alternating
djrectjon after each trial.

instructor remajns in cab during exercise to give jnstructjon and
feedback and to regulate degree of diffjculty by approach speed.

The observer remains in the vehicle, The other observer stays
outside to keep count of, and reset, markers that are struck.

Observation

The jnstructor wil'l observe for failure to perform the fo~lowjng
procedures correct~y~

Accelerate on a straightaway between each set of markers~ and brake
smoothly to the maximum safe speed for entry into the turn at the
end of the strajghtaway.

Avojd having to brake during the turns.

focus eyes on the point at whjch each turn is to be completed
~beginning  of straightaway~ rather than upon the marker directly in
front of the vehicle.

Avoid strjking markers in turns pulsing into and comjng out of each
set of cones.

Evaluation

Student's performance will be evaluated against the following criteria:

1. Time to complete each pair of runs through the exercise
layout.

2. Number of steering corrections~ ~beyond the two that are
re~ujred to change djrection during each turns.

3. Number of speed changes made ~acceleration,  braking~*
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Range Diagram-Exercise 2
(Serpentine)

I
Ial = Traffic Cones II

4----e = Dashed Line 75’ Ft
’for Measurements 1

-b- = Travel Forward !
J

Start
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Range Diagram-Exercise 4
(Restricted Figure 8)

q f----B*

Ial 12+$!I~ - 38 Ft. --E- -38 12
.

Ft. - -NEI~~t~l!B.

q  = Traffic Cones

*----t = Dashed Line for Measurements
-b- = Travel Forward
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Range Diagram-Exercise 5
(Turns)

~-25 Ft.-~~-25 t-*+-25 Ft.- *q-25  Ft,~A
Bs

•B

q  = Travis banes
M-----W = dashed Line

for Measurements

= Travel  forward

50’ FtI m



25 Ft?
t25 Ft.
-t

200 Ft.

+25 FtmL
425 Fki

Range Diagram-Exercise 6
(Restricted Turns)

f - 25  F t . -++ - - -25
m

Ft --).
la mlAA 1

la ml la

la I@

IQl Start l@l Stop - l@l

q  = Traffic Cones
c---b = Dashed Line for Measurements

-+- = Travel  Forward
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Range Diagram-Exercise 7
(Sharp Turns)

= Travis hones
+=---+ = dashed Line for Measurements

=-jb- = Travel  forward



Range Diagram- Exercise 8
(Combination Turns)

T la
25 ’ Ft..

25 Ft.

i
I
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i
I

+I
I
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-t-25 Ft.-++-25 Ft. -++-25 Ft.-u- 25 Ft. --)
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0
1 . 4 - 5 1







UNIT 1.5 SHIFTING

PURPOSE

The purpose of this unit is to introduce shifting patterns and procedures to
the students so they can efficiently perform basic gear shifting maneuvers.

OBJECTIVES

Performance Objectives

Students must be able to

o shift up and down through
tional transmissions, inc
speed axles.

all gears of all major types of conven-
luding aux iliary transmissions and multi-

o double clutch and time your shift for smooth and fuel-efficient
performance.

o select proper gear for speed and highway conditions.

o operate a fully automatic and semi-automatic transmissions.

Knowledge Objective

Students must know

o shifting procedures for transmissions.

o the instruments and controls necessary to shift gears properly.

o the shift patterns of all major types of conventional transmissions.

o common shifting errors and their consequences.

Skill Objective

Students must be able to coordinate use of hands, feet, sight, and hearing
in shifting, including double clutching, to achieve maximum performance
consistent with economy, safety and smoothness of operation.

Attitude Objectives

Students must believe that

o improper use of clutch and transmission will cause severe damage to
the vehicle.

o using proper shifting techniques will improve fuel mileage, reduce
operating costs, and benefit the company and the driver.
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LESSON i SHIFTING PROCEDURES (c~AssR0014)

Overview

Time Allotted: 1 hour 15 minutes

Prerequisites: Unit 1.4

Purpose:

The purpose of this lesson is to present the basic concepts re
shifting and examples of the most common shifting patterns and
It is also preparation for the range exercises which follow.

Materials

Instructional Aids

Visuals 1 - 10

Student Material

Double Clutching Technique, in Unit 1.5 of Student Manual

lated to
procedures.

Controls and Shift Patterns for Spicer 4 x 3, lo-speed, Road Ranger
13-speed Road Ranger and for a 2-speed rear axle, in Unit 1.5 of Student

Manual

Instructor Material

Transmission shifting information (patterns and procedures
from Operator Manuals for the tractors that will be used
lesson for this unit.

Content

reproduced
in the range

Activity or Topic Approximate Time

1. KEY ELEMENTS OF SHIFTING 15 minutes
2. SHIFTING PATTERNS AND PROCEDURES 40 minutes
3. SHIFTING AUTOMATIC AND SEMI-AUTOMATIC TRANSMISSIONS 10 minutes
4. CONSEQUENCES OF IMPROPER SHIFTING 5 minutes
5. SUMMARY AND RANGE PREPARATION 5 minutes

1 hour 15 minutes
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Visual 1 Key Elements of Shiftjng

Shifting Gears

Proper shiftjng jnvo~ves knowledge and skill
Knowledge taught in this lesson
Skill developed through range exercises

Knowledge involved in and understandjng of

Shift controls
when to shift
How to shift, i,e., double clutching

Visual I Key Elements of Shjftjng

prefer to j~~ustration at left of Visuals

Accelerator (top of ~~~u~tratjon~

Controls flow of fuel to engjne
Determines speed of the engine in any one gear

Shift Lever ~bottom of jl~ustratjon~

Controls what gear the transmjssjon is in
Gear that is selected determjnes the amount of road speed and power

supp~jed by the engjne in any one accelerator posjtjon
Low gear

High

A lot of power
Little road speed
Supp~jes the power needed to build up momentum
gear
A lot of road speed
Little power
Allows vehicle to obtajn high road speed once momentum is developed

Re~atjonship among gear, power, and road speed will be descrjbed durjng
djscussjon of transmjss~ons in Unit 4.1, Vehicle Systems

Clutch ~mjdd~e of jl~ustratjon~

Controls connection between engine and transmjssjon
Determjnes whether transmjssjon can be safely shjfted
Crutch pedal down

~ngjne and transmjss~on are djsengaged
Gears may be safely shifted

Clutch pedal up
Engine and transmjssjon are engaged
Gears cannot be safely shjfted

1.5-4



Coordination of Controls

Operation of controls requires coordination, i.e., precise timing
Lack of coordination can cause:

Over revving
Engine speeds up before transmission is engaged

iResults from lack of coord
clutch pedal

Clash of gears
Shifting into a gear while

still engaged
Results from lack of coord i

shift lever

nation between accelerator and

the transmission and engine are

nation between clutch pedal and

When to Shift

Upshifting

Objective
Shift as soon as the vehicle's speed and momentum allows power to

be reduced and speed to be increased
Consequences of shifting at the wrong time

Shifting too early
Vehicle does not have enough momentum
Engine cannot supply enough power
Engine "lugs"

Puts strain on engine parts
Speed begins to drop

Shifting too late
Engine is supplying more power than is needed
Causes engine to overspeed, i.e., "over rev"

Wastes fuel
Not enough speed is generated

Similar to shifting a lo-speed bicycle
Shifting too early

Not enough momentum
Legs can't supply enough power
Have to pump hard
Places strain on bicycle rider

Shifting too late
Legs supply more power than is necessary
Pedals turn very fast

Wastes the rider's energy
Bicycle doesn't build up speed

Downshifting

Objective--To shift as soon as momentum and road speed drop enough to
match speed and power of engine
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Shifting too early
Vehjc~e has too rnuc~~ ~~omentum for engine
Causes engjne to over rev

Can cause vehicle to slow abruptly
Puts strain on engine parts

May not be able to complete the shift
If it becomes necessary to accelerates engjne cannot provide
enough speed

Aids to Sh~ftjng

Speedometer
Thxis a road speed range correspondjng  to every gear

Upshift when road speed reaches top of speed range
Do~~nsh~ft when road speed reaches bottom of speed range

Driver must learn the speed range corresponding  to each gear
Varies for djfferent vehjc~es and transl~~ssions
Driver must learn the speed range for the vehicle bejng dr iven

Tachometer
measures engjne speed in revolutions-per-~~inute  ~rpm~
There is a qenera~~y a single rpm range for a17 gears- .‘

Upshift when engine speed reaches the top ot the recommended
rpm operatjng range

Downs~?jft when engjne reaches the hottom of the recommended
rpm operating range

Axevice that prevents e~~gjne from over revving during upshjft~ng
Automatically  reduces fuel to engine when rnaxj~~um rpm is reached

Crutch Drake
Stops rotation of gears
engaged by pushing clutch pedal a17 the way to the floor
Used to engage first and reverse gears without crashing

Do&31 e Cl utchi ng

Always necesssary to double clutch when shjft~ng a nonsynchron~zed
transm~ssjon

Upshifting
Release accelerator
Depress clutch
Move gearshjft to neutral positron
Release clutch
Depress clutch
Move gearsh~ft to next higher gear
Release clutch
Accelerate
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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 lower gear
Release clutch

Recap

Good shifting techniques sign of professional driver
Shifting not a measure of driver's strength, endurance
Long regarded as measure of "real driver"

Trademark of a Professional Driver's Shifting Techniques

Good timing and coordination
Always knows what gear he is in at any given time
Knows top mph and rpm for each gear in his rig
Makes all shifts without forcing/raking/grinding
Never rides clutch pedal
Always uses the clutch to make shifts
Always selects proper gear to cruise in that ach ieves max

economy
Anticipates changes in terrain and/or traffic

gears

2. SHIFTING PATTERNS AND PROCEDURES (35 minutes)

Visual 2 Controls and Shift Patterns: Clark Five Speed

Clark Five Speed

Single manual transmissions (one gear box, one gearshift lever)

Controls

Clutch
Gearshift lever

Shift pattern

Five-speed gear box
First through fifth

imum fuel

Shifting procedures

Use basic double clutching procedures for upshifting and downshifting
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Visual 3 Controls and Shift Patterns:  Spicer 4X3

Spicer 4X3

Two ~i~a~~a~ tra~s~~ss~o~s work~~g together to p~od~&e
gear boxes, ttjo gea~shjft levers)

Two T~a~s~jss~o~s

Four speed main gear box
Three speed auxiliary box

Cl utch
Two gea~sh~ft levers--one for each gear box

Shift Patters

Four gears (in the
a~x~~~a~y t~a~s~

r~aj~ boxy are split or divided by use of the
ission ~~de~dr~ve AIDS, direct drive ODDS and

overdrjve AIDS, e-g., 1st ~~de~d~~ve~ 1st direct drive, 1st
ove~drjve~ 2nd ~~de~drjve, etc.

clown as "split shjftj~g"

Upsh jftj~g
Depress clutch

12 forward speeds

Move Baja lever to first
Move a~x~~ja~y lever to UD

Shjftj~g from UD through 00
~~~e~e~ate till rpm and road speed allow you to dove to next

hjg~er gear
Do~~b~e clutch a~xj~jary gear shift lever
Moving lever from UD to DD
repeat process from DD to OD

Shjftj~g to next hjgher gear, e.g., 1st OD, to 2nd UD
~~~e~erate till rpm and road speed allow you to dove to next

hjgher gear
Double clutch, ~ovj~g main gear lever from 1st to 2nd
Double clutch, ~ovjng a~xj~jary gearshjft lever from OD to UD

Co~tj~~e shift patters through 4th 30 as showy at bottom of visual
Do not try to shift both levers at once
Never dove main and a~xj~~ary shift levers into ventral at the same time
~pshjft in main box must be completed before ~pshjft of a~xj~jary box

-
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Downshifting--Shifting from OD through UD (e.g., 4th OD through 4th UD)
Release accelerator
Depress clutch
Move auxiliary lever to neutral
Release clutch
Accelerate till rpm level and road speed allows gears to mesh

easily
Depress clutch
Move auxiliary lever to 4th UD

Shifting to next lower gear (e.g., 4th UD to 3rd OD)
Under to over--an upshift, 4th to 3rd--a downshift

Depress clutch while engine speed is decreasing
Double clutch auxiliary lever, moving it to r]D
"illove main lever from 4th to neutral (while clutch is still

depressed)
Release clutch
Rev engine
Depress clutch
Enter 3rd gear
Repeat procedures through lower gears

Visual 4 Controls and Shift Patterns: lo-Speed Road Ranger

lo-Speed Road Ranger

A twin transmission combined with one gearshift lever
Same as

Five-speed main transmission
Two-speed auxiiary transmission

Controls

Clutch
Gearshift lever with range control button

Shift Pattern- -

Five-speed front section
Two-speed range section
Shifting pattern used twice (first time--transmission in low range;

second time--transmission in high range)
First gear is in same position as sixth, second same as seventh, third

same as eighth, etc.

Shiftino Procedures

Upshifting
Depress clutch
Push range control button down (low)
Move gear shift lever to first
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Accelerate until rpm and road speed allow you to move to next
higher gear

Doubts clutch
Move lever to second gear
Repeat procedure through fifth gear
khan shifting from fifth to sixth

Pull range control button up ~hjgh~
Double clutch, moving gearsh~ft lever from fifth to sixth
As gear shift lever passes through neutrals transm~ssjon will

automatically shift from low to high
Shift upward through tenth, using Norman double c~utchjng

procedure

Do~nshjftjng
Double clutch
Move gearshjft lever from tenth to ninth
Repeat process through sixth gear
Push range control button down ~~0~~
Doubts clutch moving gearshjft lever from sixth to fifth
As lever passes through neutral transm~ssjon automatjca~~y shifts

from high to low
Shift downward through first, using Norman double c~utchjng

procedure

Visual 5 controls and Shift Patterns: Fuller 13 Speed Roadranger, Two
Transmjssjons Comb ined

B-Speed Ro~dr~ng~r

Two manual transm
gearshjft lever

controls

issions (a main and an auxj~jary~ combjned with one

Clutch
G~arshjft lever
Range control button
Sp~jtter switch

Shift Pattern

13 forward speeds, two reverse
Five speed front section

how-low gear
First through fourth-how range

Fifth through ejght-hjgh range, split into
Direct drive
Overdrjve

First gear is in same ~osjtjon as fifth, second same as sixth, third
same as sevenths and fourth same as eight,

Splitter switch must be in direct positjon while transmjss~on is in low
range,
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Shifting Procedures

Upshifting
Depress clutch
Push range control button down (low)
Move splitter switch to direct drive
Move gearshift lever to low-low
Shift up through fourth gear using normal double clutching
Shifting from fourth to fifth

Pull range control button up (high)
Shift from fourth to fifth in normal manner

Shifting from direct to overdrive in same gear
Flip splitter switch to overdrive
Release accelerator
Depress and release clutch
Depress accelerator
Gearshift does not have to be moved

From overdrive to direct in next higher gear
Double clutch, moving gearshift lever from fifth overdrive to

sixth
Flip splitter switch to direct (just before final clutch

engagement)
Repeat procedure for seventh and eighth

Downshifting
Shifting from overdrive to direct in same gear

Flip splitter switch to direct
Release accelerator
Depress and release clutch
Depress accelerator
Gearshift lever does not have to be moved

From direct drive to overdrive in next lower gear
Flip splitter switch to overdrive
Make normal shift

From fifth direct to fourth
Push range control button down (low)
Double clutch, moving lever from fifth direct to fourth

Visual 6 Controls and Shift Procedures with Two-Speed Rear Axle

Two-Speed Rear Axle

Rear Gear Ratios

High
Low
No neutral (park and start in low speed)
There are also three speed axles that work on the same principle

Controls

Clutch
Gearshift lever
Two-speed selection switch (usually mounted on main gearshift lever)
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Shift Pattern

Five-speed main box
Two-speed rear axle
Progress from first low to first high, second

through fifth gear
low to second high, etc.

Move from fourth low to fifth low, fourth high to fifth high
Different patterns, e.g., 1st through 3rd, then shift to 4th low, 5th

low, 4th.hjgh, 5th high, etc. -

Shifting Procedures

Preselect axle shift
Move range switch to high or low (as app~jcab~e~
Shifting axle from low to high (e.g., first low to first highs

Keep acce~ertor down
Move range control to up posjtion thighs
Release accelerator
Pause until shift is complete (will be able to feel shift
Accelerate

Shjft~ng from high to low (e.g., first high to first low)
Accelerator down
Push two-speed control switch down ~~0~~
~ujck~y depress and release clutch

Split shifting--hjgh transmission gear--how axle speed (e.g., first
high to second low)

Make Norman transmission shift to higher gear
Push two-speed control switch down ~before re~easjng clutch

pedant
Release clutch and accelerate

Split shjftjng--bow  transmissjon
low to first hjgh~

Accelerator  down

gear--Hugh axle speed (e.g., second

Pull two-speed control up
Shift transmjssion to lower
Accelerate

gear

Visual 7 Technj~ues and ~haracterist its of

progressive  Shifting

in Norman

Progress~

way

ve Shifting

NOTE: Students will be taught and practice progressive sh~ftjng techniques
in the vehicle after they have mastered standard shifting.

Basic defjn~tion
Sh~ftjng before reachjng maximum ~governed~ rpm

when used
Technique used on most fuel effjcjent engine~transmission  combinations~

e-g, 9 ~ummins, ~aterpi~~ar~ Detroit
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Procedure

Upshifting
Shift when engine reaches cruise rpm rather than maximum set by

governor
In lower gears shift at even lower rpm--the lowest possible
without "lugging"

Downshifting
Shift as soon as rpm reaches torque peak (1,300 rpm on most

engines (check Operator's Manual)

Benefits of progressive shifting

Reduces equipment wear
Lowers noise level
Saves fuel
Recommended by many companies

3. SHIFTING  AUTOMATIC AND SEMI-AUTOMATIC TRANSMISSIONS (10 minutes)

Visual 8 Controls and Shift Procedures: Allison Automatic, HT 750, DRD

Fully Automatic Transmissions

Basic control--range selector
Example--Allison Automatic Transmission, HT 750, DRD

Range Selector Positions

Neutral (N)
Used when starting, standing, parking vehicle
Make sure parking brake on when standing or parking
Never coast in neutral, can result in transmission damage

Reverse (R)
For backing vehicle
One gear in reverse range
Vehicle must be completely stopped before shifting from forward

gear to reverse
Reverse warning signal activated in reverse position

2-5 or Drive
All normal driving conditions
Starts in 2nd
Upshifts to 3rd, 4th, 5th as accelerator depressed and engine

speed increases
Downshifts automatically as vehicle speed slows down

Z-3/2-4 lower range
Occasional road, load, traffic conditions make it desirable to

restrict automatic shifting to lower range
Provides progressively greater engine braking effect
When condition requiring this range no longer in effect, shift

back to higher range (Drive or 2-5)

1.5-13



Z/Low gear
Used when pu~~jng through mud and snow, driving up steep grade
Provjdes maximum engine braking power
Lower ranges ~2~2-3~~-4~  will not upshift above hjghest gear
selected unless engjne governor speed for that gear exceeded

~~~reeper gear
For off-hjghway  use
Provides greatest tractive support
Never make full power shift from creeper gear

Upshjfting and Downshjftjng with Automatjc Transmission

Upshjftjng--Using  the accelerator

to higher range

Pressure of foot on accelerator pedal influences automatic
shifting

Fully depressed-transmjssjon  automatically  upshifts near
recommended governed speed of engine

Partially depressed--causes upshifts to occur sooner at lesser
engjne speed

Either method provides accurate shift spacing and control needed
for maximum performance

Downshjfting
Occurs automatically
Systems prevent downshjftjng when engine speed too high until safe

lower engine speed reached

Usjng engine to slow vehicle
Shift range selector to next lower range to use engine as braking

force

If vehicle exceeds maxjmum speed for lower gear, use service
brakes to slow to acceptable speed

Automatic has longer "coast downy' time than manual transmissjon
Driver must learn to decelerate sooner or use service brakes

till downshift occurs

Visual 9 Semj-automatic  controls and Procedures

combines features of automatjc and manual transmission
No clutch used in most semi-automatjcs

Some use clutch at very low vehicle speeds, 3 mph and lower
One control lever for each reverse and forward speed

Techniques

Drjver uses manual techniques to decide when shift, i.e., upshjfts~
downshjfts when requjred by engine and road speed

But does not have to manupu~ate  clutch or other controls a
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Results

Has power shift advantages of automatic
Requires skill to recognize when to change gears

4. CONSEQUENCES OF IMPROPER SHIFTING (5 minutes)

Visual 10 List of Consequences of Poor Shifting Habits

Requirements for Proper Shifting

Sign of a professional driver: Never grinds, clashes, or forces the gears

Shifting Not a Matter of Strength

Can be done with strength of thumb and index finger only
If done correctly it practically "falls" into gear

Keys

Good timing and coordination (match road speed/rpm/with gear)
Knowing what gear the transmission is in at all times
Knowing for each gear top mph, maximum and minimum rpm
Anticipating changes in terrain and traffic

a Important Knowledge

Know the vehicle
Know top tachometer read

Each gear
ings for

Each road speed
Know the load and road, e.g., don't attempt to shift to a higher gear

until trailer (not just the tractor) is over the hill crest

Results of Mistakenly Shifting Into Too Low a Gear

Engine runs too fast
Consequences

Clutch damage
Blown engine
Blown transmission
Twisted propeller shaft
.Possible loss of vehicle control

Luqging

Driver fails to downshift when engine speed starts to fall below normal
operating range.
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consequences
Engine overheatjng
Damage to drive train
Stress on most vehicle systems

improper sh ifting can affect life of all drive train components

5. SUERS AND ~R&E PREPARATION (5 ~jnut~~~

Seamy of Good Sh~ftj~g Habits

Know shift pattern of vehicle
Start vehicle in lowest gear
Use clutch brake property
Upshjft smoothly
Use progressive shjftjng
Do~~nshjft at precise pojnt~tjme required
Use double crutching technjque
Avojd snappjng or riding the clutch
Use tachometer and speedometer to determine shift requjrements
Avoid lugging or over revving the engine
Don't force the transmission into a gear
Avoid over~oadjng rig, drive train cannot handle it

Preparatjon for Range Exercises

Describe range exercises in Lesson 2
inform students of types of transmjssion~s~ that will be used
Provjde shjftjng djagrams for advance study

-
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Visual 1

Key Elements of Shifting

Accelerator-Controls Fuel to
Engine

a

l Shift by the Tachometer

-Upshift When Engine RPMs
Approach Top of
Governed Speed

-Avoid Overspeeding

-Downshift When Engine
Speed Approaches Low

Clutch-Controls Connection
Between  Engine and Transmission Range of Governed Speed

l Match Engine Speed (RPM) to
Transmission Speed

l Shift Smoothly to Avoid
Clashing Gears

Gear Shift Lever-Allows Driver
to Select Gears in Transmission

-Avoid Lugging

l Variety of RPM/Gear
Shift Patterns

l Learn RPM/Shift Pattern of
Vehicle You Drive!
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Visual 3

Controls and Shift Patterns: Spicer 4x3

Shift

8

Over-the-Road  Driving

Progression  to 4th Overdrive



Vistas 4

Controls and Shift Patterns:
IO-Speed Road Ranger

Gear Sfiift lever Pattern and Range
Controi Button Positions

RT ~~irEct~ ~~~E~~

a



Visual 5

Controls and Shift Patterns:
USpeed Road Ranger

Gear Shift Lever Pattern and
Selector Valve Positions

Note:  With RTOO-95
M o d e l s ,  t h e  317 a n d  418
Lever Positions Are Reversed

Do  Not  Ra& Sh i f t
When in Reverse

Shifting Sequence
While in Low Range, Shift This Pattern . . . .

Range
Control
Button
D O W N

While in 4th speed of Low Range, Pull Up
Range Control Button, and Shift This
Pattern . . .

Ranoe
Conhol
Button
U P~~~~~~~“0.

Are Split With an RTOO-9513

Overdrive
Splitter Gear

Shift Sequence
L o w  R a n g e L o w

1
2
3
4

H i g h  R a n g e  50
50D
6 D
60D
7 D
70D
8 D
UOD
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Visual 6

Controls and Shift Procedures ~th
Two-Speed Rear Axle

Two-Speed Axle Selector on Shifter Lever

Corresponding Accelerator Action for Shifting Above Selection
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Visual 7

Progressive Shifting
Technique Used With Some Engine/Transmission Combinations
l Shift Much Like Automobile

l Gradually Increase

l No Need to Accelerate to Governor  Unless Maximum Power Required

l Available  in Some Engine/Transmission  Combinations

l Use Only if Engine and Company  Policy Allow

l Advantages
- Reduces Equipment Wear
- Lowers Noise Level
- Saves Fuel

Example: RPM Requirements for Progressive vs. Standard
Techniques

IO Speed Transmission Gear Split/1900  RPM
Gross HP (Required for 70,000 Ibs. & 94 sq. ft. Frontal Area)

18 55 141 283
2200

ZE 1800
Ef 1400
g.-
g

1000
600 -200, Progressive, , , , , , , , , , , , , , ,

- -
0 5 10 15 20 25 30 35 40 45 50 55 60 65

Standard
70 75

Road Speed MPH
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Controls and Sh;~ Procedures: Fully
Automa t;c Transm;ss;on

Use When Starting, Standing, Parking
Reverse

Vehicle Must Be Completely Stopped Before Using
2-5 or Drive

All Normal Driving Conditions
2-312-4

Lower Range for Load Types, Driving Conditions
2

When Puiling  Through Mud, S~~~~ Up Steep Hills
1

Creeper Gear for Off-Highway Use
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a Semiautomatic Transmission

Visual 9

l Combines Features of Automatic and Manual

l No Clutch

l One Gear Shift Lever With Notches for Each Speed

l Driver Must Know When to Upshift and Downshift
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LEssoN 2 OEVELOP~~ENT  OF SHIFTING  SKILLS (RANGE)

Overview

Time Al lotted: 3 hours

Prerequisites: Unit 1.5, Lesson 1

Purpose:~--

The purpose of this lesson is to develop student ability and to give prac-
tice in shifting tractor transmissions. Following an instructor demonstra-
tion, each student will practice on the driving range for a minimum of 45
minutes each. The instructor will observe students and critique their per-
fonnance.

Materials

Instructional Aids

None

Student Material

Ranqe Safety Rules, in

Double Clutching Techn

Unit 1.1 of Student Manual

ique, in Unit 1.5 of Student Manual

patterns for training vehicle(s) being used for thisDiagrams of gear shift
lesson

Instructor Yaterial

Range Diagram for Exercise 1 (at end of lesson)

Equipment

Tractor-trailer and range equipment shown on the Range Diagram

Content

Activity or Topic

1. DEVELOPMENT OF SHIFTING SKILLS

Approximate Time

3 hours



The pu~~~ose of this exercise is to provide students with practice upshifting
and downsh~ftjng in the first three forward transmission gears,

Range Layout

See Range Diagram, Exercise 1.

1. Divide students into groups of three. assign each group to one
instructor~veh~c~e~

2. instructor revje~s and demonstrates shjft~ng technjques.

3. One student at a time accom~anjes instructor as he demonstrates the
exercise (if sleeper cab avaj~able~ all three students may observes.

instructor drives path of travel beginning in first gear,
acce~eratjng to second then third.

Decelerates and do~nshjfts through first gear,

Stops vehicle even with range markers at opposjt~ end of range.

Backs the vehjc~e into orjgjna~ startjng ~osjtjon for student
practice.

4. Each student in turn is accom~anjed by the instructor as student
completes initial exercise,

Begin from in first gear, accelerate, shift to second, then third
gear.

Decelerate, do~nshjft to second, then first.

Bring vehicle to stop.

Backs vehicle in a strajght line back to the startjng positjon of
exercise, this provides addjtiona~ rejnforcement of trainjng
already given in Unit I,4

5. ~ddjtjonal  practice up to another I hour per student should be alloyed.

6. instructor  may direct additjona~ practice from outside the cab.

a
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a
Observation

The instructor will observe for failure to perform the following procedures
properly:

Starting the engine
Warmup
Shutdown
Braking/stopping
Double clutching
Upshifting
Downshifting
Speed control
Straight line backing
Improper use/abuse of vehicle components
Securing vehicle properly (parking) before getting out to allow next

student his/her turn at wheel

Evaluation

Student performance will be evaluated against the following criteria:

Over revving
Lugging
Excessive rpm drop (more than 500 rpm)
Missed shifts
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UNIT 1.6 BACKING

PURPOSE

The purpose of this unit is to prepare students to back tractor-trailers
safely.

OBJECTIVES

Performance Objectives

Students must be able to

o back in straight line and curved paths.

o back into an alley dock.

o parallel park.

o park in a jackknife position.

o judge side, rear, and overhead clearances and path of the trailer.

Students must

o get out and check to the rear before backing.

o warn others that truck is backing.

o use mirrors to check path and clearances while backing, on long
distances, stop, get out ana recneck patn.

Knowledge Objectives

Students must know

o the procedures for backing and alley dock, parallel and jackknife
parking.

o the correct position in which to place the vehicle before beginning
backing maneuvers.

o the principles of reverse-steering an articulated vehicle.

o the hazards of backing, the importance of avoiding unnecessary back-
ing and blind-side backing, and the importance of checking the area
prior to backing and of using a guide for assistance.

1.6-1



Skill ~bject~ve

Students must be able to coordjnate speed and d~rectjon controls to achieve
the desired path while backing.

attitude objectives

Students must believe

0 all backing is potentially hazardous,

o the best way to avoid backing accidents is by avo~djng the need to
back.

o all backing accidents can be avojded~

I .6-Z



LESSON i BACKING PROCEDURES (CLASSROOM)

Overview

Time Alloted: 45 minutes

Prerequisites: Unit 1.5

Purpose:

The purpose of this lesson is to present the principles, procedures, and
safety rules, related to backing a tractor-trailer combination. There is a
description of the basic backing maneuvers--alley dock, jackknife and
parallel --which will be practiced on the range. In addition to preparing
students for range activities, this lesson will stress the hazards of
backing and the need for student practice and patience in mastering backing
skills.

Materials

Instructional Aids

Visuals l-9

Student Material

Principles of Backing Tractor-Trailers, in Unit 1.6 of Student Manual
Safe Backing Checklist, in Unit 1.6 of Student Manual

Instructor Material

Model (toy) tractor-trailer, with steerable front axle, for classroom
demonstration of reverse steering principles as a supplement to the
Visuals l-8.

Content

Activity or Topic Approximate Time

1. BACKING: PRINCIPLES AND RULES 20 minutes
FOUR BASIC BACKING MANEUVERS 15 minutes
SUMMARY AND RANGE PREPARATION 10 minutes

45 minutes

1.6-3



1, BACKING: PRINCIPLES AND RULES (20 ~i~~tes~

Visual I Diagram of Tracking Prjnciples when Backjng Tractor-Trawler

Steering While Balking

Djff~cult to learn and perform
Requires patience and practice

Steerjng Principles

to develop judgmental skills

Steer in opposjte direction of desired trailer path
Rear tractor axle functions as trailer steering axle

D~rectjon of tractor wheels determine direction of trailer
Changing directjon of tractor "steers" the trailer

Process of backing
Involves comb ~natjon of ~jackjng~ and "chas ing"

jacking
Turning the tractor causes a "jackknife",

tractor and trailer
Thjs starts trailer turnjng

i.e., an angle between

Chasing
Once the trailer is going the correct djrection,  the tractor is

turned just enough to follow or chase the trailer

Trailer Response to Tractor Steering
Front tractor wheels turned left, trailer goes right
Front tractor wheels turned right, trailer goes left

Correcting Drifts From Desired Path
Turn steering wheel in djrection of drift
Slight movement required as soon as the drift occurs
Do not oversteer

Demonstration

Using a model tractor-trailer, demonstrate steering prjnc~ples
Have students assemble around table top
Move tractor-trawler  through several backjng maneuvers
Explain in terms of hijacking" and ~'chas~ng~'
Have students take turns backing model

Visual 2 Examples of backjng maneuvers

Types of Ba~kj~g maneuvers

Straight Line Backjng

Backing in a straight line
Simplest to learn
Fundamental to all other backing manuevers
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Alley Dock

Backing while turning 90"
Used at loading docks

Must back off of street
Drive between two vehicles

Parallel Parkina

Backing into a space along a curb or dock
Most difficult backing maneuver to perform

Jackknife Position

Refers to final parked position of the rig
Tractor and trailer at jackknife angle
Shortens length of rig

Required under certain docking conditions
Obstructions
Dock too close to street
Parking for side loading/unloading

Sight Side Backing

Backing toward left side of vehicle
Driver can see along intended path of the trailer

Blind Side Backing

Braking toward right side of vehicle
Much more difficult than sight side
Can use mirrors only
For safety reasons always avoid blind side backing when possible

Visual 3 Rules for Safe Backing

General Rules for Backing Safely

Avoid Backing When Possible

Check Clearances Before Starting

Be sure vehicle is secured
Leave 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
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Use Helper When Possible

To aid in checking clearance
To give directions
Driver still responsible for results ~damage~
Must agree on signals in advance to avoid confusion
Must be in positron so driver can see helper in rearview rnjrror~s~ at

all times
If helper not visible, stop immediately

Use Horn and Flashers

~ctjvate warning flashers prior to moving into reverse gear
If vehicle not equipped with a backup alarm, give gentle tap on
electric horn periodically

Keep Wjndow Open and Radio Off--In order to hear any warnjng noises

General Backing Procedures

Start in Proper Positron

Key to backing
Positrons differ by t>pe of backjng maneuver
Put vehicle in position by forward movement
Stop, secure vehicle, get out and check position
appropriate initial positron will be discussed for each maneuver

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 stoppjng

Constantly Check Behind When Backing

All backing to be done with mirrors
Keep doors closed
Watch behind tractor tires durjng "jack"

Particularly important in blind side backjng
Objects not visible until just before co~ljsjon (e.g., parked cars)

Watch for things that could tilt trailer (e.g., curb)
Watch for over~~ead structures (wires, pipes, tree limbs, window air

condjt~oners~
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Start Over When Necessary

Pull up and realign trailer with desired path whenever too far out of
position

Always better to pull forward to correct steering errors than to "fight
it" by continuing to back

Select path that will align rig properly to target before pulling
forward

Visual 4 Truck Backing Across the Street

Use of Backing Procedures on the Job

Backing and maneuvering into docking areas is essential part of the driver's
job

Backing situations may also come up on the street, e.g., parallel parking
Backing across a street

Illegal, but sometimes necessary maneuver
Maneuver vehicle to back from sight side
Safer to block entire street rather than just part of it

Other vehicles won't be tempted to go around you
Use a helper to direct traffic

Remember--Driver will be liable for any accidents in this situation

2. FOUR BASIC BACKING MANEUVERS (15 minutes)

Straight-Line Backing

Position, Vehicle and Wheels Straight

Visualize imaginary straight line as trailer path
Use push-pull method of steering (discussed in Unit 1.4)

Visual 5 Alley Dock Backing

Alley Dock Backing

Procedure

Step 1 - Approach alley at right angle
Approach on right side so traffic can't get in
Check left mirror to make sure no one is on left
Turn to left to pull trailer backend as close to alley as

practical
Check right mirror to make sure no one is on right side
Turn right to pull front of trailer to right
Then cut to left
Tractor and trailer should be targeted

Step 2 - Turn wheel to right when tractor passes center spot of alley
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Step 6

step 7

step 8

- Stop with the rig in an arc so you can see left rear corner of
trailer and the ~n~e~~ded  ~target"

Strajghten steering wheel
- Check clearance behind

Check distance between other trailers
Open rear doors if jnsuff~~~e~t  clearance to do so later

Beg in banking into alley
Get back in cab
~jsua~ize imaginary line curving back to alley
Start backing

'Jack" tractor to start trailer along path
Go slow
Give ~arnjng
Constantly check path
Make adjustments

- Straighten wheels to "chase" trailer
Trailer enters alley
Put in posjtion for straight line banking
Use straight line banking pro&edure

- Stop and check behind again
Stop about 3 or 4 feet from dock
apply brakes and secure vehicle
Walk to dock to check re~ajnj~g space (not necessary if
there is a ~ua~jf~ed helper or guides

gets to the dooropen rear doors before trailer
- Ease vehicle to dock

Visml 6 jackknife ~a~kjng ~S~ght Side)

Pi-oc~dure--Sight Side

Step 1 - Positjon vehicle property, i.e. pul
to it (see Step 1 in alley dock)

Step 2 - Check clearance
Step 3 - visualize path of trailer with imag
Step 4 - Follow general banking procedure

1 past dock while parallel

nary line

Step 5 - Watch for rear wheels to reach turning point ~approxi~ate~y
midway point of alley)

Step 6 - Turn steering wheel to right
The trailer should be ba~kjng in a line that will allow
the tractor to forgot ~approxj~ate~y at a 15" angles

Step 7 - when trailer is about to make contain with dock, turn steering
wheel sharply to the right. This will give the 90" jackknife
posjt~on

Make sure air and electrical lines are long enough and
won't be torn off
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Visual 7 Jackknife Backing (Blind Side)

Procedure--Blind Side

Never do this maneuver if possible to avoid it, always use a guide or
helper

Step 1 - Posit
Alley

Step 2 - Check
Step 3 - Visua

on vehicle properly (same as sight side--see Step 1 in
Dock)
area that you will be backing into
ize trailer path of travel

Step 4 - Follow general backing rules
Step 5 - Watch for rear wheels to reach turning point
Step 6 - Turn steering wheel to the left--trailer will move right

Trailer should be backing in a line that will allow
tractor to follow

Step 7 - When trailer is about to make contact with dock, turn steering
wheel sharply to the left. This will give the 90" jackknife
a n g l e .

Caution: More than 90" angle must be avoided

Trailer will move forward
Rear corner of tractor will hit trailer
Could tear off air and electrical lines
Best not to even approach 90" (80" shou Id be sufficient

a Visual 8 Parallel Parking

Parallel Parking--the hardest of the four maneuvers described

Procedure

Step 1 - Position tractor-trailer properly
Drive past front of parking space, parallel to it
Stop when trailer is approximately 3 feet from end of

space
Step 2 - Check area to be backed into
Step 3 - Start backing, keeping wheels straight
Step 4 - Turn steering wheel slightly to the left when vehicle starts

backing
Trailer should be entering space at approximately 15"

angle
Continue backing

Step 5 - Turn steering wheel more to the left making sure back right
side of trailer is heading toward back right side of space

Continue until front of trailer is even with front of
space

Step 6 - Turn steering wheel sharply to the right
Continue backing until tractor is even with front of

parking space (jackknife position)
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Step 7 - Turn steering wheel sharply to the left
continue backjng until tractor-tray

space
Step 8 - Pull unit forward, adjust clearance even

Visual 9 A Pj&ture of a Care

Hazards of 5a&king

Most d~ff~~u~t procedure

er is within parking

y front and back

less Backjng Accjdent

to master
Many drivers have spoofed a good safety record with a moment of

careless ba&k~ng

peeping Safety in Mind When Sacking

Walk behjnd vehicle before entering cab
Know your vehicle
Align mirrors for maxjmum view
Use helper when possible
Back slowly
Sound horn, flash lights
Avoid blind side ba&kjng

Review Driving Range Safety Rules Agajn

Have students revjew these rules in Unit 1.1 of the Student ~~anua 1



Visual 1

Tracking Principles When Backing
Tractor/Trailer



Example of Back;ng Maneuvers

Parallel Parking
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Visual 3

Rules for Safe Backing
l Avoid Backing When Possible
l Check Clearances Before Starting
l Use Helper When Possible
l Use Horn and Flashers
l Keep Window Open and Radio Off
l Start in Proper Position
l Back Slowly
l Constantly Check Behind
l Start Over When Necessary

Use of Helper or Guide
Guide Has View of Vehicle’s Path and Eye
Contact With Driver

Guide- - -  - - - - - - - - - - - - -  --------+--

= Poor ___--~- ___.-

Guide Has No View of Vehicle’s  Path.
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Truck Back;ng Across Street
a Illegal but Sometimes Necessary

@ Maneuver Vehicle to Back From Sight Side

- If Necessary, Drive a Block and
Blind Side Backing

Q Use a Helper

e Safer to Block Off Entire Strict

Turn Around to Avoid

Than Part of Strict

- Vehicles Whist  Be Tempted to Go Around Yap

a Driver Is Responsible for Amy Accidents!

Guide
if

-----I_---------

Guide
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Visual 5

Alley Dock Backing

.----- ‘l. -,.-m-B - - - -- --

- - -
-x--------,--, -

AlleyL4 = Travel Forward
w = Travel Reverse
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Jackkn;fe Back;ng
(Sight Side)

4 = Travel  forward
-b- = Travel  reverse
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Visual 7

Jackknife Backing
(Blind Side)

l Mirrors No Help in Blindside Backing

l Left Mirror Shows Nothing

l Right Mirror Shows Trailer Only

Alley Dock
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Visual 9

Careless Backing Accidents
l Hazards  of Backing

- Difficult to Master
- Accidents Will Be Avoided if You Are Careful
- Don’t Spoil a Good Record With One Careless Backing Accident

l Keep Safety in Mind
- Walk Behind Vehicle and Check Before Backing
- Check Clearances Above
- Align Mirrors Properly
- Use Helper
- Sound Horn, Flash Lights When Required
- Avoid Blind Side Backing
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tractor-tracker, Range ~~uj~~~~t as s~~~~ on range djagra~s-
One set of range exercise djagr~s to be placed in cab of each

traitor-traj~~r.

22 hours
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1. ALLEY DOCK: SIGHT SIDE (7 hours)

Purpose

The purpose of this exercise is to demonstrate and practice the alley dock
backing maneuver.

Range Layout

See Range Diagram, Exercise #l

Directions

1. Divide students into groups of three. Assign each group to one
instructor/vehicle.

2. Instructor demonstrates alley dock backing procedure (5 minutes).

3. Each student in turn completes the exercise (60 minutes total, 20
minutes per student).

4. Instructor walks by cab door during students initial practice to coach,
correct and assist student.

5. Students not driving will observe.

6. At least 2 hours additional practice for each student should be
scheduled (can occur during later range sessions).

7. Instructor supervises additional practice. Students will be evaluated
during additional practice time.

Observation

The instructor will observe for failure to perform the following procedures
properly:

Approach alley at right angle
Turn wheel to right when tractor passes center spot of alley
Stop with the rig in an arc so left rear corner of trailer and the

intended "target" are visible--straighten steering wheel
Check clearance behind
Maintain path by proper "jacking" and "chasing"
Stop 10 feet from dock
Apply brakes and secure vehicle
Walk to dock to check remaining space (not needed with helpers)
Ease vehicle to dock
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The Burmese of this exercise is to de~~nst~at~ and practice the alley dock
banking maneuver biding by being parked in the jackknife ~~siti~~.

Range Layout

I* ~j~jd~ students into grouts of three. ~ssjgn each group to one
instru~t~~~~~~j~~e-

2, instructor d~~~nstrat~s alley dock banking ~r~~~du~e (5 ~inutes~,

3. Each student in turn ~~~~~et~ the exercise ~9~ ~~n~~~s total, 30 ~jnut~s
per students.

4. instructor walks by cab door during students
&~rr~~t and assist student.

nitial ~~a~ti~~ to coach,

5. students not dri~jng will observe, reset barr

6, At least 2 hours addit~~na~ ~~actj~~ for each

ers when n~~essary,

student s~~u~d be
s~~~du~ed (can occur during later range sessj~~s~.

7. ~nstru~t~r su~er~ises additi~na~ ~ra~t~ce, students will be e~a~uated
dur~~g additi~~a~ practice time.

The instru~t~r will observe for failure to ~erf~r~ the f~~~~~jng ~r~~edures
~r~~er~y~

F~s~t~~~ vehicle ~r~~er~y
Check ~~earan~e and ~e~ind
maintain path by proper "ja~king'~ and "c~as~ng"



Turn steering wheel to right when rear wheels reach turning point
(approximately midway point of alley)

The trailer backs in a line that will allow the tractor to follow
(approximately at a 15" angle)

When trailer is about to make contact with dock, turn steering wheel
sharply to the right to achieve a 90" jackknife position

Evaluation

Same as Exercise #l, except vehicle must end in jackknife position

3. PARALLEL PARKING (7 hours 30 minutes)

Purpose

The purpose of this exercise is to demonstrate and practice parallel
parking.

Range Layout

See Range Diagram #3

Directions

1. Instructor demonstrates parallel parking (5 minutes).

2. Each student in turn completes the exercise (90 minutes total, 30
minutes per student).

3. Instructor walks by cab door during students initial practice to
coach, correct and assist student.

4. Students not driving will observe, reset barriers when necessary.

5. At least 2 hours of additional practice for each student should be
scheduled (can occur during later range sessions).

Observation

The instructor will observe for failure to perform the following procedures
properly:

Position tractor-trailer properly
Drive past front of parking space, paralled to it
Stop when trailer is approximately three feet from end of space

Check area that is to be backed into
Turn steering wheel slightly to the left when vehicle starts backing
Trailer enters space at approximately 15" angle
Turn steering wheel sharply to the left when front of trailer is even

with front of space
Continue backing until tractor-trailer is within parking space
Pull unit forward, adjust clearance evenly front and back
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Rwge Diagram- Exercise I
Alley Dock

c---~----4-----)4----)~-----)

25 FT. 25 FT. 25 FT. 25 FT. 25 FT.

q Ia l Ia l ml Ia ml
4
I
I - ---I r-----lw- ------ -1

II

??!?@@==A

&0 5o’Fr. i -7
ij LT___J--L--------- R 5

\

q  = Traffic Cones
4----w = Dashed Line for Measurements *--25 FT.-- *
4 = Travel Forward
+ = Travel Reverse
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Range Diagram-Exercise 2
Jackkn;fe Park

4--M---+-q--+4--*+--+

25 FT. 25 FT. 25 FT. 25 FT. 25 FT.

gs = Traces bones
*---w = Dashed Line for Measurements

4 = Travel forward
-b- = Travel Reverse



Range Diagram-Exercise 3
Parallel Park

t--------75 ~/-----+

4 ml Ial

12 FL 6 IN. q Ia l

4 ml Ia  la

50 ‘FT.
i
I
i
t

la

Enter

r-25 FL-25 FT.*25 FL-25 FL-25 FL-25 FL-,

= Traffic Cones
*--+ = Dashed Line for Measurements
4 = Travel  Forward
-b- = Travel  Reverse
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UNIT 1.7 COUPLING AND UNCOUPLING

PURPOSE

The purpose of this unit is to develop the skills necessary for safe
coupling and uncoupling of tractor-trailer units.

OBJECTIVES

Performance Objectives: Coupling,

Students must be able to

o align the tractor properly to connect with trailer.

o secure the trailer against movement.

o back the tractor properly into the trailer kingpin without damage.

Students must

o perform mechanical and visua
secure.

1 checks to make sure coupling is

o connect electrical and air 1 ines properly.

o set in-cab air brake controls properly.

o retract and secure landing gear after coupling is secure.

Performance Objectives: Uncoupling

Students must

o select a surface capable of supporting the trailer and secure the
vehicle against movement.

o set in-cab air brake controls properly.

o lower landing gear sufficiently to raise trailer to the proper
height.

o disconnect air and electrical lines prior to uncoupling.

o check to make sure landing gear is supporting trailer as tractor is
withdrawn.
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~no~~~edge Objectives

Student must know

o the procedures for proper coupling and uncoupling.

o the hazards of improper coupling and uncoupling.

Skill Objectives

Students must be able to

o align the two units, tractor and trailer.

o back the trailer to achieve sufficient force to lock
and the kjngpjn without damagjng the kingpin.

o pull against the pin to check the connection without
tractor.

~ttjtude Objectjves

Students must believe that

o careless coupling and uncoupling is very dangerous.

o the accidents caused by improper coupling and uncoup
preventable.

the fifth wheel

abusing the

ling are always
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LESSON 1 COUPLING AND UNCOUPLING PROCEDURES (CLASSROOM)

Overview

Time Alloted: 45 minutes

Prerequisites: Unit 1.6

Purpose:

The purpose of this lesson is to present the step-by-step procedures of
coupling and uncoupling tractor and trailer units. The importance of doing
it "by the numbers" and the hazards involved are stressed. This lesson also
prepares students for the range activity in Lesson 2.

Materials

Instructional Aids

Visuals l-11

Student Material

No additional material required.

Instructor Material

No additional material required.

Content

Activity or Topic

1. OVERVIEW OF COUPLING PROCEDURE
2. DETAILED STEP-BY-STEP PROCEDURES
3. UNCOUPLING PROCEDURES
4. SUMMARY OF SAFETY HAZARDS
5. COUPLING AND UNCOUPLING TWIN TRAILERS

Approximate Time

10 minutes
15 minutes
15 minutes
5 minutes

(15 minutes)*

45 minutes

* Optional

1.7-3



Co~p~~ng~uncoup~ing  skills basic to tractor-trainer  operation
~~CSR requires operator be skillful in co~~~ing~~nco~~~ing  units he will

drive
Part of road test for driver

Must learn how to coup~e~u~coup~e  "by the nu~bers~~  i.e., fu~~uw each step
in exact sequence to avoid jnj~ry or damage to vehicles*

P~~fu~~~e  When Skill Is Mastered

~x~erjenced driver can couple tractur-traj~er  units safely in 5 minutes if
sheather condjtions are right and all equipment is operating property.

Cohen driver does not know what he is dojng, serious consequences can occur.

Trailer dropped with serious damage to trailer and contents
Air and electrical  damaged or torn off
Landing gear damaged or driven through trailer floor when trailer dropped
Tractor or trailer robbing into people or property
Tractor cab damaged from trailer ~ju~p~ng the pin"

Consequences to driver
Crushed by robbing tractor wheels
injured from s~a~~~~g tractor against a trailer that is too hjgh or too low
for proper hookup

Crushed from falling trailer as the landing gear compasses

Visual 1 List of Basic Steps in Coupling

NOTE: Present general steps of coup~jng procedure to give students an
overviews Then present detained steps whjch include reasons and
safety hazards i~~o~~ed~

Step I, Inspect fifth wheel for damage and to see if in posjt~o~ to be
coupled, i.e., tilted down towards rear uf tractor.

Step 2. Positron tractor directly in front of trailer,
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Step 14.

Step 15.

Step 16.

Step 17.

Visual 2

Back slowly until the jaws of the fifth wheel
apron of trailer.

Secure tractor and get out of cab.

Inspect area for obstacles and chock trailer

barely touch pickup

wheels.

Inspect trailer height and adjust if too high or too low.

Connect airlines between the tractor and trailer.

Get back in cab and air the trailer.

Apply trailer brakes.

Back tractor until fifth wheel engages kingpin and locks.

Pull gently forward to test connection.

Repeat Step 11.

Secure tractor against rolling.

Get out and inspect coupling.

Connect qlectrical cable to trailer.

Raise and secure trailer landing gear.

Remove trailer wheel chocks.

2. DETAILED STEP-BY-STEP PROCEDURES (15 minutes)

Fifth Wheel Assembly

Fifth Wheel Assembly

Two Basic Types

Fixed mounts
Sliders

Manual sliders, single or double locked
Air-activated locks

Key Parts to Fifth Wheel Assembly

Coupler arm
Safety release handle

Pulled out before coupling
Automatically comes to "in" position when coupled/locked
Safety catch goes down over handle to prevent unintended release
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NOTE: Present information about locking mechanisms on fifth wheels used on
your vehicles.

hocking jaws
Enclose trailer kingpin
Close as fifth wheel strikes coupler arm

Visrral 3 Tractor in Position to Couple with Trailer

Step 1, Inspect Fifth Wheel

Check for damaged~missing  parts
Check mounting to tractor--secure, no cracks in frame, etc.
Check for proper lubrication
Check if fifth wheel in proper position for coupling

cheer tilted down towards rear of tractor
Jaws open
Safety release handle in the automatic lock position

Step 2, Inspect Area and Chuck Wheels

Make sure area clear of obstacles, spectators
Be sure trailer wheels chocked or trailer backed to front of load
Check cargo (if any~ is secured against movement of tractor coup1

trailer

ing dock
ing to

Chock trailer wheels on left side
Chocks in front of wheels
Chocks in back of wheels

If trailer is backed against a loading dock only a chock in front of wheels
is necessary

Cohen trailer is equipped with spring loaded brakes it is still necessary
to chock the wheels to prevent trailer movement

ler

Step 3, Pus~t~u~ Tractor

Position tractor squarely in front of the trailer--Never back under trailer
at an angle

Use left mirror
Line up outside edge of left rear outer dual wheel ~tire~ with the

outer edge of trailer
Check a~jgnment by sighting down side of the trainer--not by looking at

the corner
Check both mirrors again to determine that the tractor and trailer are

accurately aligned
importance of proper alignment

~moro~er approach can push trailer backwards or sideways
carding get> are fragile and may break

Step 4, Back Slowly

Back until jaws just touch pickup apron of trai
Don't jar the trailer
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Step 5. Secure Tractor

Shut down engine
Put transmission in low gear
Apply parking brake
Leave cab

Visual 4 Proper Alignment Between Fifth Wheel and Trailer Apron

Step 6. Check Trailer Height

Make visual inspection of alignment of tractor fifth wheel with trailer
kingpin

Trailer should be very slightly lower than fifth wheel
Adjust trailer height if needed by cranking trailer supports up or down If

trailer too low, tractor may strike and damage nose of trailer
If trailer too high, it may ride up over fifth wheel and into rear of

cab
Check that kingpin and fifth wheel are aligned
Never go under nose of trailer unless it is supported by tractor

Landing gear could collapse
Driver could be crushed

Visual 5 Connection of Air Lines

Step 7. Connect Air Lines to Trailer

Need to connect air lines to be able to use trailer brakes
Connect tractor emergency air line to trailer emergency glad hand
Connect tractor service air line to trailer emergency glad hand
Check that washers (rubber grommets) in all 4 glad hands are not damaged and

are properly "seated" to prevent air leaks
Caution: make sure to connect emergency to emergency and service to

service line
Some are colored-coded, i.e., service is blue and emergency is red
Some use different shape glad hand heads--service is square and

emergency is round
Some will connect only one way therefore never try to force glad hands

to connect with each other
Some not coded or identified

Must use trial-and-error method to prevent "crossed lines"
Use caution when connecting air lines

Many falls have occurred and driver ended up straddling drive shaft
Be aware of greasy rails when connecting lines

lippery

time

Make sure shoes aren't greasy or s
Hands on and look where stepping

Do not connect electrical cable at this
If vehicle rolls away, cable could
Costly and time consuming to troub

wiring

be ripped
le shoot and repair electrical
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NOTE: Some fleets teach their drivers not to connect the air lines at this
time. While the danger of air lines being ripped is a factor,
the safety benefits of using trailer brakes are greater than the
danger. Remind students~ however~ to follow their employer's
procedures which supersede those taught in school.

Make sure air lines are safely supported where they won't be crushed or
caught while tractor is backing under the trailer

Visual 6 Coupling of Tractor Trailer

Step 8, Supply Air to Trailer

Get back into cab
Move tractor protection valve from

to supply trailer brake system w
Apply trailer brake
Check brake system for crossed air

the "Emergency" to the '~Norma
ith air

lines
Listen for application and release of trailer brakes while

applying~re~easing  independent trailer brake valve
Trailer brake response should be rapid and positive, i.e., should hear
slack ad‘justors move and air escape from quick release valves

1" position

Check air brake system pressure gauge for signs of excess
When sure trailer brakes are working, restart engjne

Make sure pressure is back up to Norman pressure again pri
the tractor

ve air loss

or to moving

Step 9, Apply Trailer Brakes

Apply trailer brake in preparation for backing tractor underneath trailer
If trailer has spring brakes, use of trailer brake is not necessary
Good idea to use trailer brake anyway

Can't always determjne condition of spring brakes
May not be in good operating condition
Sometimes deliberately made inoperable (i.e., ~~caged'~~  for easy
moving around yard

Step 10. Back Under Trailer

Use lowest reverse gear
Back tractor slowly under trailer to

avoid hittjng the kingpjn too hard
Can result in

bending the pin
jumping the pin
pushing the trailer away
damaging the cargo in trailer

As tractor squats from trailer weight: be prepared for tractor to jump
forward

Brake fast to keep air lines from being torn off
Stop when fifth wheel engages kingpin

Will feel and hear it engage
Disengage clutch immediately to prevent damage
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Visual 7 Inspect Coupling

Step 11. Check Connection for Security

Pull tractor gently forward against locked trailer brakes and/or chocked
wheels to check kingpin alignment

Quickly disengage clutch as soon as resistance is felt to forward motion
Don't accelerate engine more than is required to keep engine from stalling
while pulling against the pin

Step 12. Recheck the Coupling

Repeat Step 11 one more time, to see if the kingpin remains engaged and/or
locked

Release trailer brake

Step 13. Secure Vehicle

Put transmission in low gear
Shut down engine
Apply tractor parking brake
Leave cab

Step 14. Visually Inspect Coupling

Use a flashlight
Go under trailer
Look to see if the fifth wheel jaws have engaged the head instead of the

shank of the kingpin
If jaws are closed around head

Trailer will bounce the kingpin out of the fifth wheel jaws
Trailer will be lost

Look for any space between upper and lower fifth wheel

ition

If there is space, something is wrong
Stop and find out before doing anything else

Check that locking lever has moved to the "Lock" pos
If it hasn't, something is wrong
Stop and find out before you do anything else

Check that safety catch is in position over locking
Necessary to preclude the accidental opening of
release

lever
the fifth wheel lock

On some fifth wheels the catch must be manually put in place

Visual 8 Example of Electrical Plyg

Step 15. Connect the Electrical Cable

Make connection properly
Match plug to connector
If it doesn't fit, don't force it

Make sure plug compatible with trailer connector
4 and 6 prong types
Tractor and trailer may have different connectors

Obtain and use a convertor
Do not makeshift
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After plug is firmly seated in the receptacle
Engage safety catch or latch
Necessary to prevent accidental dislodgement of the plug due to

vjbrat~on
Double check both air lines and electrical line for signs of defects/

damage likely to cause failure
Make sure air and electrical lines are properly secured

Use hose tenders ~sometjmes  called pogo sticks)
Prevents rubbings chafings or snagging by moving parts of vehicle

Visual 9 Landing Gear

Step 16, Raise front Trailer Supports chancing dears

Use low gear range (if so equ~pped~  to commence raising the landing gear
Once free of weighty switch to the high gear range
continue cranking until landing gear is fully raised
Never operate with landing gear only partially raised as they will catch on

railroad tracks or dip in road, etc.
After rajsing landing gear, make sure crank handle is safely secured in

bracket--if left loose it could swjng out due to centrifugal force on turns
Cause serious injury to passing pedestrians
Snag on vehicles and objects

When full weight of trailer is resting on tractor
Check to make sure adequate clearance between top of the tractor drive
wheels ~t~res~ and the nose of the trailer

If trailer rubs the drive wheels during a high speed turn it could cause
loss of vehicle control

Check to make sure that there is adequate clearance between rear of tractor
frame and landing gear

Must accommodate swing (arc) of tractor frame on sharp turns
Esoecia~lv ~moortant  to check on a tandem axle tractor and~or a sliding

iifth wheel'

jnspection

Step 17, Remove Trailer Wheel Chocks

Remove and stow wheel chocks in safe place
&omp~etes the coupling procedure
Ready to complete the "trailer only" portion of a pretrip

Visual 10 Steps in Uncoupljng

~~er~ie~ of Basic uncoupling brochure

NOTE: Briefly present the uncoupling procedure to give students an overgrew.
Then present detailed steps whjch include reasons and safety hazards
involved.

Step I, Position vehicle

Step 2. Apply trailer brake
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Step 3. Place tractor protection valve in EMERGENCY position

Step 4. Secure rig

Step 5. Lower landing gears

Step 6. Disconnect and store air lines and electrical cable

Step 7. Release fifth wheel latch

Step 8. Pull tractor partially clear of trailer

Step 9. Secure tractor

Step 10. Check trailer supports

Step 11. Pull tractor completely clear of trailer

Step 1. Position Rig

Make sure surface can support trailer

Trailer can "sink" into hot blacktop, loose dirt, stones, spongy
blacktop

Avoid surfaces which cannot support trailer
If firm surface unavailable:

Use trailer support plates --2-foot square steel plates, under
the landing gear legs

Use 2 x 6 boards if trailer support plates unavailable
Lay long ways

Position tractor directly in line with trailer to avoid damage to landing
gear when pulling tractor from under trailer

Step 2. Apply Trailer Brake

Ease pressure on kingpin
Back up gently
Aids release of kingpin lock lever

Step 3. Place Tractor Protection Valve in "Emergency. Position

This cuts off air between tractor and trailer
Prepares air lines to be disconnected

Step 4. Secure Rig

Apply tractor parking brake
Place transmission in low gear
Shut down engine
Chock rear trailer wheels

1.7-11



step 5, Lower landing Gear

Trailer empty--bower supports to firm contact with ground
Trailer loaded--turn crank in low gear a few extra turns

Lifts some weight off the tractor
To make it easier to unlatch fifth wheel
To make it easier to couple next time

Step 6. disconnect Air Lines and Electrical Cable

Place air line glad hands on dummy couplers at back of cab
~~ectrjca~ cable is hung down to avoid mojsture
Secure lines agajnst snagging, abrasjon, damage

Step 7. Release Fifth Wheel Latch

Release latch
Raise release handle lock pin
Pull the release handle to "open" position

If handle will not move
Too much pressure on fifth wheel
Get in cab
Release tractor parking brake
Back tractor gentry to release pressure
Secure tractor
Get out and release latch to "open" posjtion

Use of pull handle or hook
Single axle tractor--usually no djff~culty in pu~ljng release hatch
Tandem axles--sometjmes cannot reach release catch

Pull handle or hook is used to reach it

Watch out for tractor being pushed forward
when fifth wheel latch released, trailer could i'push~i tractor forward
Keep legs and feet clear of wheels to avoid serious injury

Step 8. Pul I Tractor Partial ‘Iy Cl ear of Trailer

Return to cab
Start engine and release parkjng brake
Pull tractor forward until fifth wheel begins to clear trailer apron plate
Stop tractor with frame under trailer
Prevents trailer from falling to ground if landing gear collapse or sink

step 9, Secure Tractor

Same as Step 4
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Step 10. Inspect Trailer Supports

Make sure ground is supporting trailer
Make sure gear is not damaged
If necessary, support unit until repairs are made

Recouple unit
Use trailer safety jack under the nose of the trailer

Step 11. Pull Tractor Clear of Trailer

Start engine and release parking brakes
Check the area and drive tractor clear
Uncoupling is safely completed

4. SUMARY OF SAFETY HAZARDS (5 minutes)

Visual 11 List of Coupling Hazards

Coupling and Uncoupling Hazards

Coupling and Uncoupling Can be Dangerous

Procedures should always be followed step by step in correct order
If there is any doubt a checklist should be carried by the driver

Hazards to Vehicle

Tractor not secured
Forward roll of tractor after air lines have been connected to

trailer
Damage to air brake system of both tractor and trailer

Trailer brakes not set when tractor is backed under the trailer
(coupling procedure)

Tractor could possibly push trailer into an obstruction or could
cause the landing gear to collapse

Jaws of fifth wheel not securely fastened around kingpin
Trailer could break loose from tractor and cause damage to

trailer, its cargo, another vehicle or person

Ground not firm enough to support trailer when uncoupling
Trailer could fall, damaging trailer, its cargo and anybody or

anything in its way
Trailer wheels not properly chocked

Tractor could push trailer or trailer could roll on its own
into an obstruction (loading dock, another tractor-trailer,
person, etc.) tearing off landing gear with trailer
crashing to ground
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hazards to Driver

~~~rnbing on tractor ~connecting~djsconnecting  air lines, etc.)
Make sure vehicle is secure
Be alert to s~ippery~ greasy surfaces
Make sure your shoes are not sljppery
Do not jump off vehjc~e

working under unsecured trailer
Never get under disconnected trailer
Do not go under trailer unless it is chocked
Remove keys from ignition so no one will attempt to drive tractor

1

~n~o~~tion about Range Exercise

instructions

Describe range exercise for coup~jng and uncoup
student practice

instructor will demonstrate coupljng and uncoup

Students will perform in teams of three
One student performs complete coupling and

ing and subsequent

ling

uncoup ling
One student gives djrectjons from the checkljst
One student observes and corrects errors

Students rotate positions after each uncoupling

ILERS (15 mi~utes~

NOTE: If a twin trailer combjnation is part of the schoo1's training fleet,
the fo~~owjng section should be covered as part of coupling and
uncoup~jng procedures lesson.

Couple tractor and first semi-trailer in manner described earlier.

Caution: For safe hand~ing~ heavier loaded semi-traj~ers must always be
in first position-- lighter trailer in 2nd prearm posjtion

Drain air from converter gear brakes
Chock wheels of second trailer

avowing converter Gear

If distance is not too great, move converter gear manually
Use tractor and number one semi-trailer to pick up converter gear if

distance is too far to mope manually
Position combination as close as possible to converter gear



Complete hookup manually
Lock pintle hook
Secure converter gear support in raised position
If converter gear has to be moved on the road, hook up
brakes, lights and safety chains

Move converter gear into position as close as possible to nose of
the number two semi-trailer

Lower converter gear support
Unhook converter gear

Connect Converter Gear to Front Trailer

Align converter gear in front of rear trailer
Keep as straight as possible

Back number one semi-trailer into position in front of converter gear
tongue

Complete hook up manually
Lock pintle hook
Secure converter gear support in raised position

Connect Converter Gear to Rear Trailer

Back converter gear under rear trailer
Test coupling by pulling against pin of number two semi-trailer
Make visual check of coupling
Connect safety chains, air hoses and light cords
Close converter converter gear air reservoir petcock

Uncoupling

Uncouple Rear Trailer

Park rig in a straight line on firm level ground
Set tractor parking brake, shut down engine--put into low gear, etc.
Set tractor protection valve in emergency position
Chock 2nd semi-trailer wheels
Lower landing gear of 2nd semi-trailer enough to remove some weight
Close air shutoffs at rear of first semi-trailer or on converter (if so

equipped)
Secure air and electric lines so they don't become entangled or
damaged

Hook glad hands together or fasten to dummy hookups if available
Release converter gear fifth wheel latch
Bleed converter gear air tank, if necessary, to release converter gear

brakes
Slowly pull tractor, first semi-trailer and converter gear out from

under rear semi-trailer
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Visual 1

List of Basic Steps in Coupling

Step 1. Inspect Fifth Wheel for Damage and to See if in Position to Be
Coupled, i.e., ‘Titled Down Towards Rear of Tractor

Step 2. Position Tractor Directly in Front of Trailer

Step 3. Back Slowly Until the Jaws of the Fifth Wheel Touch Pickup Apron
of Trailer

Step 4. Secure Tractor and Get Out of Cab

Step 5. Inspect Area for Obstacles and Chock Trailer Wheels

Step 6. Inspect Trailer Height and Adjust if Too High or Too Low

Step 7. Connect  Airlines Between the Tractor and Trailer

Step 8. Get Back in Cab and Air the Trailer

Step 9. Apply Trailer Brakes

Step 10. Back Tractor Until Fifth Wheel Engages  Kingpin and Locks

Step 11. Pull Gently Forward to Test Connection

Step 12. Repeat Step 11

Step 13. Secure Tractor Against Rolling

Step 14. Get Out and Inspect Coupling

Step 15. Connect  Electrical Cable to Trailer

Step 16. Raise and Secure Trailer Landing Gear

Step 17. Remove Trailer Chocks
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blowup of ~fth wheel Components

2. Release Handle

3. Locking, Jaws
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Tractor in Position to Couple With Trailer

l Inspect Fifth Wheel

l Position Tractor

l Back Slowly Till Jaws Touch Pickup Apron

l Secure the Tractor

l Inspect Tires and Check Trailer Wheels Wheels  Chocked

<zii’
E-
W



groper Alignment Between ~fth wheel
and Tra;ler

Step 6~ Check Tra;ler He;ght

Tractor
Fifth Wheel Plate Semi-Trailer

Kingpin

~ ~,\/ Semi-Trailer
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Visual 5

Connect Air Lines to Trailer

Step 7. l Connect Air Lines
- Emergency to Emergency
- Service to Service

l Color Coded
l Shape Coded
l No Coding

l Use Caution for Slippery Surfaces
l Make Sure Air Lines Have Enough Slack
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Visual  6

Co~pl;ng of Tractor-Trajler

p 8. Supply Air to Trailer

- Move Tractor Protection Valve to “Normai”

- Apply Trailer Brake

- Check for Crossed Lines
- Make Sure Trailer Brakes Working

- Restart Engine

Step 9. Apply Trailer Brakes

Step 10. Back Under Trailer Slowly to Avoid Damage

Be Ready in Case Tractor Jumps Forward

Stop When 5th Wheel Engages Kingpin
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Visual 7

Inspect Coupling
Step 11. Check Connection  for Security

Pull Tractor Gently Forward

Step 12. Repeat Step 11
Step 13. Secure Tractor
Step 14. Visually Inspect Coupling

- Use Flashlight
- Get Under Trailer and Check if -

l 5th Wheel Engaged  Shank Not Head of Kingpin
l Jaws Closed Properly Around Shank of Kingpin
l No Space Between Upper and Lower 5th Wheel
l Locking Lever in “Lock” Position
l Safety Catch in Position Over Locking Lever
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~~~~~~  8

Example of Electrical Plugs

Plug on Tractor Socket on Trailer
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Visual 9

Landing Gear
Raise Front Trailer Supports (Landing Gear)

l Check Clearance Between Rear of Tractor Frame
and Landing Gear

l Use Low Range to Begin Raising Landing Gear

l Once Free of Weight, Switch to High Gear
l Crank Until Fully Raised
l Safely Secure Crank in Holder

l Check Clearance Between Top of Tractor Drive
Wheels and Nose of Trailer
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Steps ;n Uncoup~ng

Step I. Position Vehicle

Step 2. Apply Trailer Brake

Step 3. Place Tractor Protection Valve in
EMERGENCY Position

Step 4. Secure Rig

Step 5. Lower Landing Gear

Step 8. Disconnect and Store Air Lines and
Electrical Cable

Step 7. Release Fifth Wheel Latch

Step 8. Pull Tractor Partially Clear of Trailer

Step 9. Secure Tractor

Step 10. Check Trailer Supports

Step 11. Pull Tractor Completely  Clear of Trailer
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l
Visual  11

Coupling and Uncoupling Hazards

Vehicle

Hazard Result

l Tractor Not Secured
Trailer Brakes Not Functioning

Jaws Not Securely Fastened
Ground Not Firm for Uncoupling
Trailer Not Chocked

Damage to Brake Lines
Trailer Pushed  Into Obstruction
Trailer Breaks Loose on the Road
Trailer Fails and Is Damaged
Pushed  or Rolls Into Obstruction

Driver

Hazard Result

Climbing on Tractor Falls From Slippery Surface
Working Under Unsupported Trailer Injury When Landing Gear Collapses and
(No Jackstand or Tractor Under Trailer Drops to the Ground
Trailer Nose)
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Time ~~~otted~ 3 hours 30 minutes

prerequisites: Unit 7.7, Lesson I

The suppose of this lesson is to develop student agility to e~~for~ the
stew-by-stew ~ou~~j~g and undoubting procedures as taught in the ~~ass~oo~~  in
order to maximize safety and eff~~ien&y of these tasks. Following a
~o~~e~tary type demonstrative by an j~st~u&tor,  students will each receive a
minimum of l-hour of BTW time in ~~u~~ing and undoubting a traitor-trainer.
~o~~o~~~g the initial practice reweaved in this lesson, students must have
additional practice to gain sufficient proficiency necessary to pass the
ore-street Range Test and later on, the Final ~x~inati~n  Test battery. The
most efficient day to give students this additional practice is to u~~~u~~e
rigs at the end of each range or street lesson and then couple them again at
the start of a new lesson from this point on, throughput the course, up until
the point in time that a71 students have attained requited ~~ofjcjen~y levels.
Some students wil'l require more time than others, thus slow learners should be
given the ~ajo~jty of the ~ou~~ing~un&ou~~ing  assjgn~ents,  once other students
have readied required skill levels.

Materials

~~stru~tiona~  Aids

None

student ~aterja~

Range Safety Rules, in Unit 1.1 of ~tude#t manual

~~u~~ing procedures ~~e&k~~st~  in Unit 1.7 of student manual

~n~ou~~~ng procedures ~~e&k~ist,  in l-hit 1.7 of student manual

~~stru&tor  paternal

~~u~~~ng procedures ~~e&k~ist (at end of lesson)

~n~~u~~jng procedures ~~e~k~ist (at end of lesson)

~~uj~~e~t

~ra~to~-~~aj~er for each team of 3 studet~s

~~~~~ng rags and f~as~~~g~t for each tern performing the exercise
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Content

l Activity or Topic Approximate Time

1. COUPLING AND UNCOUPLING: DEMONSTRATION AND PRACTICE 3 hours 30 minutes
2. COUPLING AND UNCOUPLING: PROFICIENCY DEVELOPMENT *

* Amount of time required depends upon student progress
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The purpose of this exercise is to demonstrate ~~u~~~ng and un~~up~~ng
pro&edures to students and then to have them ~~a~t~ce the p~~~edu~es‘

Vhen practice occurs with several units on the range, vehj~~es should be
spread out sjde-by-side with at least 25 feet on a17 sides to allow enough
r~orn~

Df redi ens

I* Three students to one veh
2. instructor will conduit a

then ~~u~~jng a t~a~to~-t~a~~er, using the Cuu~~jng and ~n~~u~~~ng
Che~k~jsts as a guide (30 m~nutes~. In ~a~~yjng out the dem~nst~at
the instructor will des~~j~e:

ion,

Each step of the ~~~~edure as it is being performed

What ~e~she is che~kjng and wry

The p~ssj~~e consequences of faj~~ng to follow the ~~o~edu~e

aHow to recognize

~r~pe~~y funct
Component that
Component that

j~njng component
is in jmjnent danger of faj~jng or ma~fun~tj~n~ng
has already failed or ma~fun~tj~ned  or is mjssjng

~~hat ~~aracterjstj~s  of the vehicle and~~r c~l~~~nent that the
jnstru~t~~ is seeing, feeling, sensjng and hjs~~er analysis thereof

3. Students observe and f~~~~w along usjng their copy of the Cou~~jng and
~n~ou~~jng Che~k~jsts  and should ask ~uestjons if at any time they do
not understand what the jnstru~to~ is doing or why Jessie is doing it
and make notes on ~he~k~s~ts regardjng critical items or te~hnj~a~
points.

4, Each student in turn completes the ~~u~~jng and uncou~~jng p~~~edu~e (60
m~nutes~ total of 20 mjnutes per students.

5. instructor walks by the cab door durjng student's initial pra&tj~~ to
coach, Forrest and assist student.

6. Students not drjvjng will observe.

7, .Bt ‘least 40 mjnutes of addjtj~na~ practice for each student must then
take place.

8. ~nstru~t~~ closely su~ervjses this addjtj~na~  practice and evaluates
student performance.
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Instructor Supervision

The instructor should supervise, coach and observe student practice to
assure that it is done safely and correctly and to give the feedback
required in the learning process

Answers students' questions when the student has difficulty
performing any of the steps in the procedure

When necessary, the instructor will assist a student or again
explain and/or demonstrate the part of the procedure which is
causing the difficulty

Stops the practice before the student does anything which would
endanger his/her safety or the safety of anyone or the vehicle

Assures that each student describes what he/she is doing each step
of the way; if the student describes what he/she is doing and
sees, the instructor will have a better gauge to measure the
student's understanding of the procedure

Observation

The instructor will observe students for their ability to safely and
correctly perform the coupling and uncoupling procedures that are outlined
on the checklists appearing at the end of this lesson. During the initial
practice, each student will have the aid of their checklists, fellow
students and instructor coaching. These aids, however, do not ensure safe
and correct performance. The instructor should look for and correct the
following errors.

Coupling

Maneuvering the Vehicle
Does not properly align the tractor and trailer causing excessive

steps and direction changes when backing or resulting in tractor
backing at an angle

Is not able to keep the vehicle on its path when backing and
making excessive stops and direction changes or pullups from the
trailer because the fifth wheel and kingpin are not in line

Backs at an excessive speed
Accelerates more than required while pulling tractor against pin

to check connection

Inspecting Vehicle Components
Not able to recognize if fifth wheel is in position and ready for

coupling
Not able to judge if trailer height needs adjusting prior to

coupling
Not able to recognize when coupling is safely completed, i.e.,

jaws locked around shank, no space between upper and lower fifth
wheel, locking lever in lock position, safety catch in place

Fails to note or cannot recognize if there is adequate clearance
between the frame of the tractor and landing gear, adequate
clearance between the top of the tractor drive wheels and nose
of the trailer
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Ferfor~~ng  Goup~~ng  Fro~edures
Does not property secure tractor and/or trailer at points called

grosses the air lines when he ~onne&ts them or does not assure
that glad hands are property seated

Does not secure air lines before coupling and leaves them in a
position to be snagged or tangoed or when not enough slack ~~j~~
will result in glad hands becoming uncoupled

Does not ~o~~~ete~y raise ~andjng gear or secure turn dawdle
improperly connected electrical cable, e.g., fails to engage

safety catch or latch, does not see that cable is secure to
prevent staffing or other damage

Safety of ~nd~v~dua~
attempts to go under the trailer when it is only supported by

~andj~g gear

Does not use safety pre~autjons when ~onne&t~~g air lines or e~e~tr~~a~
cable, e.g., check surface and bottom of shoes for grease, ~~j~b on
and off rails safely

Does not assure that tractor and trailer are in line before un~oup~j~g
Does not property secure tractor and~or trailer when called for in

u~~oup~~ng pro&edure
Fails to ease pressure on kjngp~n or does so improperly before

uncoupling
Not able to re~ognjze when ~andjng gear are coveted suff~~ie~t~y for

uncoupling
Uses excessive speed when partially smearing tractor from trailer or

pulls too far forward
fails to keep feet and legs clear of vehicle whee'Is when re~easj~g
fifth wheel l'atch

Fails to inspect ~andjng gear and surface after un~ou~~~ng or does so
improperly

Does not property secure air lines and e~ectrj~a~  cable

student performance will be evaluated against the ability to complete the
exercise fo~~o~jng a71 steps listed on the ~oup~j~g Fro~edures ~~e~k~jst and
~n~ou~~jng procedure ~~e~k~~st*

The purpose of this exercise is to provide an opportunjty for student
practice to develop coupling and un~oup~jng skills.
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Range Layout

Practice occurs on the range each day as units are being prepared for range
and street lessons and at the end of the day, when units are separated for
cleaning and maintenance.

Directions

1. Students practice coupling and uncoupling procedures using same
procedure described in the initial student practice.

Will alternate reading checklist or observing and practicing on a day
to day basis.

2. Instructor will observe and evaluate practice.

Can observe at least two vehicles
Observations can discontinue when instructor is certain that
student(s) can safely practice without supervision.

3. Instructor will allow unsupervised practice

When students have demonstrated that they can perform the coupling
and uncoupling procedure safely and with the correct sequence, they
should be assigned to unsupervised practice. The instructor need
only spot check their work.

Observation

See Observation in Coupling and Uncoupling: Demonstration and Practice

Evaluation

Student performance will be evaluated against progress towards the standards
required in the Pre-Street Range Test which requires the ability to perform
coupling/uncoupling procedures:

o Safely and correctly and in the exact sequence taught in the
checklists

o Without the aid of the checklist or other student or instructor
assistance

o Within the time limits required, 5 minutes for either operation (if
weather conditions are proper and all equipment is functioning
p r o p e r l y )
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1.

2.

3.

4.

5.

6. Make Visual Check of Trailer Height

7.

a.

9.

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

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

Apply Trailer Brakes to Prepare for Backing under Trailer

Use trailer spring 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 ~jngpin

Be prepared for tractor to jump when it squats from trailer
weighty if this happens, brake fast to keep air lines from
being torn off

Il. Check Connectjon for Security by Pugging Tractor Gently Forward

12. Repeat Step 11, Then Release Trailer Brake

13. Secure Vehicle

14. Visually Inspect Coupling

Need to use f~ash~jght and get under trailer
Fifth wheel must be engaged on shank of kjngpin and there should

be no space between upper and lower fifth wheel
Locking lever must be in "lock" position
Safety catch must be in posjtion over hocking lever; sometimes
this is done manually or with a cotter pin

5. Connect the electrical Cable

Don't force the connection if it doesn't fit
If plug is not compatible with trailer connectors  use a
converter plug

Make sure safety catch or latch is engaged after it plug is
firmly seated

Make sure air and electrical lines are property
secured~suspended

16. Raise Landing Gear

Check to make sure there is adequate clearance between rear of
tractor frame and ~andjng gear to accommodate arc of tractor
frame on sharp turns ~especia~~y jmportant with tandem axle
tractor and~or s~jding fifth wheezy

Landjng gear must be fully raised and crank handle safely
secured

17, remove Tractor Wheel Chocks and Stow in Safe Place

1.7-34B



UNIT 1.7 UNCOUPLIN6  PROCEDURES CHECKLIST

Step Description

1. Position Vehicle

Position tractor directly in front of trailer
Make sure surface can support trailer; use trailer supports if

necessary

2. Apply the Trailer Brake

3. Place Tractor Protection Valve in Emergency Position

4. Secure Landing Gear

5. Lower Landing Gear

Empty trailer: lower to firm contact with surface
Loaded trailer: turn crank in lower gear a few extra turns

(enough to remove some weight from tractor suspension)

6. Disconnect Air Lines and Electrical Cable

Secure lines against snagging or other damage

7. Release Fifth Wheel Latch

If handle will not move, release trailer brake and back tractor
gently to ease pressure

If you cannot reach latch, use pull handle or hook
Keep feet and legs clear of tractor wheels as tractor can be

pushed forward

a. Pull Tractor Partially Clear of Trailer

Stop with tractor frame stubs under trailer to prevent trailer
from falling to ground if landing gear collapses or sinks

9. Secure Tractor

10. Inspect Trailer Supports

Use trailer safety jack under nose of trailer if necessary

11. Pull Tractor Completely Clear of Trailer
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UNIT 1.8 PROFICIENCY DEVELOPMENT: BASIC CONTROL

PURPOSE

The purpose of this unit is to enable students to gain the proficiency in
basic vehicle control needed to safely undertake the instruction in Safe
Operating Practices in Section 2 of the curriculum.

OBJECTIVES

Performance Objectives

Students must be able to perform the following to the level of proficiency
required to permit safe entry into onstreet instructions:

o Maneuvering through sharp turns (e.g., offset or alley) in both
directions.

o Maneuvering through a series of sharp turns (e.g., serpentine) in
both directions.

o Maneuvering into areas restricted to the rear, sides, and front
(e.g., alley dock in both a straight line and jackknife (both sides)
position.

o Parallel parking.

o Judging the position of the right wheel.

o Judging clearances at the rear, front, sides, and overhead.

o Maintaining proper vehicle and engine speed on upgrades and
downgrades.

Knowledge Objectives

No new objectives.

Skill Objectives

The students must be able to

o coordinate acceleration and braking to maneuver the vehicle with a
high level of proficiency.

o coordinate clutch, throttle and gear shift to maintain engine at
proper speed when shifting on upgrades and downgrades.

Attitude Objectives

No new objectives.
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LESSON 1 INTRODUCTION TO PROFICIENCY DEVELOPMENT  EXERCISES (CLASSROOM)

Overview

Time Alloted: 1 hour 30 minutes

Prerequisites: Unit 1.7

Purpose:

The information in this lesson describes the driving range exercises that
will be practiced prior to the Pre-Street Range Test, the dimensions and
scoring criteria of the Pre-Street Range Test and the requirements of the
onstreet proficiency development exercises. The purpose of this lesson is
to prepare the student for those activities that are required in Lessons 2
and 3 of this Unit, before the student can proceed with the safe driving
instruction beginning in Unit 2.1 of the curriculum.

Materials

Instructional Aids

Visuals l-7

Student Material

Score sheet - Range Test In/End of Course, in Unit 1.8 of Student Manual

Range Observer's Checklist, in Unit 1.8 of Student Manual

Rules for Range Exercises, in Unit 1.1 of Student Manual

Road Observer's Checklist, in Unit 1.8 of Student Manual

Rules for Onstreet Driving, in Unit 1.1 of Student Manual

Instructor Material

Score Sheet - Range Test In/End Course (at end of lesson)

Range Observer's Checklist (at end of lesson)

Rules for Range Exercises, in Unit 1.1 of Student Manual

Road Observer's Checklist (at end of lesson)

Rules for Onstreet Driving, in Unit 1.1 of Student Manual

Review instructions covering the administration of the Pre-Street Range Test
in the School Administrator's Manual for this curriculum
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IMPORTANT TEC~~~C~L NOTE: All range exercises dimensions are only
approximations. You must modify the Dimensions according to the vehicle
being used and remember that the A. settings are for entry or novice
students~ B. is for intermediate levels and C. is the settings for the
advanced level students. For full details, refer to the "tab and Ranges'
segment of the '~~enera~ instructions" sections for the "introductions
Chapter of The instructor manual*

Cant en-t

Act~vjty or Topic

1. RANGE EXERCISES A~~ PRACTICE
2. PRE-STREET RANGE TEST
3. ONSTREET PROFICIENCY ~E~E~OP~~~T EXORCISES

Approximate Time

15 minutes
45 minutes
30 minutes

I hour 30 minutes
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1. RANGE EXERCISES AND PRACTICE (15 minutes)

Overview of Range Exercises

Purpose of Range Exercises

To further develop student skills (taught in previous units) in basic
vehicle control by providing instruction and supervised practice in

o Timing and coordination in manipulation of vehicle controls, e.g.,
steering wheel, accelerator and brake pedal

o The six basic spatial requirements of a tractor-trailer which are:

1. Space in front (swing clearance)
2. Space above (overhead clearance)
3. Space on right side (passing clearance)
4. Space on left side (passing clearance)
5. Space to the rear (swing clearance)
6. Space below (undercarriage clearance)

o Safe and efficient techniques for performing such maneuvers as:

Straight line backing
Angle backing into tight spaces
Negotiating offset alleyways
Parking at loading docks
Parallel parking
Weaving around obstacles in path
Controlled stops

Instructors will briefly demonstrate each range exercise for students

Students will then perform the exercise while being closely guided by
the instructor

Working in 3 person teams, students will practice these exercises with
aid of team members and instructors

Practice will continue until students have attained enough vehicle
handling judgement and skills to safely engage in onstreet training
lessons

Skill attainment is determined by achieving a passing score on the
Pre-Street Range Test

After passing the Pre-Street Range test, students will alternate
between onstreet lessons and continued practice of the range
exercises, which will be gradually tightened up until space and time
requirements are set at the final level needed to pass the Driving
Range Portion of the Final Examination Test Battery
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Students will contjnue to practice at this final level of difficulty
until graduation time

NOTE: Range exercises have 3 levels of difficulty, setting A. is for novice
students and is also the setting used for the Pre-Street Range Test.
Settjng B. is for intermediate students and setting C. is for
advanced students. Setting C. is also used for the Range Test
portjon of the Final Examination Test Battery.

Exercise Objectives

Vfsrral 1 Straight Line Backjng

Stra% gbt Li ne Back3 ng Exerci se

To further develop student ability to rapjd~y and smoothly back the
vehicle in a straight line for a distance of 150 feet through lanes
that become increasingly narrower as student become more proficient

Yfs~al 2 Offset Alley Exercise

To develop the ability to operate a tractor-trainer  in a restricted roadway
or alley in a path that is ~ioffset~'  so as to require a sharp right or sharp
left turn. The space between the barricades or "alleys" will gradually be
reduced as students become mure profjcjent

Visual 3 Alley Dock Backing

Al ley Dock Backf ng Exercf se

To develop the abj~jty to back a rig into a restricted space, in a minjmum
amount of time, smooth~y~ safely and be able to stop without stroking the
"dock" (in this case the rear barricades

Students will perform this exercise using three methods

Backjng in from the sight (left) side and ending up with the
tractor-trainer  in a straight line at the "dock"

Backing in from the b~jnd wrights side and ending up with the
tractor-traj~er  in a straight line at the "dock"

Backing in from the sight thefts side and endjng up with the trailer at
the "dock" and with the tractor jackknjfed (at a full 90 degree angles
to the trailer

NOTE: Students should be taught that blind side backjng maneuvers are to be
avojded whenever possible and when unavojdab~e~  a helper shall be
used. In this course, a student helper is always mandatory. Blind
side backing is taught for experjence only - students will not be
tested on this maneuvers

As students gain experiences and skill the ~jdth of the sjmu~ated alley dock
is gradu~a~y closed up until they are practjcing the maneuver at the final
level of djff~cu~ty

-
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Visual 4 Serpentine - Forward and Reverse

Forward and Reverse Serpentine Exercises

To develop ability to maneuver a rig in a restricted space requiring rapid
turns from right to left and back again, while traveling in either a forward
or backward direction

The distance between the 55-gallon drums is gradually decreased as students
become more proficient.

Visual 5 Parallel Parking - Jackknifed

Parallel Parking - Jackknifed Exercise

To develop the ability to parallel park a tractor-trailer at the curb both
in a straight and in a jackknifed position between two parked vehicles
(simulated with barricades)

As students develop their skills the distance between the two "parked cars"
(barricades) is gradually reduced

NOTE: Students wil be taught parallel parking first for experience only -
students will only be tested on jackknifed parallel parking

REMOVE VISUAL

Controlled Stop Line Exercises

To develop student ability to stop smoothly at a predetermined point and to
know where both the front bumper and front wheels of the tractor are (in
relation to other objects)

This is done by using stop lines painted on the ground at the beginning
and/or end of most of these other range exercises, students then practice
stopping with the front (steering wheels) on top of this line; then stopping
with the front bumper as close to the line as possible without going over
it; and stopping as they exit an exercise with the rear bumper of the
trailer as close as possible to the line (after crossing the line)

These controlled stops are practiced with a single brake application only
and must be smooth (non-abusive to the vehicle) as evidenced by a lack of
the tractor's front end "rebound" (bounce) and/or an audible sound of
compressed air being exhausted

As students develop skill they will be required to stop closer and closer to
the stop line without going over it

NOTE: Students will first practice stopping with steering wheels on top of
the stop line and with rear bumper of trailer stopping as close as
possible to the exit line, however, students will only be tested on
their ability to stop with the front bumper as close as possible to
the stop line without actually going over it
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Visual 6 Overhead Clearance

Overhead Clearance Exercise

To enable students to develop the ability to judge the mount of overhead
clearance that their trailer and~or its load requires to safely pass under
an overhead object, i.e., Bridges, trees, signs

As students develop this judgement, the overhead bar is constantly changed
until students can estimate closer and closer clearances

2. PRE-STREET RANGE TEST (45 rni~~tes~

Purpose of Pre-Street Test

Test is used as an objective measuring device to determine when students
have attajned a sufficient degree of know~edge~ skill and judgement of
vehicle spatial requirements and self confidence necessary to commence the
basic onstreet training lessons

If student passes--
Helps assure ability to maneuver in tight quarters and avoid co~~isjons

onroad~
If student fails--

Helps identjfy requjred remedial or additional training needed to
continue course,

General Description of Pre-Street Range Test

Same test that is given at end of course but standards are not as difficult.
Consjsts of nine range exercises plus couplings uncouplings  and vehicle

pretrjp jnspectjon,
Couplings uncoupling and pretrip inspection may be tested at separate

time from these nine range exercises.

Practice Prior to Pre-Street Range Test

Range exercises in Lesson 3 of this unit, plus practice in prevjous
Units are desjgned to prepare students for the Pre-Street Range
Test.

Practice also helps students prepare for end-of-course (Final Exam)
Range Test,

Procedure

1. Student teams ~previous~y assigned~ work together at all times with the
vehicle assigned to them.

2, The three person team members alternate from being drivers to being
observers.
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0 3.

4. Students who are acting as observers shall use their checklists

5.

6.

7.

8.

a

9.

A driver shall operate the vehicle through the exercise, if successful,
another person then becomes the driver. If unsuccessful, they shall
make a second attempt. If they again fail and/or the time exceeds 6
minutes, then they shall surrender the vehicle to the team member due
to drive next.

rovided in the student manual) to record the errors made by their
tEammates .

Observers shall aid drivers by picking up and/or repositioning
barricades or traffic cones that have been struck or moved.

Observers must be alert and attentive at all times for everyone's
safety. Be ready to signal your team's driver to stop should another
vehicle approach too close to his/her intended path, or the vehicle is
about to damage a barricade or stanchion (remember bumping it is
counted on your checklist). However, if the driver is not alert enough
and continues into the object, he/she must be signaled to stop quickly
to prevent damage.

Observers must always stand clear of the vehicles path of travel and
shall always be visible to the driver in either one mirror or the other
(or windows).

Drivers who cannot see their observers shall stop immediately! Do not
move the vehicle again until such time as both your observers are again
in your view.

Remind students to review "Rules for Range Exercises" in Student Manual
(Unit 1.1).

Visual 7 Standards for Pre-Street Range Test

Description of Standards for Range Exercises

Kinds of Standards

Four standard measures can be specified and scored for each range exercise:

Motion control
Number of stops and direction changes allowed.
Direction change counts as two errors since it includes both a

stop and a direction change.
Contact

Touches--slight contact with exercise barrier or operating with
wheels on boundary of exercise.

Hits--striking a barrier and/or moving it out of position.
Exceeds--operating with vehicle wheels over exercise boundary or

the vehicle body extends over exercise boundary, even when
wheels do not.
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Distance
Position of vehicle on completion of exercise, e.g., that is
whether or not the vehicle is ~jthin the required number of inches
of the exercise boundary or barricade

Time
Total time in seconds or minutes between start and finish areas of

exercise.

Review Score Sheet - Range Test ~~~~~~ Course

The "Score Sheet - Range Test unbend Courses', side one and side two, found
lesson. Have them follow along while you discuss how they
on the in-Course ~meanjn~ the Pre-Street Test) portion of the

at end of this
wi17 be scored
test.

Discuss the fo

Objective method of scoring
Each scorjn~ crjter~a can be answered "yes~' or "no," e.g., Did the

student identify all the problems in pretrip inspection? Did
the student complete the backjn~ exercise ~jthout stoppjng~ Did
the student complete the exercise within the time limit?

If students take double (or mores the amount of time allotted for
an exercise, will receive "nail answers for all of the scoring
crjterja on-that exercise.

Criteria for passing Pre-Street Range Test
Fina scorjng is based on percent of '~yes~'
Must receive enough ~'yes~ answers to pass
is passjng~

answers.
(a score of 75 percent

Meanjn~ of fai,lure of Pre-Street Range Test
Cannot proceed with course.
Can retake test after more trajnjn~ and practice.

Revi eu Range ~~ser~~rt s Check1 i st

The Range Observer~s Check~jst, ~found at the end of this lesson) - students
have cooies in their manuals. Have them forgot along while you discuss
proper ;se of the check~jst.

To provide practice in ~o~~rnode r
djffjcu~t road practjce*

To allow development of the bas i
operating practices*

ate density envjronments  before gojng on to

c control skill necessary to learn safe

-



Safe Operating Practices, in Section 2 of curriculum will require the
driver's attention.

Basic control skills must become automatic.
Each student will get 6 hours of practice to make skills automatic.

Routes

Low Density Traffic Conditions

Each student will receive 3 hours of BTW practice time.
Routes provide minimum amount of traffic, e.g., suburban driving

proceding from no traffic to a little traffic.

Moderate Density Traffic Conditions

Each student will receive 3 hours of BTW practice time.
Routes are selected to provide more traffic, e.g., moderately heavy

traffic in suburban areas

Procedure

1. Three-person teams assigned to a road rig.
2. Twenty-minute shifts behind the wheel.
3. Other students observe, using checklists (provided in student manual)

to record errors.
4. Remind students to review "Rules for Onstreet Driving in Unit 1.1 of

Student Manual

Evaluation

Students will be evaluated on the following:
Smooth acceleration
Smooth braking and ability to stop at a designated point
Proper upshifting and downshifting
Correct uphill/downhill operation
Adjusting speed for curves
Proper position and procedures for turns and curves
Lane keeping while going straight ahead, on curves and turns

Review Road Observer's Checklist

The "Road Observer's Checklist," (found at end of this lesson) - Students
have copies in their manuals. Have them follow along while you discuss
proper use of the checklist.

Recap

Allow time for student questions and answers.
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SCORE SHEET - RANGE TEST IN/END COURSE

Exercise Score Exercise Score

BACKING - STRAIGHT LINE
1 Motion Control YES NO
2 Contact YES NO
3 Time YES NO

OFFSET ALLEY
4 Motion Control YES NO
5 Contact YES NO
6 Time YES NO

ALLEY DOCK
7 Motion Control YES NO
8 Contact YES NO
9 Distance YES NO
10 Time YES NO

ALLEY DOCK - JACKKNIFED
11 Motion Control YES NO
12 Contact YES NO
13 Distance YES NO
14 Jackknife Posiiton YES NO
15 Time YES NO

SERPENTINE/FORWARD
16 Motion Control YES NO
17 Contact YES NO
18 Time YES NO

SERPENTINE/REVERSE
19 Motion Control YES NO
20 Contact YES NO
21 Time 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 YES NO
27 Smoothness YES NO

OVERHEAD CLEARANCE
28 Correct Decision YES NO
29 Time YES NO

Student

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 Coup1 i ng
(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 Lines
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 Correct

Examiner

An explanation of scoring is provided on the back.
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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-..- -..

Oversteering
Late Adjustments

Improper Adjustments
1 Stop Line I I I 1

DRIVER

Oversteering
Late Adjustments

Improper Adjustments
Stop Line

DRIVER

Oversteering
Late Adjustments

Improper Adjustments
Stop Line

DRIVER
1 SERPENTINE FORWARD 1 #1 1 #2 1 #3 1
Turning
Speed
Steering
Stop Line

DRIVER,
SERPENTINE REVERSE 1 #l 1 #2 1 #3 1
Improper Starting Posit'-- '.IUII 1 II II.._-Failure to Adjust Mirrors 1 ! I c

IImproper Coordinatinn I I I I
Improper Speed Control I I I
Improper Mirror v.,..J.-Ilciln~ I
Improper Steering Control:

Oversteering
Late Adjustments

Improper Adjustments I I
Stop Line t

DRIVER

D,RIVER, L
OVERHEAD CLEARANCE #l #2 #3
Accepts Unsafe Clearance
Refuses Safe Clearance
Stop Line

An explanation of errors is provided on the back.
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improper Starting ~osjtjon--Falling  to property align the tractor- trailer
and ajm it at its jntended target.

Failure to Adjust Mjrrors--Falling  to adjust mirrors before starting the
backjng maneuver.

improper Coordination--~erky~  abrupt acceleration and-_ sta~~jng jndjcate
jnab~~~ty to smoothly coordinate the basic vehicle controls when backjng-

improper Speed Control--jacking too fast, changjng speeds or brakjng during
the backing maneuver are errors jnd~cat~ng poor speed control,

improper Mirror Usage-- Dpenjng the door to 'look out or fa~~jng to recognize
when steerjng adjustments should be made ind~catjng errors in mjrror usage.

improper Steering Control

Dversteerjng--Makjng  too frequent steering adjustments, such as making
a steering adjustment too soon and then jmmedjate~y  fo~~owjng up with a
correctjve action.

Making Adjustments Too fate--Making steering adjustments too late,
resulting II-I having to pu'I7 up and start again.

--The
~

student turns too little and hits the cones or turns too much
whlc causes contj~uous ~jdening of the vehjc~e movements and misses the
last cones.

Speed--The student fails to majntajn a steady, smooth speed.

Steerjng--The student makes early or late steering inputs that result in
pos~t~onjng the vehjc~e improperly-

Stop Line--Fails to stop wjthjn requ ired number of inches of the stop line.

Accepts Unsafe Clearance--Attempts to proceed under barrier when it is too
low.

Making improper Steering Adjustments--Turning the wheel in the wrong
direction to adjust the trailer's path or ~~jackjng~' the vehicle too
hard, too much, or not soon enough. Or not arrows ng the vehicle to get
back in line once the adjustment has been made, i.e., not strajghtenjng
out the steerjng wheel.

Refuses Safe Clearance--Does not proceed when clearance is high enough to
allow veh-rcle to pass underneath.

0-
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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 ERRORS1 Draper

Lane-Keeping/Curves I

-

Driver
#2

Driver
#3

An explanation of errors is provided on the back.
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Acceleration--perky  and abrupt~ from a standing start or when ~nc~easjng
speed.

Braking--Smooth controlled stop, no rebound of front end or sound of
exhausting air.

Stop Lone--Stopping beyond stop line or other designated stopping point.

upshifting--occludes  the fo~~ow~~~g  errors:
0 staffing
o operating out of the designated rpm range
0 luggjng
o delayed shift between gears loosing over ~00 r-pm)
o missed shift ~havjng to drop back into another gear)
o gear clash

Downsh~ftjng--includes  the fo~~owjng errors:
o operating out of the desjgnated rpm range
o gear~e~g~~e mismatch ~esu~tjng in lurch as clutch is released
o delayed shift
o over or under revving between gears
0 gear clash

~ph~~~ Operation --includes the forgoing e~rors~
o lugging ~faj~u~e to shift soon enough~
o excessive loss of speed shaving to reacce~erate on hill)
o roan-back when starting from a standing point

Downhill Operation-- occludes the fo~~o~~ng errors:
-~start~~own the hill in too high a gear

o fa~~jng to ~ajnta~n steady brake pressure (e.g., fannjng~

Speed Adjust~e~t~~u~ves-- ~~terjng curve or turn too fast, jndjcated by:
o sharp lateral acce~eratjon ~passenge~s thrown sjdeways~
o braking while w~thjn the curve or turn

Lane-~eep~~g~stra~ ht--~a~derjng back and forth between lines or touch~ng~
cross~~a~kjngs on strajghtaway.

a

Lane-deepen /Turns--
~~~~

Operatjng outside of the designated lane in turns.
right rear wheels cutting across curb or road edge

Left Turns: beginning left turn too early ~cuttjng across lanes
app~oachjng from the left]

&urves: wheels not kept w~thjn 'lane markings, fails to steer far
~eft~~~ght  to compensate for the off-t~ackjng of the
trailer



Visual 1

Straight Line Backing
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Visual 3

Alley Dock Backing

}<-------I40 FT.-------q  m [w 50 FT.-t1
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Forward Travel
Reverse  Travel-Jackknifed to Left
Reverse Travel-Straight in
Reverse Travel-Jackknifed to Right
Traffic Cones
Barricades
Dashed Line for Measurements
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Parallel Parking- Jackknifed
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Curb P = Barricades
gS = Traffic Cones

+ = Travel Forward4 = Travel Reverse



~i~~a~  6

Overhead Clearance

Pull Ropes, Each Side, Running
Thru Pulletr  at Top of Posts for
Raising or Lowering Crossbar.

Overhead hew

Adjustable
Height
CrQssbar

5 jT
gsI’m \

Adjustable

Stint Line _Height
Crossbar
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Visual 7

Standards for Pre-Street Range Test

l Motion Control

- Number of Stops and Direction Changes Allowed

l Contact

- Touches -Slight Contact With Barrier or Wheels on
Boundary Lines

.
- Hits -Striking and/or  Moving Barrier Out

of Position

- Exceeds -Wheels of Vehicle or Body Exceed Exercise
Boundary Lines

l Distance

- Position of Vehicle at End of Exercise

l Time

- Minutes and/or  Seconds Allowed for Completion
of Exercise
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The purpose of this lesson is to provide students with instruction  and
practice time, to enable them to gain s~ffjcient proficiency in vehicle
maneuvering skills to pass both the We-Street Lange Test and the driving
Range ~ortjon of the Final ~x~jnation  Test battery. Students will work in
their usual three person teams per ve~ic~e~instr~ctor. This provides a
total of ~~-~o~~s per student of BTW time. Some students will learn faster
than others and time saved with fast learners may be given over to the
slower st~dents~ if absolutely necessary, however, all students must
receive a ~j~j~i~~ of ~~-~o~rs BSW time.

Materi al s

~nstr~ct~ona~  Aids

None

Student material

Range ~bserver's &~eck~jst, in Unit 1.8 of Student banzai

Rules for Range Exercises, in Unit 1.1 of Student banzai

lnstr~ctor ~aterja~

Range ~bserver's checklist (at end of previous lesson)

Rules for Range Exercises, in Unit 1.1 of Student banzai

Score Sheet - Range Test unbend of &o~~se (at end of ~revjo~s lesson)

Range ~jagra~s for the exercises I, 2, 3, 4, 5, 6 and 8 (at end of this
lesson)

1~~~~~~~ ~~~~~1~~~ Mm: All range exercises Dimensions are only
aooroxj~ations. You must ~odifv the dj~ensions accordjng  to the vehicle
being used and remember that the A. settings are for entry or novjce
st~dents~ l3. is for inter~edjate levels and C. is the settjngs for the
advanced level students* For full details, refer to the "Lab and hangers
segment of the "general ~nstr~ctions'~ section of the ~'~ntrod~ctjon"
boaster of The instructor banzai.
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Content

Activity or Topic Approximate Time

1.
2.
3.
4.

Z:
7.
8.

BACKING - STRAIGHT LINE
OFFSET ALLEY EXERCISE
ALLEY DOCK EXERCISE
ALLEY DOCK - JACKKNIFED EXERCISE
SERPENTINE FORWARD AND REVERSE EXERCISE
PARALLEL PARKING - JACKKNIFED EXERCISE
CONTROLLED STOP LINE EXERCISE
OVERHEAD CLEARANCE EXERCISE

xx Included in other exercises.

4 hours
4 hours
6 hours
6 hours
6 hours
6 hours

4 hf$s

36 hours

1.8-23



NOTE: Students will have practiced strajght 'tine backing several times in
Exercises in Units 1.4, 1.5, and 1.6.

The purpose of this exercise is to further develop student ability to back a
vehicle ~~~~~~n in a restricted space for 150 feet and to develop
proficiency towards the standards re~ujred in the Pre-Street Range Test.

Lane length - 150 feet
Setting A--13 foot wide lane
Setting B--K? foot wide lane
Settjng G-11 foot wide 'lane
See Lange Seagram, Exercise I. (at end of this lesson)

1. instructor will demonstrate the exercise (5 rn~n~~~es~~

2, Students will rotate from behjnd-the-cheer to posts on the range to
observes record and assist with the exercise.

3. Students will enter the lane from the exit end and position the rear of
the trailer even with lane markers at the other ~startjng~ end, then
will back smoothly to the other end of the lane and stop smooth~y~  when
front bumper of the tractor crosses over fjnjsh ~ex~t~ line.

4. Students should complete the maneuver as ~ujck~y as possible, while
keepjng the vehicle under control, and without makjng mjstakes.

5. Once ~rofjcjency is developed at 13 foot ~jdth~ the djmens~ons should be
decreased to settjng B, then settjng C.

The jnstructor will observe to see that students practjce the strajght line
backjng maneuver using the procedures learned in class. instructors should
note and immediately correct any of the fo~~o~jng errors,

improper Startjng Positi on

The student fails to property align the tractor-traj~er  and aim it at
its untended target.

failure to adjust ~jr~ors

The student fails to adjust hjs~her mjrrors before startjng the backjng
maneuver.

1.8-24



Improper Coordination of Vehicle Controls

l Jerky, abrupt acceleration and stalling are signs
not able to smoothly coordinate the basic vehic
backing.

Improper Speed Control

Backing too fast, chang
are errors indicating

Improper Mirror Usage

that the
le controls

student is
when

ing speeds or braking during the backing maneuver
poor speed control.

Opening the door to look out or failing to recognize when steering
adjustments should be made indicate errors in mirror usage.

Improper Steering Control

Oversteering
The student makes too frequent steering adjustments, such as

making a steering adjustment too soon and then immediately
following up with a corrective action.

Making Adjustments Too Late
The driver makes the steering adjustment too late. If the

tractor-trailer gets too far off the correct path, the driver
will have to pull up and start again. Driver should be coached
to "jack" the vehicle before this occurs.

Making Improper Steering Adjustments
The student turns the wheel in the wrong direction to adjust the

trailer's path or "jacks" the vehicle too hard, too much, or
not soon enough. Or does not allow the vehicle to get back in
line once the adjustment has been made, i.e., doesn't straighten
out the steering wheel.

Evaluation

Student performance will be evaluated against the following criteria:

Positions vehicle properly to start exercise
Uses mirrors properly to monitor motion of trailer
Checks for clearance when required
Uses mirrors properly to monitor vehicle position
Makes proper steering adjustments using push-pull method
Does not touch or run over exercise markers
Completes each setting without the need to pull up and start over
Does not use excessive time for exercise

Setting A--120 seconds
Setting B--100 seconds
Setting C--90 seconds
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Purpose

The purpose of this exercise is to develop student abj~jty to laterally
repositjon the tractor-traj~er  in a restrjcted roadway or alley, ~hj~e
moving foreyard and to develop profjcjency toward the standards requjred in
the Pre-Street Range Test.

Two a'l-levs  each II feet wide and 10 feet long
Offset distance--~~ feet
Djstance between barriers:
Settjng ~~--overall  length of vehicle p
Setting ~--overall  length of vehicle p
Settjn~ C--exact overall length of the

lus 10 feet
lus 5 feet
vehjc~e

end of this lesson)See Range Djagram~ Exercise 2 (at the

Di recti ens

1. instructor will demonstrate exert
2. Students will take turns rotatjng

ise I5 mjnutes~~
from behjnd-the-cheek to posts on

range to observe, record and assist with the exercise.
3, Students will perform exercise.
4. Start by drivjng forward between exercise markers, stop once rear of

vehicle has cleared the exit line.
5, Repeat exercise starting at either end of the exercise to gain practice

and rjght offsets of the exercise.
ise as ~rofjcjency develops the exercise markers should be

jn'both left
6. Repeat exert

decreased to settjn~ B. and then C.

The jnstructor should note and jmmediate

improper Startjng Posjtjon~--- - - - -

She student fails to property align
its jntended target.

7y correct the fo~~o~jng errors:

the tractor-traj~er  and aim it at

0

Failure to Adjust ~jrrors

The student fails to adjust hjs~her mjrrors before startjng the
maneuver.

improper Coordjn~tion  of ~ehjc~e Controls

~erky~ abrupt acce~eratjon, and sta~~jng are signs that the student
not able to smoothly coordjnate the basic vehicle contro~s~

improper Speed Control

Approaches the problem too fast, changjng speeds, or brakjng durjng the
maneuver are errors jndjcatjng poor speed control. a
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Improper Mirror Usage

Opening the door to look out or failing to recognize when steering
adjustments should be made indicate errors in mirror usage.

Improper Steering Control

Oversteering
The student makes too frequent steering adjustments, such as

making a steering adjustment too soon and then immediately
making a corrective action.

Making Adjustments Too Late
The driver makes the steering adjustment too late. If the

tractor-trailer gets too far off the correct path, the driver
will have to pull out of the exercise and start all over again.
Driver should be coached before this occurs.

Making Improper Steering Adjustments
The student turns the wheel prematurely to adjust the trailer's

path or, too much, or not soon enough. Or does not allow the
vehicle to get back in line once the adjustment has been made,
i.e., doesn't straighten out the steering wheel fully.

Evaluation

Student performance will be evaluated against the following criteria:

Proper positioning of the vehicle for the intended path of travel
Ability to recognize when adjustments are needed
Steering technique for making adjustments to vehicle position
Management of vehicle speed for amount of space available
Makes two or less barricade touches or hits
Does not use excessive time for exercise

Setting A--120 seconds
Setting B--100 seconds
Setting C--90 seconds

3. ALLEY DOCK  EXERCISE (6 hours)

NOTE: Students have practiced sight side alley dock with wider dimensions
at least once in Unit 1.6.

Purpose

The purpose of this exercise is to develop student ability to back a
tractor-trailer into a limited space at a simulated dock and to stop the
vehicle within a specified distance of the dock. The exercise is used for
student practice to enable them to develop proficiency toward the standards
required in the Pre-Street Range Test.

Range Layout

Street length - approximately 200 feet (depending on vehicle)
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Alley dock width:
Settjng A--12 feet 10 inches wide a
Setting B--12 feet 3 inches wide al
Settjng C--l1 feet 8 inches wide al

See Range Djagram, Exercise 3 (at end of

Directions

lley, 20 feet deep
ley, 20 feet deep
ley, 20 feet deep
this lesson)

1. instructor will demonstrate the exercise (5 mjnutes~~

2. Students will rotate from behjnd-the-wheel to posts on
observe, record and assist with the exercises.

3. Students will enter the simulated street and staying w
boundaries will come to a stop opposjte the alley dock
proper posjtjon to back into the dock.

ithin the street
with vehicle in

the range to

4. The exercise will be performed using two different maneuvers - backjng
in from the sight and backing in from the blind side. Although blind
side backing is taught and practjced by students for the experience it
provjdes, they will only be tested on sight side backing.

5. Student~s~  observers are required to act as driver's helpers ~swampers~
whenever blind side backing maneuvers are being practjced.

6. Drivers must stop the vehicle when the trailer is wjthin 24 jnches (or
less) from the rear barricade ~sjmu~ated  dock) without actually touching
the dock. As proficjency increases, the objective shall be to stop
~ithjn 12 inches (or less) from the dock without actually touching it.

7, The maneuvers ends when the vehicle comes to a complete stop wjthjn the
alley and the driver blows the horn to signal that he/she is ready for
the measurement to be taken of the distance from the rear of the trailer
to the rear barricade ~dock~.

8. Once student proficiency is developed with the alley dock wjdth at
setting A. the dock width shall be decreased to setting B. and then to
setting C.

Observation

instructors  should note and i~ediately  correct the followjng errors:

improver Startjng position

The student fails to properly align the tractor-traj~er  and iam it at
its jntended target.

Failure to Adjust Mirrors

The student fails to adjust his~her mirrors before startjng the backing
maneuver*
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Improper Coordination of Vehicle Controls

Jerky, abrupt acceleration, and stalling are signs that the student is
not able to smoothly coordinate the basic vehicle controls when
backing.

Improper Speed Control

Backing too fast, changing speeds, or braking during the backing
maneuver are errors indicating poor speed control.

Improper Mirror Usaqe

Opening the door to look out or failing to recognize when steering
adjustments should be made indicate errors in mirror usage.

Improper Steering Control

Oversteering
The student makes too frequent steering adjustments, such as making a

steering adjustment too soon and then immediately following up with
a corrective action.

Making Adjustments Too Late
The driver makes the steering adjustment too late. If the

tractor-trailer gets too far off the correct path, the driver will
have to pull up and start again. Driver should be coached to
“jack” the vehicle before this occurs.

Making Improper Steering Adjustments
The student turns the wheel in the wrong direction to adjust the

trailer's paths or "jacks" the vehicle too hard, too much, or not
soon enough. Or does not allow the vehicle to get back in line
once the adjustment has been made, i.e., doesn't straighten out the
steering wheel.

Evaluation

Student performance wil be evaluated against the following criteria:

Positions vehicle correctly before backing
Uses correct steering techniques for completing the maneuver
Does not strike exercise markers or go outside boundary of exercise
Does not need excessive pullups to complete maneuver
Stops within 24 inches (or less) of the simulated dock (rear barricade)

without striking it or touching it (Pre-Street Test requirement)
Makes only the one stop (doesn't move forward or back) once he/she is

within the dock and has sounded the horn for student observer(s) or
instructor to take measurement (from rear barricade to rear of the
trailer)

Does not exceed time for exercise
Setting A--5 minutes, 30 seconds
Setting B--5 minutes
Setting C--4 minutes, 30 seconds
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4, ALLEY DOCK - J~~KK~~~ED EXERCISE (6 hours)

NOTE: Students have practiced sight side alley dock with wider dimensions
at least once in Unit 1.6

purpose

The purpose of this exercise is to develop student abjlity to back a
tractor-trajler  into a l~mjted dock space, in a sjtuation that simulates a
limited space for parking a tractor-trainer  at an alley dock which requires
that the tractor be left at a 90 degree angle to the trailer while
~oading~unloading. The exercise is used to provide student practice to
enable them to develop profjcjency toward the standards required in the
Pre-Street Range Test.

Range Layout

Street length - approximately 200 feet ~depending on vehicles

Street width - 50 feet

Alley dock wjdth:

Settjng A--12 feet 10 inches wide alley, 10 feet deep
Setting B--12 feet 3 inches wide alley, 10 feet deep
Setting C--l1 feet 8 inches wide alley, 10 feet ddeep
See Range Diagrams Exercise 4 (at end of this lesson)

Directions

1. instructor will demonstrate the exercise (5 minutes~

2. Students will rotate from behind-the-wheel to posts on the range to

3.

4.

5.

6.

observes record and assist with the exercise.

Students will enter the sjmulated street and staying wjthjn the street
boundaries will come to a stop opposjte the alley dock with vehicle in
proper position to back into the dock.

The exercise will be performed using two different maneuvers - backjng
in from the sight side and backjng in from the blind side, in each case
ending up with the tractor fully jackknifed when the trailer reaches the
dock. Although blind side backing is taught and practiced by students
for the experience it provides, they will only be tested on sight side
backing.

Student~s~ observers are required to act as driver's helpers ~swampers~
whenever blind side maneuvers are being practjced.

Drivers must stop the vehicle when the trailer is withjn 30 inches (or
less) from the rear barricade ~simulated  dock) without actually touchjng
the dock. As profjcjency increases, the objective shall be to stop
wjthjn 18 inches (or less) from the dock without actually touching it.

-

l
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7. The maneuver ends when the vehicle comes to a complete stop within the
alley and driver blows horn to signal that he/she is ready for the
measurement to be taken of the distance from the rear of the trailer to
the rear barricade (dock). At the same time, the tractor must be in a
fully jackknifed position, that is, at a 90 degree angle to the
trailer.

8. Once student proficiency is developed with the alley dock width at
settinq A. the dock width shall be decreased to setting B. and then to
setting C.

Observation

Instructors should note and

Improper Starting Position

immed iately correct the fol lowing errors:

The student fails to properly align the tractor-trailer and iam it at
its intended target.

Failure to Adjust Mirrors

The student fails to adjust his/her mirrors before starting the backing
maneuver.

Improper Coordination of Vehicle Controls

Jerky, abrupt acceleration, and stalling are signs that the student is
not able to smoothly coordinate the basic vehicle controls when
backing.

Improper Speed Control

Backing too fast, changing speeds, or braking during the backing
maneuver are errors indicating poor speed control.

Improper Mirror Usage

Opening the door to look out or failing to recognize when steering
adjustments should be made indicate errors in mirror usage.

Improper Steering Control

Oversteering
The student makes too frequent steering adjustments, such as making a

steering adjustment too soon and then immediately following up with
a corrective action.

Making Adjustments Too Late
The driver makes the steering adjustment too late. If the

tractor-trailer gets too far off the correct path, the driver will
have to pull up and start again. Driver should be coached to
"jack" the vehicle before this occurs.
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~akjng improper Steering Adjustments
The student turns the wheel in the wrong direction to adjust the

trailer's paths or "jacks" the vehjc~e too hard, too much~ or not
soon enough. Or does not allow the vehicle to get back in line
once the adjustment has been made, i.e., doesn't strajghten out the
steerjng wheel.

Evaluation

Student performance will be evaluated against the following cr,iteria:

Posjtjons vehicle correctly before backjng
Uses correct steering techniques for completing the maneuver
Does not strike exercise markers or go outside boundary of exercise
Does not need excessive pullups to complete maneuver
Finishes with the tractor jackknifed (at a full 90 degree angle to the

trainers
Stops withjn 30 inches (or less) of the sjmulated dock (rear barrjcade~
without strikjng it or touchjng it ~Pre-Street  Test requirements

Makes only one stop ~doesn't move forward or back) once he~she is
within the docks and has sounded the horn for student observer~s~ or
instructor to take measurement ~from rear barrjcade to rear of the
trailers

Does not exceed time for exercise
Setting A--S mjnutes, 30 seconds
Settjng B--5 minutes
Setting C--4 mjnutes~ 30 seconds

5, SERPE~~~~E - FORCED AND REVERSE EXERCISES ~6~ours~

NOTE: Students will have practiced the forward serpentine exercise at least
once in Unit 1.4 at dimensions wider than those in Exericse 2.

Purpose

The purpose of the exercise is to develop the abjljty to maneuver the
vehicle in limited space and to develop profjcjency toward the standards
requjred in Pre-Street Lange Test.

Range Layout

Street length - approxjmately 320 feet ~depending on vehicles

Street width - SO feet, plus width of th drums, i-c., 25 feet required from
edge of the drums to the street boundary on each side

Obstacles - 3 required, each obstacle is made from a pair of 55 gallon oil
drums done on top of the others and butt welded end to end

Djstance between obstacles - 75 feet from the starting line to the first
obstacle and 130 feet from last obstacle to the stop line (these 2
distances remain constants

Setting A-- 58 feet, 6 inches (edge to edge) between each obstacle
(pair of drums~

Settjng B--55 feet, 6 inches (edge to edge)
Settjng C--53 feet, 0 inches (edge to edge)
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See Range Diagram, Exercise 5 (at end of this lesson)

Directions

1. Instructor will demonstrate exercise (5 minutes).

2. Students will rotate from behind-the-wheel to posts on the range to
observe, record and assist with the exercise.

3. Students will enter the simulated street from the starting line and will
then drive to the right of the first drum, to the left of the second
drum and to the right of the third drum and come to a stop when front
bumper of tractor reaches the stop line.

4. Students will then shift to reverse gear and back through the exercise
in a reverse pattern i.e., back to left of the first drum, right of the
second drum and left of the third drum and continue backing until front
bumper of the tractor clears the start line of the exercise.

5. Student(s) observers are required to be alert at all times to stop the
driver if he/she is in danger of backing over an obstacle and/or to move
an obstacle if a driver is unable to clear it due to a steering error.

6. Once stduent proficiency is developed with the distance between the 3
drums at setting A. the distance shall be decreased to setting B. and
then to setting C.

Observation

Instructors should note and immediately correct the following errors:

Improper Starting Position

The student fails to properly align the tractor-trailer and aim it at
its intended target.

Failure to Adjust Mirrors

The student fails to adjust his/her mirrors before starting the backing
maneuver.

Improper Coordination of Vehicle Controls

Jerky, abrupt acceleration, and stalling are signs that the student is
not able to smoothly coordinate the basic vehicle controls when
backing.

Improper Speed Control

Going forward or backing too fast, changing speeds, or braking during
the maneuver are errors indicating poor speed control.
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improper Mjrror Usage

Opening the door to look out or failing to recognjze when steering
adjustments should be made indjcate errors in mirror usage.

improper Steering Control

Oversteering
The student makes too frequent steerjng adjustments, such as mak

steering adjustment too soon and then immediately followjng up
a correctjve action.

Making Adjustments Too Late
The driver makes the steerjng adjustment too late. If the

ing a
with

tractor-trainer  gets too far off the correct path, the driver will
have to pull up and start again. Driver should be coached to
"jack" the vehicle before this occurs.

~akjng improper Steering Adjustments
The student turns the wheel in the wrong direction to adjust the

trailer's paths or "jacks" the vehicle too hard, too much, or not
soon enough. Or does not allow the vehicle to get back in line
once the adjustment has been made, i.e., doesn't straighten out the
steering wheel.

Student performance will be evaluated against the following criteria:

maneuver around the

lated street boundary

Makes timely and accurate steering corrections to
exercise obstacles

Does not touch or hit drums or go outside of simu
delineators

Does not exceed requjrements for motion control
Going Forward - no changes in direction or stops allowed
Going B'ackward - makes 4 (or less) changes in djrectjon or stops

Does not exceed time for exercise
Settjng A--Forwards 120 seconds; backward, 5 minutes
Settjng B--Forward, 90 seconds; backward, 4 minutes~ 30 seconds
Settjng C--Forwards 60 seconds; backward, 4 minutes

fi, P~LLEL P~K~~~ - ~~~KK~~~ED EXER~rSE (6 ~uurs~

NOTE: Students will have practiced this maneuver at least on ce in Unit
1.6.

Purpose

The purpose of this exericse is to develop and demonstrate the ability to
parallel park a tractor-trailer in a jackknifed position ~tractor at 90
degree angle to the trainers and to develop profjcjency toward the standards
required in the Pre-Street Range Test.
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Range Layout

Street length - approximately 200 feet (depends on length of vehicle)

Street width - 40 feet

Parking space width (at curb) - 8 feet, 6 inches

Parking space length
Setting A--exact length of trailer, plus 8 feet
Setting B--exact length of trailer, plus 7 feet
Setting C--exact length of trailer, plus 6 feet

See Range Diagram, Exercise 6 (at end of this lesson)

Directions

1. In this exercise it is best to disconnect air lines to the trailer
(drain the trailer air reservour to release brakes) in order to avoid
damage to the tractor air lines and/or gladhands.

2. Instructor will demonstrate the exercise (5 minutes)

3. Students will rotate from behind-the-wheel to posts on the range to
observe, record and assist with the exercise.

4. Students will enter the simulated street from the entrance end so that
the curb parking space is to the right of their vehicle. They will then
pull past the exercise and stop with the vehicle in a proper position to
back into the curb space between the 2 parked vehicles, which are
simulated with 2 barricades each of which is set at right angles to the
curb. The barricades will extend out intothe simulated street for a
distance of 8 feet, 6 inches.

5. The exercise will be performed by backing the vehicle into the curb
space so that the trailer is parallel to the curb and the tractor is
jackknifed (at a 90 degree angel to the trailer).

6. Student(s) observers must act as driver's helpers (swampers) during this
maneuver to prevent equipment damage.

7. Drivers must stop the vehicle with the trailer completely parallel to
the curb and with the trailer 24 inches (or less) from the curb. As
proficiency increases, the objective shall be to stop within 18 inches
(or less) of the curb, again without touching or hitting it.

8. The maneuver ends when the vehicel comes to a stop within the curb space
and the driver blows the horn to signal that he/she is ready for the
measurement to be taken of the distance from the side of the trailer to
the curb. Measurements must be taken at the front, middle and rear of
the trailer and the longest distance shall be the one that shall be
regarded as the driver's "distance".

9. Once student proficiency is developed with the curb space at setting A.
the available curb space shall be shortened to setting B. and then to
setting C.
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Observation

instructors  should note and immediately correct the following errors:

rmproper Startjng Position

The student fails to properly align the tractor-trailer and iam it at
its intended target.

Failure to Adjust ~jrrors

The student fails to adjust his~her mirrors before startjng the backing
maneuver.

improper Coordjnatjon of Vehjcle Controls

Jerky, abrupt acceleratjon~ and stal~jng are signs that the student is
not able to smoothly coordinate the basic vehicle controls when
backjng.

improper Speed &ontrol

Gojng forward or backing too fast, changing speeds, or braking during
the maneuver are errors jndjcating poor speed control.

improper mirror Usage

Openjng the door to look out or failing to recognjze when steering
adjustments should be made indicate errors in mjrror usage.

improper Steering Control

Oversteerjng
The student makes too frequent steering adjustments~  such as makjng a

steering adjustment too soon and then jmmediate~y following up with
a corrective action.

Making Adjustments Too Late
The driver makes the steerjng adjustment too late. If the

tractor-trailer gets too far off the correct path, the driver will
have to pull up and start again. Driver should be coached to
"jack" the vehicle before this occurs.

flaking improper Steering Adjustments
The student turns the wheel in the wrong direction to adjust the

trailer's paths or "jacks" the vehicle too hard, too much, or not
soon enough. Or does not allow the vehicle to get back in line
once the adjustment has been made, i.e., doesn't strajghten out the
steering wheel.
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Evaluation

Student performance will be evaluated against the following criteria:

Uses correct steering technique
Makes 4 (or less) changes in direction or stops
Does not touch or hit "parked vehicles" (simulated with the

barricades)
Makes 2 (or less) curb touches
Does not cross over (or climb) the curb with trailer wheels
Does not exceed allowabel distance from curb

Trailer parallel and not more than 24 inches from curb -
throughout the length of trailer(in-course)

Trailer parallel and not more than 18 inches from curb -
throughout length of trailer (end-of-course)

Does not exceed time for exercise
Setting A-- 5 minutes
Setting B--4 minutes, 30 seconds
Setting C--4 minutes

7. CONTROLLED STOP LINE EXERCISE (NO SPECIFIC TIME ALLOCATION)

Purpose

The purpose of this exercise is to develop student ability to stop smoothly
at a predetermined point and to develop proficiency towards the standards
required in the Pre-Street Range Test.

Range Layout

Stop line should be marked at beginning and ending point of all other
exercises or at least one or two of them.

Dimensions of line, 3 to 4 inches wide and at least 10 feet long.

See Range Diagrams for all other exercises (at end of this lesson)

Directions

1. Instructor demonstrates exercise at least once when demonstrating other
exercises.

2. This exercise shall be incorporated into all other exercises and student
will assist with observation and recording this activity as specified
for all other exercises.

3. The exercise will be performed using two different maneuvers - stopping
with the front bumper as close as possible to the starting line of an
exercise and stopping with the rear (trailer) bumper as close as
possible to the exit/stop line. Although the trailer bumper stop will
be practiced to give students experience, they will only be tested on
stops for the front (tractor) bumper.
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4. Drivers must stop the vehicles with the front bumper within 24 inches
(or less) of the stop line ~wjthout actually going over the line) at
thestart of each exercise. As drivers leave an exercise they shall
continue past the exit line until the rear ~tra~ler~ bumper has actually
cleared the exit Tine and then stop with the bumper within 30 inches (or
less) of the line.

5. The objective shall be to make a smooth controlled stop with a single
brake application only. Once stopped, the horn shall be brown to signal
that the driver is ready for the measurement to be taken. Driver shall
not move the vehjc~e until measurement has been recorded and permjssjon
given to move again,

6. Once student proficiency is developed at the above djstances~  the
requjred stoppjng djstance shall be reduced as follows~

Tractor front bumper
24 inches down to 20 inches
20 inches down to 18 inches
18 inches down to 16 inches

Trailer rear bumper
30 inches down to 28 inches
28 inches down to 24 inches

O~serv~t ion

instructors  should note and ~mmedjate~y correct the following errors:

Failure to Adjust ~jrrors

The student fails to adjust the mjrrors before startjng the back ing
maneuver,

improper ~oordjnatjon of ~ehjcle controls

Jerky, abrupt brakjng, and stal~jng are signs
able to smoothly coordjnate the basic vehic
A tractor front bounce ~nose rebounds or the
exhausted from the brake system are jndjciat
modulation of the treadle brake valve.

that the student is not
le controls when stopping*
sound of air being
ive of impropoer

improper Speed control

Approaching the line too fast or too slow, or changjng speeds, durjng
the maneuver are errors indicatjng poor speed control,

DOTE: Tractors used in this exercise should be equpped with an air brake
app~jcation pressure guage to aid students in ~earnjng smooth
stoppjng techniques.
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Evaluation

Student performance will be evaluated against the following criteria:

Completes maneuver with a smooth, controlled stop
Makes a single treadle valve application, that is properly modulated to

bring the vehicle to a complete halt at the desired stopping point
Above items are evidenced by lack of tractor nose rebound and/or the

sound of air being exhausted from the brake system
Does not exceed distance for exercise
Student level A--front bumper 24 inches or less from line
Student level B--front bumper 20 inches or less from line
Student level C--front bumper 18 inches or less from line

NOTE: On setting C. the approach should be at least 100 foot long and
approach speed should be between 8 and 10 mph at start of the
approach i.e., when passing the single traffic cone marking the start
of the "approach run".

8. OVERHEAD CLEARANCE EXERCISE (4 hours)

Purpose

The purpose of this exercise is to help students develop the ability to
judge amount of horizontal clearance the vehicle may have and to develop
proficiency towards the standards required in the Pre-Street Range Test.

Range Layout

The layout must provide a method of displayed variance in horizontal
clearance. The most commonly used device is a pair of uprights (at least 16
feet high) with an adjustable cross bar (of lightweight easily broken wood)
suspended between the uprights. The cross bar is raised or lowered by
clotheslines running through two pulleys (one atop each upright). Those
students acting as observers raise or lower the cross bar at the request of
the student driver. See Range Diagram, Exercise 8.

Directions

1. The instructor reviews the purpose and procedures of the exercise with
the students.

2. Students perform the exercise

Approach the problem and makes a stop at the "starting line" (which is 5
feet from the adjustable cross bar as measured from the front edge of
a tractor-cab's roof).

Makes a judgement with regard to amount of clearance available and calls
out his estimation of "Too high," "Too low," or “Just right" to the
observer and/or instructor.

Moves vehicle slowly ahead and stops when the trailer roof is within 12
inches of the cross bar and stops again to check.

Checks by sticking head out of cab window and looking up over his/her
right shoulder.
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Proceeds if he/she thjnks that the trailer will clear the cross bar with
no more than 6 inches to spare ~more or less results in a "no
score".

Asks for adjustment of the cross bar if they do not think they can
clear.

NOTE: This exercise should be done with both conventjona~ and cab-over-
engine type tractors and with varjous height van trailers to enable
students to gain practice in clearance judgment.

Evaluation

Student performance will be evaluated against the following criteria:

Abj~jty to correctly judge horizontal  clearance
Correct--goes under when it is withjn the required 6 inches,

stops; asks for adjustment when not within 6 inches
error--goes under when not wjthin the requjred 6 inches, asks for

adjustment when it is within the 6 jnches
Does not exceed time for exercise

Student level A--110 seconds
Student level B--LOO seconds
Student level C-- 90 seconds
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Straight Line Backing
@Inm Start Line

r-7

I
I

i
L I---

ml
Ls;'

la

Alley Widths
A=13 FT.
B=12 FT.
C=ll FT.

Exit Line
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Range Diagram
Exercise 3-Alley Dock

Two-Way Street
(50 FT. Wide)

l
lm~mla gs~m~mmlgsgs la gsgs

1 K t
! 20 FT.% ☺

- - - v - - - - - v - - - - - - - - - 0 ‘---+
2

50 FT.

w = Travel Forward
ry =Barricades  (4) Each 10 FT Long
q  = Traffic Cones Set 10 FT. Apart
0 = Instructor Position

.*. l . = Instructor Movement
- - - = Dashed Line for

Measurements

Dock Widths
A=12 FT., 10 IN.
B=12 FT., 3 IN.
C=ll FT., 8 IN.
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Range D;agram
Exerc;se 4-Alley Dock- Jackkn;fed

0.
l �

**I*

+ - - - - -  --------& -*.@  4 ----i)

140 FT. 50 FT.
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Range Diagram Exercise 5-
Serpentine Forward and Reverse

Distance Between
55 Gallon  Drums
A=58 FT., 6 IN.
B=55 FT., 6 IN.
C=53 FT., 0 IN.

Stop Line l#l
5

5

5

gS =Traffic Cones Set
20 FT. Apart

0 =55 Gallon  Steel Drums
Butt Welded End to End

-k = Travel Forward

4 = Travel Reverse

@ = Instructor

- - - = Dashed Line for
Measurements

Start and End Line Fo] 17 a
Street Width=25 FT. on

Either Side of 55 Gallon  Drums

I 1
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0 ii-E
Wheel  Gap

I+
40 FT.

-+-
Adjustable 40 Ft.--w-w ------se----- ------+4



Range Diagram
Exercise g-overhead Clearance

Pull Ropes, Each Side, Running
Thru Pulley at Top of Posts for

0 Raising or Lowering Crossbar.

Overhead View

Adjustable o/33-k Stanchions
Height 5 !T ..
Crossbar

Approach
m = Traffic Cones

0 = Instructor

+ = Travel Forward
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Time ~~~~tted: 18 hours

prerequisite: passing score on the Pre-street cadge Test

The purpose of this lesson is to enable students to transfer basic vehicle
control skills from the range to street e~v~r~~~ent under c~~tr~~~ed
conditions spirited traffjc~ forking in their usual three person teams per
ve~~c~e~~~struct~r. Each student will receive a ~i~i~u~ of 3 hours ETW time
in low de~sitv traffic, fo~~~~ed b.y an additional 3 hours BTW time in
moderate density traffic.

Mater i al s

obstructer Aids

None

Stude~t.~ater~a~

Road ~bse~ver's ~~eck~jst,  in Unit

Rules for bystreet ~r~vi#g, in Unit 1.1 af Student manual

Driver's Duty Status necked ~~r~ver~s Daily ~ogb~~k~ in ~~~c~ to record all
driving time and miles as required by this curriculum

NOTE: A71 students must have a driver's 'license or learner's permit as may
be required by the laws in your State, in their possession at all
times when be~j~d-t~e-~~ee~ in ~nstreet training lessons.

Road ~bserver's Check

~~~pb~ard with severa

~~ujp~e~t

Tractor-trainer, s-ax
trailer tandems

Tractor-trainer shall
supervision of the in

1 e with van type-trailers preferably with sliding

S

ist (at end of prevj~us lesson)

extra copies of the Range ~bserver's checklist

be given a pretrip inspective  by students under
truct~r
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Tractor must be sleeper berth eauipped or have sleeper area modified to
accomodate seats for'the two obser'v'er students

All students and instructor must wear seat belts at all times

Tractor-trailer shall be properly licensed, perm itted and insured and
"Student Driver" signs displayed (if required in your State).

Instructor's mirror (convex type) shall be mounted on right cab door to
allow right rear of trailer to be observed on turns. (Mount mirror below
window level to avoid blocking the student driver's view.)

Content

Activity or Topic Approximate Time

1. STREET OPERATION: LOW-DENSITY ENVIRONMENT 9 hours
2. STREET OPERATION: MODERATE-DENSITY ENVIRONMENT 9 hours

18 hours
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The purpose of this lesson is to p~~vjde students an ~p~~rt~n~ty to gain the
profj~jen~y and &~nf~dence needed in coping with the ~jg~~ay traffic
env~orn~e~t under ~~~-densjty traffic ~~ndjt~~ns.

The routes selected for this lesson
to practice basic vehicle ~pe~atj~n
and traffic ~~~d~tj~ns, The follow
the extent possible.

Suburban areas are gen~~a~~y most a~~r~~rjate.  Rural areas are
a~~eptab~~ if accessible to the school. urban areas with heavy
traffic, s~~~~d be avoided at this stage.

Density

This lesson s~~~~d begin on routes with vjrt~a~~y no ather traffic,
p~~gressjng to routes that pr~vjde a ~j~jted blent of traffic.

The routes selected shou
~n~~nt~~~~ed jnte~sect
grades.

ld expose drivers to &~~tr~~~ed and
ions, freeway ~~ter~~a~ges~  hills and long

In addjtj~n to the g~n~ra~ practices for ~~street
~ntr~d~~tj~n of this ~an~a~~ this lesson will emp
pr~~ed~res:

The d~ratj~n of actual drjvjng should be ~j~jted to 10 to 15 ~j~~tes at
first. Most students will be nervous abort operating in traffic and

~~tatj~g students frequently is
igh leve 1 of ~~ar~j~g and safety.

will t~eref~re tire ~~jc~~y.
j~p~rtant to ~ajntajnjng  a h

maneuvers

students shooed be djr~~ted to
Left and right turns
Lane flanges
~eg~tjatj~g curves

perform the f~~~~~jng maneuvers:
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Observers

Observer students should be required to fill out the Road Observer's
Checklists provided in their Student Manuals.

Critiques

Instructors and observers will provide critiques as described in the
Introduction section of this manual.

Assistance

To allow students to concentrate their attention upon vehicle handling,
instructors should provide assistance to the students by

reminding them to shift gears when necessary.
reminding them to signal and cancel signals.
warning them as to potential hazards, excess speed, insufficient

clearance and safety margins.
directing them around areas of congestion, low overhead or lateral

clearance, reversible traffic lanes, and potential hazards from
other road users.

Weather

Students should experience their first street lesson under favorable
weather conditions.

Observations

Instructor and student observers should note and record errors in basic
vehicle control using checklists provided. Errors to be recorded are as
follows:

Acceleration

Jerky, abrupt accelerations, both from a standing start and when
increasing speed.

Braking

Smooth, controlled stop, no rebound of front end or sound of exhausting
air

Stopping Point

Coming to a stop beyond the stop line or other designated stopping
point.

Upshifting

Stalling
Operating out of the designated rpm range
Lugging
Slipping the clutch
Waiting too long to shift up
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delayed shift between gears amusing too zany rpm)
Missed shift amazing to drop back into another gear)
Gear clash

~~~~~ing engine speed to exceed or fall short of des
~ear~e~g~ne ~js~at&~ resenting in lurch as clutch is
delayed shift
Over or under rey~~~g ~e~~ee~ gears
Gear clash

lugging ~fai~~re to shift seen en~~g~~
Excessive loss of speed
Roll back when starting from a standing point

starting on an Incline

ignated rpm range
re7 eased

le

Roll ing back
staffing the engine
Excessive clutch s~~~~ing, ~arti~~~a~~y at high RPM

starting down the h
~aj~ing to maintain

in too high a gear
steady brake pressure (e.g., fa~n~ng~

Excessive speed in entering turn or at an jntersecti~n,  is ind~&ated by

sharp lateral a~~e~~rati~n
~rakj~g while in the curve or turn

~~~c~~ng or crossing lane ~arkjng been operating in a strajg~t line

~anderjng back and forth between lines or t~~c~jng or ~r~ssjng lane
~arkjng while in curve

operating outside of the designated lane while in a turn
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Right Turn
Right rear wheels cutting across curb or road edge

Left Turn
Beginning left turn too early (cutting across lanes approaching

from the left)

Curves
Wheels not kept within lane markings, fails to steer far

left/right to compensate for the off-tracking of the trailer

2. STREET OPERATION: MODERATE DENSITY ENVIRONMENT (9 hours)

Purpose

The purpose of this lesson is to permit students to acquire confidence and
proficiency in coping with the highway-traffic environment under conditions
of moderate traffic.

Routes

The routes selected for this lesson would be similar to those used in the
previous lesson except that the areas and hours of the day would be selected
to create a moderate amount of traffic.

Directions

The procedure employed in this lesson is identical to that of the previous
lesson except for the following:

Duration

The duration of each behind-the-wheel session may be increased to 15-20
minutes.

Assistance

While instructors should be prepared to provide the type of assistance
described in the earlier lesson, the student's need for it should
decrease.

Observations

The observations made in this lesson and the checklist used would be the
same as those used in the previous lesson.
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UNIT 1.9 SPECIAL RIGS

PURPOSE

The purpose of this unit is to introduce students to the characteristics of
special rigs, i.e., those different from the standard vehicles taught in
this curriculum.

OBJECTIVES

Performance Objectives

Student must be able to

o recognize the most frequently encountered- special rigs.

o determine whether they can safely operate any type of special rig.

Knowledge Objectives

Student must know

o the function, operating characteristics, physical dimensions,
special features, and hazards of special rigs.

o the hazard of attempting to operate a rig when the driver is not
qualified.

Skill Objectives

None

Attitude Objectives

Student must believe that

o special rigs require special qualifications and training.

LESSONS

Lesson 1. Characteristics of Special Rigs (Classroom) 1 hour

Lesson 2. Observation of Special Rigs (Lab) 3 hours 30 minutes*

* Optional
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Time A~~otted~ 1 hour

Prerequjsjtes~ Unit 1.1

Purpose:

Special rigs are those tractors and trailers click are different frond the
standard 5-axle, 18 wheel tractor-trainer  blitz a 40-45 foot van) on ~~~c~
this course is based. The purpose of this 'lesson is to ~dentjfy and discuss
frequently encountered special rigs and their characteristics.  ~e~~c~e
descr~ptions~ important c~aracter~stics~ candying and special requirements
wi71 be the main points covered. The basic idea is to introduce students to
the wide varjety of tracturs and trailers in the trucking industry and the
need for specialized training.

Materi al s

~~struct~ona~  Aids

visuals I- 15

Student paternal

No additional  maternal requjred

instructor ~aterja~

required

Context

Actj~jty or Topic

1. SP~~~A~ RIGS

Approximate Time

1 hour
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1. SPECIAL RIGS (1 hour)

What is a Special Vehicle?

Any combination vehicle that differs from the standard tractor and 40-45
foot dry freight van trailer with 5 axles and 18 wheels, as used for the
basic training vehicle in this curriculum.

Vehicles with more than one point of articulation
Vehicles that are overlength, overheight, overwidth, and/or overweight
Vehicles with very low vehicle-to-ground clearances
Vehicles that, when loaded, have a high center of gravity
Vehicles with load stability problems
Vehicles that are used for special cargos
Vehicles that require special handling

Visual 1 Twin Trailers

Multiple Articulation Vehicles

Twin Trailers (also known as double-bottoms, doubles, or set of joints)

Two basic types, western doubles and turnpike doubles

Western Doubles

Description
Two semi-trailers.
Second trailer converted to full trailer using a converter gear

A set of wheels with a fifth wheel
Second semi-coupled to fifth wheel

Connected to first trailer by a pintle hook and eye
Pintle hook is on back of first trailer
Drawbar and eye is on the end gear of the converter

Distinguishing Characteristics
Points of articulation

Doubles have three (normal combination has one)
Point l--First trailer kingpin and fifth wheel
Point Z--Pintle hook and eye
Point 3--Converter gear fifth wheel and kingpin of

second trailer
Improves maneuverability

Other Major Characteristics
Trailer length 24-31 feet
Overall length 60-75 feet
Trailer type--can be tankers, flat beds, dumps, etc.
Location--normally used in the Western United States
Cargo--diversified

Handling
Regular safe-driving practices for single semi-trailers
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Special handling points:
Avojd backjng--extremely  diffjcu~t as it is not designed for

>
ing

this
Smooth steering required ~jerking or whjpping wheel is

greatly magnjfied in second trailer)
Heaviest trailer must always be in front of righter one
Don't apply brakes in curve ~causes second trailer to dip
Be aware of greater length ~passing~ Iane changjng~ cross

intersections
Can't make tight turns with close coupled rigs
Watch out for bumps, potholes, etc., tops of trailers can

strike each other
Be aware of tracking to stay in lane through curves

Special Requjrements
Driver trainjng-- requjres jncreased levels of knowledge and

proficjency in hand~jng
Road use and permits--37 States allow doubles to operate on their

hjghways~
In those States, lengthy wejght~ permjt and road use

requjrements vary--see individual regulations
~nspectjon

Drawbar and pintIe hook ~proper~y in place and hooked~
Safety chains are in place
Light cords are attached
AT'7 air lines hooked property and aIT valves opened (or shut

as may be required
Coup~jng and uncoupling (see Unit 1.7)

Turnpjke Doubles

Description
Same as Western Doubles except for size

Djstjnguishing Characteristjcs
Trailer length - 35 to 40 feet
Overall length - over 100 feet
usually high power engjne, multiple gear range transmissjon

Other major Characteristics and Hand~jng--same  as Western Double

Special Requjrements:
Driver trajning

Requires increased levels of knowledge and proficiency
in handling

Requjres special driver's license to operate
Road use and permits--can be operated only with special
permit on desjgnated toll roads (see indivjdua~ State
regu~at~ons~

inspection--basjca~~y  same as Western Doubles
To11 road authority often requires special procedures that

are more strjngent

*This now changing as
this manual goes to press

0

0
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Visual 2 Triple Trailers

,miples, triple headers, triple bottoms or set of joints)

Description
Three semi-trailers
Second and third converted to full trailers using converter gear
Connected by drawbar and pintle hook

Distinguishing Characteristics
(Student should be able to identify the five points from the
previous discussion of doubles:

3 kingpin-fifth wheel connections
2 eye-pintle-hook connections

Trailer length - 27 feet
Other major characteristics and handling--same as doubles

Special Requirements
Driver training

Requires increased levels of knowledge and proficiency in
handling
Requires special license in some States

Road use and permits --operated only in far western States with
special permit on designated highways (see individual State
regulations)

Inspection--same as doubles

Visual 3 B-Trains

B-Trains

Description
Two semi-trailers

First trailer
Tandem rear axles are to the rear of the trailer body so

second axle is under the nose of second semi-trailer
Fifth wheel mounted above second axle (eliminates the

need for converter gear)
Second trailer

Couples to first using fifth wheel described above
(eliminates one point of articulation)

Distinquishing Characteristics
Points of articulation.

B-trains have two (doubles have three, normal combination
one)

Position of rear tandem axles (first trailer)
Tandem rear axles moved so second axle is behind the body of

first trailer (normally both axles are under trailer)
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Other major Characteristics
TraI ler and overai l length --will vary depending on State or

province operated in (e.g., two 40-foot trailers, one
40-foot and one 27-foot trailer, etc).

Trailer type--can be vans, tankers, flat beds, dumps, etc.
Location--norma~~y  used in Canada; however, starting to
catch on in ~nite~ States
Cargo--djversified

Handling
Regular safe-drivjng practices for norma
Specia'I hand~jng points:

combjnations app

Avoid backjng--diffjcu~t  whomever, easier than backing
regular doub~es~

Smooth steering requjred ~jerking or whipping wheel is
magnifjed in second trailer) , _ _ I _

Need to be aware of greater length ~passing, lane clangings
crossing intersectjons~  etc.)

Need to be aware of trackjng in order to stay in lane through
curves

Special Requirements
Driver training

Requjres increased levels of knowledge and proficjency
in hand~jng

Requires special license in al1 States
Road use and permits--operated with special permjt on
designated hjghways (see jndivjdua~ State regu~atjons~

~Oversjzed  Loads)Visual 4 Specia‘l Trailer Types

Oversized Vehjc~es

Description

Trailer types jnc~ude ~owbeds, drop frames, flat beds, and open
top vans

zany wheels and axles ~depends on actual weight, size of cargo,
and State regu~ations~

zany equjp~ed with outriggers to support oversized Toads
Converter gears attached to trailer or tractor by fifth wheezy

kink-~jn or attached to cargo itself ~djstributes wejght over
morn axles and~or supports longer loads).

Use

Desjgned to haul cargo which is
Overdjmensiona~
Overweight

Such as
Power plants ~nuc~ear reactors~
industrial dryers ~chemica~ plant soda ash dryers
Heavy construction equipment ~cranes, earth movers, etc.
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Special Requirements

Driver training
Requires increased levels of knowledge and proficiency in

handling
Usually requires special license

Road use and permits
Usually operated with special permit (depends on size and

weight of load) on designated highways (see individual
State regulations)

Inspection and securement
Requirements will vary depending on type of cargo, size, and

State regulations

EXAMPLES: 2-axle double drop lowbed with outriggers
Double drop frame
2 rear trailer axles
Outriggers (attached to each side of trailer when

extended, support a wider load)
5-axle removable gooseneck low bed with detachable 2-axle

dolly
Low bed frame
3 rear trailer axles
2-axle dolly attached to rear of trailer
Detachable gooseneck (allows trailer to rest on ground

for loading heavy equipment, e.g., bulldozers, end
loaders, etc.

Custom trailer and dolly for hauling large diameter and long
commodities

Drop frame
2 rear axles

4-axle dolly attached to trailer using the actual cargo
itself (e.g., one end of cargo rests on dolly, the other
end on the trailer)

2-axle float
Flat bed frame.
2 rear trailer axles (used primarily in oil fields for

hauling drilling equipment, pipes, etc.)
Has no landing gear

4-axle removable gooseneck lowbed with outriggers
Low bed frame
4 rear trailer axles
Detachable gooseneck (allows trailer to rest on ground

for loading heavy equipment, e.g., bulldozers, cranes,
etc.)

Outriggers used to support wider loads
Multi-wheel low bed trailer with jeep dolly

Low bed frame
2 rear trailer axles

2-axle jeep dolly attached to fifth wheel of tractor (in
between tractor and trailer)

2-axle extendable low bed trailer
Low bed frame (single drop)
2 rear trailer axles
Trailer capable of being extended (e.g., closed 40 feet,

extended 55 feet)

1.9-7



Visual 5 Low Clearance Vehjcles

Low Clearance Vehicles

Two basic kinds, double drop frame and drop frame

Description

Double drop--Frye drops between the kindpin and trailer axles
Single drop--frame drops right behind kingpin

Use
Designed to haul heavy oversized cargo (low beds) or to accommodate

greater cubic capacity loads Ivan type traj~ers~
Special Requirements

Driver training
Requires increased levels of knowledge and proficjency in hand~jng

Sometimes requires special license
Road use and permjts --depends on trailer type, size and wejght of cargo

(see jndjvjdual State requjrements~

EXA~PLES~ Double Drop Frame
Low bed (also known as "flat bed", "low boy", or ~'equjpment

ing

Desjgned to haul heavy equjpment,  e.g., bu~~dozers~
cranes, earthmovers, etc.

Oversjzed items, e.g., power plants, boilers, generat
statjons

Can have bottom clearance problems especjally at
railroad crossings, curbs, large potho~es~ etc.

Trailer may have 4-axles and as many as 24 wheels
Addjtional information can be found in the

Oversjzed Vehicle section
Warehouse or furniture van

Most common van in household goods moving industry
Drop-jn frame provjdes greater cubic capacity~ e.g.,
maxjmum drop of 27 inches adds approximately 3~000

IS

cubic feet of cargo space
venerably easier to load because of drop (if hand

loadings
Wheel housjng can create ~oadjng problem.

Requjred to accommodate wells for 20-jnch whee
Difficult for fork~jft to pass beween wheel housing

E~ectronjcs vans
Desjgned origjna~~y  to handle delicate electronic

equjpment
Air ride or soft ride suspensjon protects load . . . .
Also used to haul high bulk, low weight commodities,
i.e., "balloon frejght" such as clothing,  potato
chips, plastics

Drop of 21 inches is smaller than warehouse van
No wheel wells so ~oadjng problem with wheel housing

eljmjnated
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Smaller 15-inch wheels allow for flat floor
Less capacity
More heat buildup in brake drums and tires
Not as much capacity as warehouse van
Capacity not limited by wheel housing area above

rear axle

Livestock transport --designed to carry live animals,
e.g., cattle, sheep, hogs, etc. (Additional material
in Unstable Vehicle section)

Single Drop Frame:
Low bed (also known as "flat bed")

Designed to haul higher loads without exceeding
height limitation laws

Can have bottom clearance problems (not as bad as
double drop frames)

Trailers can have many axles and wheels depending
on type of load and its weight

(Additional material in Oversized Vehicle section).
Warehouse, furniture or electronics van

Can have either a drop or double drop frame design
(see Double Drop Frame explanation)

Visual 6 High Center of Gravity Vehicles

0
High Center of Gravity Vehicles

--EXAMPLES: Dry Bulk Tankers

Description
Semi-trailer, shape varies

Usually cylindrical
May be high on both ends
Slope to center bottom discharge gate

Uses
Transportation of dry bulk cargo ranges from flour, sugar,

and powdered milk to ground limestone, cement, fly ash, or
plastic pellets

Characteristics
Varying lengths
Loaded through openings on top

Unloaded using a blower mounted on trailer or may get power
from tractor power take-off or the engine exhaust system

Some unload by gravity through bottom of tank

Handling
Basic handling procedures should be observed

Usually have high center of gravity
Need to keep speed under control
Especially important when negotiating curves and turns
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Ljvestock Transports
Any ~jvestock transport that has been converted to operate

with two or three decks has a high center of gravjty
Animals rjding at top of trailer cause high center of

gravity ~additjona~ tnateria~ in Unstable Vehicle
sections

reefers ~meat trailer type)
Any meat railer with rails attached to the roof of the

trailer used to hang meat for transporting
High hanging meat creates high center of gravity.
~Addjtiona~ material in Unstable Vehicle sectjon~

Oversized Vehicles Edith oversized Toads)
Any trailer transporting oversjzed loads with cargo

restjng abnormally high on trailer wi17 have a high
center of gravity problem

~~A~PL~: Drop frame custom trailer and dolly transpor-
ting a nuclear reactor ~reactor resting on
cradles stretched between doITy and traj~er~

Visual 7 Examples of Tankers

Liouid Tankers

Description
Semi-trailer--ejther  oval ~most commons, cjrcu~ar or square

shaped
Load~un~oad  mechanjsms maybe connected to tractor

Uses
Transportatjon  of liquid cargo
Hot tankers~ e.g., asphalt
Cold tankers~e.g., milk, orange juice
Pressurjzed~ e.g., ~iquifjed gases

Characteristics
Varying lengths
Compartments ovaries from one to many~
May or may not contain baffles (plates to keep ~jquid from

s~oshjng~
Handling djffjcu~t to master because of surging Toads, creating an

unstable vehic'le
Often carry hazardous materials

TRAMPLES : Petro~eum~Chemica~  Tanker
ranges from one to five compartr~ents
Available with or without baffles
Capacitjes up to 9~~00 gallons

1.9-10



Acid Tank
Identified by small diameter tank and external stiffener
rings Variety of linings and baffles

Can be insulated
Capacity: Up to 6,000 gallons of liquid

Liquified Gas Tanks
Designed for high pressure
Traniport butane, propane, oxygen, hydrogen, other gases in

liquid state

Insulated Tank
Made of steel

Can carry materials up to 500°F (260°C)
Made of aluminum

Can carry materials up to 400°F (204°C)

Milk Tankers
Unbaffled with smooth lininqs
Must be kept especially clean
Rarely used for other cargo
Trips often made with partial loads, i.e., loads become

smaller as deliveries made
Especially difficult to master handling because of smooth,

unbaffled interior and partial loads
Handling

Problems created from improper:
Acceleration--liquid shifts rapidly toward rear
Braking--shifts rapidly forward--causes vehicle to
jump ahead again when almost stopped

Turning--center of gravity moves outward
Handling problems magnified with partial load, with or

without baffles
Driver should:

Accelerate gradually
Anticipate stops (apply brakes gradually)
Avoid braking in turns
Turn tanker at safe speed under control (the

greater the speed, the greater the force of
momentum). Avoid breaking during turns

Special Requirements (liquid tankers)
Driver training--requires increased levels of knowledge and

proficiency in handling
Specific training would depend upon type of trailer and

cargo
Road use and permits --see individual State requirements and

(hazardous materials transportation regulations)
Inspection

Check tanker for leaks
Check all hoses, valves and fittings
Thereafter, use standard semi-trailer inspection

procedures
Emergency valve release
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Visual 8 ~xa~~~e of Trailer transporting livestock

livestock transport

double drop frame design
Slots or holes insides to allow 1
May have side doors instead of at

ivestock to breathe
rear or may have both

Uses
transportation  of live a~~~a~s, i.e., cattle, sheep, hogs, etc.

~engtb maybe anywhere from 27-45 feet (27 feet in doub~es~
fixed tandem axle.
Can be converted to overate with two or three decks, for smaller

a~j~a~s~ e.g. pigs, sheep
Some can be converted into dry freight vans for ba~k~au~

Live cargo can create problems ~s~ift~ng of ani~a~s~
Driver should:

Drive at speed where he can safely keep vehicle under control
been brak~ng~ tap brakes nightly to set ani~a~s~ then

gradually apply brakes
Never attempt to drive without proper training

Special requirements
Driver training-- re~ujres increased levels of knowledge and

~rofj~jen~y in candying
Driver responsible for ~'~assengers~'  dearth and safety e~route
Road use and ~er~jts--see State requirements for trans~ortatjon of

livestock

Visual 9 refrigerated relieve

Two types of refrjg~rated trailers
Nose mount--refrigeration  unit mounted on upper front of trailer
Belly mount--refrjgeratjon  unit mounted under trailer

restriction
Levi-trainer, van "box" type
bode have racks or rails suspended from roof (also called 'cleat
railers" on ~~i~~ beef, pork or lamb carcasses are fungi

Others have separate ~o~~art~ents ~so~e cargo frozen, some kept
cool >

~ontajn slotted floors to allow for air or gas ~ir&u~atjon~

Uses
refrigeration of some cargo and some c~e~j~a~s,  e.g., meat,

vegetables,  fruit
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Other Characteristics
Refrigeration units have own engines powered by:

Gasoline
Diesel
Liquified petroleum gas

Also have own fuel tank
Floors, sides, and roof thickly insulated

Handling
High center of gravity on meat-railer models
Swinging meat (beef, lamb, pork carcasses) is more of a handling

problem than sloshing liquid
Loosely packed swinging meat loads create very dangerous stability

problems
Safeloading procedures are vital

Special Requirements
Driver training--requires increased levels of knowledge and

proficiency in handling
Road use and permits--see individual State requirements (transpor-

tation of edible cargo)
Inspection

Check trailer:
Holes in walls
Ceiling and floor ducts
Doors and door gaskets
Fuel level of reefer
Reefer engine

Coolant
Oil
Refrigerant level

Special Cargo Vehicles

Includes any vehicle designed to haul primarily one particular type cargo

EXAMPLES: Tankers Designed to Transport Edible Cargo
Should not transport any non edible cargo (e.g., milk tanker)
Should follow State guidelines for transporting certain types of
edible cargo in the same tank

Visual 10 Pole Trailer

Pole Trailer

Designed to carry long narrow cargo
Telescoping
Hauls:

Poles
Timbers
Logs
Steel girders
Concrete beams

Consists of 2 "U" shaped cradles (bunks), connected by a steel pole
(reach)
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Reach can be shortened or lengthened
Some desjgned wjthout a reach (load "po
Some use straight truck as tractor with

flat bed body

les" become body~
front bunk mounted on a

Visual 13. Auto Transport Trailer

Auto Transport Trailer
Designed to transport only cars and pickup trucks
Can carry six full size cars, up to ten subcompacts
various sizes and arrangements designed mainly by car carrier for

specja~jzed field

Six-car rack most common example
Ramp can be raised~~owered
Cars drive on~off ramps
~arjation: Seventh car mounted on rack above tractor

Special Hand1 ing Vehicles

~ehjc~es that present special handling problems because of vjsjbj~~ty,
vocation of steering axle, etc.

City Pickup and De~jvery Tractors

Visual 12 Low Cab Forward

Cab in front of engjne.
Small diesel used for city pickup and delivery work
Heavy duty diesel used as combo city and short distance line haul rig

Visual 13 Snub Nose Tractor

Short BBC Conventjona~ (also known as a "snub nose~'~

Conventional  cab tractor
Rear of engjne protrudes into cab
Often used for close clearance city work

Visual 14 Heavy Duty Half Cabs

Cab-3esjde-Engjne  (also known as a "half cab")

Heavy duty diesel
Most frequently  used as a "yard horse" or ~'goat~' ~shutt~e transfers

Visual 15 Dromedary Tractor

Dromedary Tractors

Tractors with a cargo body mounted between the rear of cab and fifth
wheel
"Dram box" may be loaded from rear or side doors

a
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EXAMPLES: 8 x 4 heavy duty dromedary tractor
6 x 2 or 6 x 4 dromedaries that pull car racks

Recap

Many special rigs hazardous in hands of untrained
Special training is needed
Special rigs often require special permits, license

Review

Allow time for question and answer period
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Twin Trailers

Western Doubles



Visual  2
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Special Trailer Types
(Oversized Loads)

5-Axle Removable Gooseneck Low
Bed With Detachable 2-Axle Dolly

4-Axle  Removable Gooseneck
Low Bed With Outriggers

2-Axle  Double Drop Low Bed

2-Axle  Float

Multi-Wheel Low Bed Trailer With
Jeep Dolly

Custom Trailer and Dolly for Hauling
Large-Diameter and Long Commodities

2-Axle  Extendable Low Bed Trailer



Low Clearance Vehicles

Double Drop Low Bed

Double Drop Furniture Van

Single Drop Warehouse Van

Single Drop Low Bed



c
.

High Center of Gravity Vehicles

Livestock
Transport

Oveisized Vehicle
With Oversized Load



Examples of Tankers

Petroleum/Chemical Tanke.r

Liquified Gas Tanker

Insulated Tanker
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Visual 8

Livestock Transport Trailer
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Refrigerated Semi- Trailer

Nose Mounted Reefer
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Visual 10
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Visua l  12

Low Cab Forward Diesel Tractor
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Visual  1 3

Snub Nose Djesel Tractor
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Cab Beside Engine Tractor
Heavy Duty “Half Cab”t) 0 0 0 --C



Visual 1 5

Dromedary, CHOSE* Heavy Duty Djesel
Tractor- Twin Screw ~th Tandem

Steerjng Axles



LESSON 2 OBSERVATION OF SPECIAL RIGS (LAB)

Overview

Time Alloted: 3 hours 30 minutes

Prerequisites: Unit 1.9, Lesson 1

Purpose:

The purpose of this lesson is to expose students to special rigs through (1)
a field trip in which students will visit local transportation or vehicle
manufacturing firms to see various types of special rigs, and (2) having the
instructor point out special rigs as they are encountered during onstreet
lessons. Due to the time required and the minimal contribution to safety,
this lesson should be treated as optional. This lesson can be combined with
Lesson 4 in Unit 5.1 to achieve maximum efficiency.

Materials

Instructional Aids

None

Student Material

None

Instructional Material

No additional material required

Equipment

Any type of special rigs to which access can be obtained

Transportation for students to such facilities as trucking companies, truck
dealers or manufacturers

Content

Activity or Topic Approximate Time

1. FIELD TRIP TO LOCAL FIRMS 3 hours 30 minutes*
2. IDENTIFICATION OF SPECIAL RIGS DURING

ONSTREET ACTIVITIES **

* Plus travel time
** As time and safety permit during onstreet activities
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1, FIELD TRIPS TO LO&AL FIRMS (3 hours 30 ~in~tes~

Purpose

The purpose of this exercise is to arrange and carry out a field trip visit
so that students can observe special rigs.

preparation

investigate yellow pages for potential field trip sources that manufac-
ture, service, or use vehicles identified in Lesson 1 of Unit 1.9

Local trailer manufacturers
Local tractor manufacturers
Local transportation firms that service or use special rigs

Contact Sources

Explain purpose of visit
Arrange for time and length of visit
Ask about availability of company representative  to conduct visit
Ask about number of students who can be accommodated in field trip,

both in terms of facilities available and ease in which students can
observe special rigs

Arrange for Visit

D~vjde students into large grouts dependi
available facilities

instructor accom~anjes each grout on fiel

ng on type of visit and

d trip

field Trip

Conducted based on requjrements and facilities of local fjrm~s~
If it can be arran~ed~ allow time for students to observe demonstratjon
of equjpment and time for question and answer period

There is no observatjon or evaluation for this exercise.
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2. IDENTIFICATION  OF SPECIAL RIGS DURING  ONSTREET ACTIVITIES

Purpose

The purpose of this exercise is for students to identify special rigs
encountered during onstreet training lessons.

Layout

This exercise should occur in conjunction with onstreet activities particu-
larly those longer over the road exercises in which student-observers can
safely participate.

Directions

As special tractors or trailers are encountered, the instructor should ask
students to identify vehicle, state its function and, if possible, observe
handling characteristics.

Identification and discussion of special vehicles encountered should not
detract from major purpose of street lesson nor violate any safe driving
requirements, e.g., distract from driver's attention.

Evaluation

Students will be evaluated on their ability to identify special vehicles.
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SECTION 2
SAFE OPERATING PRACTICES

This section teaches the practices required for safe operation of the
tractor-trailer on the highway. Once students have learned basic control of
the vehicle, they must learn how to control the vehicle in a way that will
assure their own safety as well as that of others.

Instruction in safe operating practices is presented in the following
units:

Unit 2.1 - Visual Search--To enable the driver to search the road
for hazards and critical objects.

Unit 2.2 - Communication--To enable students to communicate
with other motorists effectively in response to various
conditions.

Unit 2.3 - Speed Management--To enable students to manage vehicle
speed effectively in response to various conditions.

Unit 2.4 - Space Management--To enable students to manage the
space required for safe vehicle operation.

Unit 2.5 - Night Operation--To enable students to operate safely
at night.

Unit 2.6 - Extreme Driving Conditions--To enable students to
operate their vehicle safely under extreme conditions, including
adverse weather, hot weather, and mountain driving.

Unit 2.7 - Proficiency Development: Safe Operating Practices--To
provide students an opportunity to refine and polish vehicle
handling skills and safe operating practices.

Organizing instruction in terms of general practices, such as Visual Search
and Communication, differs from that of many curriculums, which are
organized in terms of specific tasks, such as right turns, passing, merging.
The reason for organizing instruction  in terms of practices is that most
students who enter training for tractor-trailer driving already know how to
perform basic tasks from their experience in driving automobiles. The
problem is that they very frequently do not carry out these tasks in a safe
manner.

Basic Practices

What primarily determines whether a task is carried out safely or not is how
well the driver searches, communicates, manages space, and manages speed.
These basic processes underlie almost all tasks. For example, signaling a
changemosition  on the highway is done essentially the same way whether
one is pulling into traffic, turning a corner, merging on a highway, leaving
a highway, passing another vehicle, or simply changing lanes. Signaling can
be dealt with more efficiently if it is covered in depth in one lesson
instead of spreadying it out over several lessons.
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Tests of students entering tractor-trailer driver instruction courses show
that they are rather well informed concerning most tasks and safe operating
procedures~ however, they are frequently derelict in putting into practice
what they know. The same is often true when they graduate from school, For
examples a group of tractor-trailer operators who signaled 85 percent of
their turns and lane changes on a ‘license test given after graduations
signaled only 33 percent when they were observed while driving alone.

In order to motivate students to make greater use of safe operating prac-
tices, this section focuses more heavil.~ upon the why than it does upon the
how. 'This was another reason for organizing instruction into general
practices. generally speaking~ the reasons why a particular practice is
needed are the same regardless of the task in which it is performed* For
examples the reasons for signaling a positron change are the same -- to g
drivers of hidden vehicles a chance to react -- no matter what task is be
performed~

ive
ing

Special ~onditjons

The first four units, Units 2.1 through 2.4, introduce the four basic safe
operating practices that are required in normals day-to-day driving* The
next two units, Units 2.5 and 2.6, deal with the application of safe
operating practices under two special conditions: night driving and extreme
weather and temperature conditions~ These condjtions complicate the use of
safe operating practices and are therefore introduced after the basic
practices have been dealt with.

Street Lessons

Each of the units dealing with safe operating practices involves a street
1 esson, As mentioned in the general instructions (see ~ntroduction~~  each
of these street lessons focuses upon the specific practices taught in the
unit. This approach differs from that employed by many schools in which
jnstructors  are free to deal with any aspect of street operatjon.

The purpose for having dedjcated street lessons is to make sure that there
is a close assocjation between classroom and street instruction, and that
practices taught in the classroom are followed up as quickly as possjble
with behind-the-wheel instruction in the same area.

-
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UNIT 2.1 VISUAL SEARCH

PURPOSE

The purpose of this unit is to enable the driver to search the road for
hazards and critical objects.

OBJECTIVES

Performance Objectives

Students must

o maintain a minimum 12-second eye lead time.

o scan both sides of the road using quick glances to observe roadside
activity and the behavior of adjacent vehicles.

o maintain a visual pattern that involves frequent checking of all
mirrors for hazards, particularly before changing speed or
direction.

o frequently check individual instruments.

o look ahead as far as possible during turns and on curves.

o monitor overtaking traffic to be aware of vehicles in the rear and
side blind spots.

o avoid diverting attention from path ahead longer than a second at a
time.

Knowledge Objectives

Students must know

o the proper adjustments of the various types of mirrors.

o the differences in images presented by flat and convex mirrors.

o the importance of making all visual checks to the sides and rear of
the vehicle and visual checks of the mirrors quickly in order to
limit the amount of time a driver's eyes are off the road ahead.

o the relationship between speed and sight distance.

o search patterns appropriate for straight driving, changing speed or
direction, and entering or crossing traffic.
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Skill Objectives

students must be able to

o read and jnterpret the images presented by flat and convex mirrors.

o maintain a straight-line path while dj~erting attention from the
road ahead.

~ttjtude Objectives

students must believe that

o the abi~jty to respond to changing road condjtjons requires proper
visual scanning.

o that mirrors will not reveal every hazard.

o development of good visual search habits is essential
drj~ing and will reduce driver fatigue.

LESSONS .

Lessun I, Visual Search Principles (Cl assr~~~

Lesson 2. Use of Etirrurs (Lab)

Lesson  3, A~~~icatiu~ of Visual Search ~Street~

to safe

45 fixates

8 hours a
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LESSON 1 VISUAL SEARCH  PRINCIPLES  (CLASSROOM)

lOverv i ew

Time Allotted: 1 hour 15 minutes

Prerequisites: Unit 1.7

Purpose:

The purpose of this lesson is to explain the principles of visual search.
In the first half of this lesson the basic principles of visual search,
visual lead time, scanning to the sides, handling intersections, are dis-
cussed. The second part of the lesson concentrates on the use of mirrors
and techniques for seeing to the rear. Problem-solving exercises reinforce
key ideas. The lesson ends with a brief discussion of commentary driving to
prepare students for visual search activities on the road.

Material 5

Instructional Aids

Visuals 1-15

Student Material

0 Rules for Commentary Driving: Visual Search, in Unit 2.1 of Student Manual

Instructor Material

Instructors must know how to adjust and "read" the mirrors on the vehicles
used in school.

Content

Activity or Topic

1. SEEING AHEAD AND TO THE SIDES
2. USE OF MIRRORS
3. SEEING TO THE REAR
4. COMMENTARY DRIVING

Approximate Time

30 minutes
20 minutes
15 minutes
10 minutes
1 hour 15 minutes
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impost all dr~vjng is response to what driver sees

View is ~~~~ted or ~~~&k~d
~~~kjng at wring place at wring time
~r~vjng with a "fixed stare"
~~nds~~e~d and purrers not clean and clear

View From granter-tracker

Better view ahead alive cars, i.e., seeing over the traffic
~r~~~e~s seeing to sides and rear

aught side and alongside drive wheels on botfi sides
Seeing small v~~~c~es

~~a~n~ng s~~~~d en&~~~ass five ve~j~~e ~~sjtj~ns
~e~~~~e j~~~d~at~~y ahead
~~~j~~e farther ahead
~e~j~~e on left
~e~j~~e on right
~e~~~~e rebind

Visual I Seeing dread IO-15 Seconds

arrays steer or l~aj~~~ at an imaginary target in the center of your line
of travel as far ahead as ~~ss~~~e (at least 10 to 12 seconds - more if
you can do so), This is called ~'eye lead time" - it also aids in
kee~jng vehicle centered in your lane of travel.

~~~kjng far engage ahead gives time to
Spot a ~r~~~~~
Decide what is the s~~~t~est way to avoid it (e.g., change lanes,
stop, adjust spends

~~~ck.~~r traffic that digit keep driver fade faking cove
Make cove

~~a~njng Pattern

Look to sides as well as center of road.
~jstan~e shanking allows wider scene to be viewed.
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lo-12 Seconds Lead Time Needed for 4 Step Adjustment Process

lo-12 seconds ahead depends on situation
Amount of traffic
Available sight distance
Good general rule called "12 second eye lead time":

City
12 seconds equals one block
Driver needs to look ahead one city block

Highway
Travel greater distance in 12 seconds
12 seconds equals about one-fourth of a mile distance

Driver needs to look ahead about one-fourth of a mile in highway travel
or at least try to

When he can't, it will automatically warn of need to be extra alert
and/or slow down

Looking All Around is Important

Should not look off into the distance at all times
Need to check

Status of road users behind vehicle
Instruments
Signs

Keep eyes moving both near and far
(From directly in front of vehifi to at
distance)

lime of at least 15 to 20Ultimate goal is to develop an eye lead t
seconds

least a lo-12 second

Summary

Benefits from adequate visual lead time and looking ahead correctly
Increases safety by identifying hazard early

Big rigs need more time to react to situations
Cuts down on accidents and conflicts
Driver has time to identify and safely react to hazards

Saves fuel by spotting traffic situations early
Avoids abrupt stops and radical speed adjustments that waste fuel
Lets driver adjust smoothly to traffic, this in turn keeps

vehicle speed constant, which produces fuel efficiency

Saves time by spotting traffic situation early
Driver avoids being trapped behind lef turning vehicle, being

in wrong lane or missing highway exit

Visual 2 Checking to the Sides and Rear

Scanning to the Slides

Should periodically scan S
Must look to sides in cr it i

des when driving
cal situations
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When it is Critical to Scan to the Sides

Crosswalks--for  pedestrians, bicycles, mopeds~ etc.
Pay particular attention to right as pedestrjans~ etc., are

closest
'field right of way to pedestrians when turning on green

~nterse~tjons--learn  to look in the &orre~t sequence
Look to left first

Traffic coming from that direction will hit you first
Look to right next

There is a lane to cross before runnjng into traffic
Look to left again

To catch the guy who wasn't there before

Watch out for blind spot at "2 o'clock" posjtjon created by right side
west~oast mjrror and~or cab corner posts

Other Busy Places Where it is Critical to Scan to the Sides

School zones--for small children darting into traffic
Constru~tjon sites--for construction vehj~les and workers
Shopping centers--for shoppers pulljng into flow of traffic
Hospital zones and fire statons--for emergency vehicles

How to See When Stopped at an ~ntersectjon

Seeing to the sides is critical when stopped at jnterse~tions
General rules for handling ~nterse~tjons jn~~ude the following:

Nose vehicle out very slowly
Give vehicles on cross street a chance to see you
Give yourself a chance to stop again before pulling into path

of cross traffic
Use the left-right-left ~ookjng pattern

~~A~PL~~ An interse~tjon in which view is brooked by obstacle
Procedures Stop twice

First at the stop sign
Ease forward to where you can see

Visual 3 Problem-Solvjng  Exercise: Re~ogn

Prol~-Solving Exercises

Problem-Solvjng  Exercise #l

oncoming traffic

izing obstacles

Ask students to jdentjfy and discuss potential traffic obstacles in
their path as shown in the ~~lustratjon~

Students should jdentjfy the following:
Car may pull around truck on left
Pedestrjans &ross~ng street ahead
Car may back into traffic from right
B~~y~~jst on the right side a
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Briefly discuss the effects of failing to look ahead properly. Ask
students to cite their own experiences with near misses, being caught
in the wrong lane, etc., and how the failure to conduct a proper
visual search adversely affected their driving.

Visual 4 Problem-Solving Exercise: Making a Left Turn

Problem-Solving Exercise #2

Describe the situation and then ask students to discuss it briefly.
Use the questions below to aid in the discussion,

Situation
You are stopped to turn left across a major highway. At the same
time, another truck is ready to turn right onto the street where
you are stopped. He waves you to come on. What are the dangers
in this situation?

The dangers of this situation are:
The other truck blocks your view of lane 2
The other truck blocks the view of drivers in lane 2 so they can't

see you
You can't be sure that the trucker who has signaled you to come

on has checked out all the traffic in lane 2. His concern is
making his right turn.

What are the options you have and what are the dangers?

Answers

Backing
Back up and let the other truck make his turn. Backing a
tractor-trailer is always dangerous. Unacceptable

Turning
Make a right turn. Lane 1 is protected by the other vehicle

and you can backtrack. This would take you out of your way
and still necessitates a left turn. Impractical

Ease Out
Ease out with nose even with the vehicle. This lets you see

oncoming traffic in lane 2 and lets them see you. There is
a real danger of getting hung up before you can complete
your turn. However, generally, this is the preferred
alternative.

Summary to Problem Solving Situation

Some principles to keep in mind when view is blocked by other traffic.

First and safest
Let whatever is blocking your view get out of the way.
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Second
Change your route. It is better to go a little out of your

way to avoid a crash,

Third
Move little by little until:

hour view is jmproved
Others can see you
hour vehicle is not in the path of cross traffic

ined by cab mounted outside left and right mirrors

Critical to check mirrors before changing speed or positron in traffic
(e.g., lane changes or passings espe&ja~ly to check blind spot ~a~ongside
tra&tor~s fuel tank and drive wheels~

Tuo Types of Side Mirrors

Plane
Convex

Visual 5 Field of vision ~sjng a P

Plane ~jrrors (Flat Mjrror~

Field of vision ljmjted

lane terror

Gives best view of rear of trailer and roadway behjnd
Does not give a wide view
Leaves grind area alongside most of length of vehicle
Field of view greatest in left mirror

The closer the mjrror~ the larger the image
The larger the image, the greater the field of view

Blind spots on both sides
Make lane ~hangjng risky

Tight turns also a problem
Cannot detect adjacent small vehicles

Right hand lane change and turn especially
djffj~u~t

Pedestrjans~ bj~yc~jst~ other small vehicles not seen to
the side

Driver must signal and wait a moment before ~hangjng
dire~tjon

Per~ej~jng speed and distance of overtaking vehicles with plane
mjrrors

images similar to those in side view mirror of car
Experienced car driver should easily learn to judge speed and
distance of overtaking vehicles using plane mjrror,
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Visual 6 Field of Vision Using Convex Mirror

Convex Mirrors

Designed with curvature to give a wide angle
Field of vision

Wider view than plane mirror
Eliminates most of blind area of plane mirror
Best for side closeups

Visual 7 Distortion of Convex Mirrors

Distorts
Image of overtaking vehicles
Image of truck in visual

Appear smaller and farther away
Driver might pull out thinking there is enough distance
Distortion varies with degree of curvature of the mirror

Small stick-on mirrors often added to plane mirror
Most distortion
Apt to fall off
Reduces plane mirror viewing area

Recent improved models used in combination with plane mirrors.
Larger and less distortion

Visual 8 Combination of Plane/Convex Mirror

Combination of Plane and Convex Mirrors

Problem
Convex mirror alone--too much distortion
Plane mirror alone--blind area too large

Solution
Combination of convex and plane mirrors to obtain maximum side and

rear vision

Problems with combinations
Overlaooina field of view can confuse driver
Need high quality convex to reduce overlap and distortion
Proper adjustment and alignment also reduce overlap

Blind spots can still remain with combination of mirrors

NOTE: Return to Visual 6 and point out blind spot)

Blind spot at rear of tractor remains
Driver needs to recognize and adjust to blind spots with any

combination of mirrors he has
Frequent checking of mirrors only way to know if vehicle is

lurking in blind spots
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Visual 9 Field of V~sjon of Wide Angle Mirror Making Rjght Turn

Fender Pfirrors

amounted on fender of long-nose conventjona
Require less eye movement

1 tractor

Less djverting attention from road ahead
Wide angle fender mjrrors ~convex~

Especially helpful in tight turns
Increase field of vjsjon for right turns

View of road similar to convex mjrror but with less djstortion

Visual 10 List of Steps for Mirror Care

Taking Care uf Xirrors

Adjustment

Each driver needs to learn to adjust right and left mirrors
To get maximum view of conditions to the sides and rear
To eliminate as much of blind spots as possible
Procedure

Adjust mirror posjtjon from cab
Leave cab and tjghten
Return to cab and recheck
Observe mirror from outside

Memorjze image
Arrows future adjustment from exterior

NOTE: Practice adjusting mjrrors occurs in Lesson 2 of this unit.

Surface
Mirrors effectjveness reduced by

Glare
Dirt
Weather conditions ~snow~ ice, fogged up, muds
Looseness~vjbration

Driver must keep mjrrors clean
Use wet cloth
Dry cloth causes dirt to scratch surface

Type of equjpment available
Glare resistant mjrrors
Mjrror heaters

Vibration

Loose mirrors will vibrate
Excessive v~bratjon obstructs rearvjew
Driver needs to assure that mirrors are firmly secured
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Recap

Driver Responsibilities Before Getting on the Road

Clean and adjust mirrors

Know the characteristics of the mirrors used
Field of vision
Location and extent of blind spots
How to read speed and distance of overtaking vehicles
How to account for distortion of convex mirrors
Amount of distortion and overlapping

Visual 11 Problem-Solving Exercise: Field of Vision

Problem-Solving Exercise #3

Ask students to briefly discuss how the driver's field of view will be
affected in the driving maneuver shown. Vehicle is equipped with combina-
tion mirrors but not with a special wide angle mirror on right side.

Questions for discussion
How will the angle of the rig affect field of view on the left?
On the right?
What kind of potential dangers might not be seen in the field of

view to the right?

Answers
Because of angle of rig, driver has no view alongside left and to

the rear of the left of the trailer
Because of angle of rig and lack of special mirror, driver sees
mainly front right part of trailer. Small objects alongside
right of trailer and those "underneath" view of mirror, such as
small children, pedestrians, bicyclists, and even approaching
subcompact vehicles might be missed.

3. SEEING.TO THE REAR (15 minutes)

Visual 12 What to Look for in Rear of Vehicle

Using Mirrors to Honitor to the Rear

Check load and cargo securement
Check for loose or falling cargo
Check for tire fires
Check for vehicles adjacent, to your rig which might become a hazard
Know what is beside tractor or trailer in case it is necessary to make a

sudden emergency move
Spot vehicle or other road user that may have been struck by trailer (e.g,

after intersection)
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Visual 13 Use of Mirrors When Changing Positron in Traffic

Using Mirrors to Check to the Rear When shagging Speed or position

Need to use mirrors to check behjnd when changing djrect~on.
When forced to slow down quickly or unexpectedly.

Changing direction means
moving from one lane to another.
entering a freeway or highway from an entrance lane.
entering the road from the curb or shoulder.

1Y

turning a corner.

Slowing down quickly or unexpected
For turn

Alley
Entrance
Side road

For obstacle
Traffic tie up
Disabled vehicle

Changing Lanes

Always use mjrrors when moving to left or right
Check both plane and convex mjrrors
Be aware of blind spots ~make a posjtjve glance in mirrors~
May need to look more than once to compensate for blind spots
Make sure there is enough time to look
It takes longer to check to the rear of a tractor-trailer  than a car

Checking left side~rear properly takes almost a full second
Checking right side~rear property takes almost a second and a

half
At 55 mph, 1 second equals 80 feet

Make sure it is safe to look away from front of vehicle that long
Leave plenty of space between the vehicle in front
Look for traffic conditions that jndjcate vehicle~s~  in front
may stop suddenly while you are looking away

Delay lane change if there is not enough space or time in
front of you

Turning a Corner

Check mirrors while turnjng
Clearance from curb signs
Road users tryjng to squeeze inside

Check after turning
Vehicle not draggjng or entangled wjth anything on anythjng,
Haven't caused any damage to anyone or anythjng
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Visual 14 Problem-Solving Exercise: Lane Change

Problem-Solving Exercise #4

Discuss the situation shown in Visual 14

The driver of the truck is going 55 mph and needs to change to the right
lane for a truck exit ahead.

Why is it important to see cars 1 and 2?

What potential hazards exist in the scene?

How should he drive the scene?

Answer

With car 3 merging onto the highway, the truck driver needs to be aware
that car 2 might change lanes and should be slowing in anticipation.
If the trucker is forced to move to the left, he needs to be aware of
car 1 alongside him.

The driver needs to be extra cautious in changing to the right lane
because of the traffic situation surrounding him. (Use of turn
signals discussed in Unit 2.2 Communication.)

4. COmENTARY DRIVING (10 minutes)

Additional Training on Visual Search Concepts

Learning about visual search continues:
Lesson 2.(Range),  mirror use will be demonstrated and practiced
Lesson 3 (Street), students will be evaluated on their driving

skills and through an instructional technique called commentary
driving.

Commentary Driving--The Basic Process

Instructor asks drivers to comment on what they see during short driving
segments.

Drivers use one or two word phrases to identify things that should affect
their vehicle's direction or speed.

Instructor will evaluate visual search habits by what drivers
verbally identify
fial to verbally identify
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General Rules

identify Obstacles~Potentia~ Obstacles

identify obstacles with short phrases (e.g., stop sign, upcoming stop
sign or light, vehicle passing ahead~

identify only the most jmportant  ~critjcal~ obstacles, it's impossible
to point out all obstacles without getting distracted

Don't look at instructor while tanking

~dentify~ don't explain

Correct: intersection, stop sign

incorrect: There is an jntersection ahead about 400 feet. I need
to start to slow down. (The driving action will suffice for the
exp~anatjon.~

Comment, "clear path" when no obstacle exists ~announce this
periodically, not cont~nua~ly~

If unable to both carry on the commentary and give adequate attentjon
to dr~ving~ stop tanking

Visual 15 examples of Commentary Dr~vjng Situations

TRAMPLES: Ask the students to supply the comment in each part of the
sequence

Scene I. Right Lane Ends

Scene 2. Oncoming Vehicles

Scene 3. Clear Path ~Traffic light by itself isn't an obstacles

Scene 4. Child (The child should be reported before the car)

Scene 5. Railroad Crossjng

Scene 6. Clear Path

Answer questions and provide additional ex~ples of commentary drivjng.

2.1-14



Visual 1

2.1-15



Checking to Sides and Rear

0 Check Mirrors Several
Times a Minute

l-d.7 0 Be Especially Alert at

- Intersections

- Shopping Centers

- Construction Sites

- School Zones

a a a



Visual 3
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Visual 5

Field of Vision Using a Plane Mirror
Tractor

Driver $4Ir.::
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Visual 7

Distortion of Convex Mirrors

Plane
Mirror -

Convex
Mirror
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Visual  8

Combination
of

Plane/Convex
Mirror l
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Visual 9

l field of Usion of Mde Angle Auxiliary
Mirror, While Making A R@ht Turn

2.1-23



Rearview Mirror Care l
Wdjustment

@ Learn Proper Adjustment (Focus) of Both Left and Right
Side C~~~~~  Mirrors, to Obtain Maximum Rear/Side
Vision

* AE\lvays Check for Proper Adjustment Before leaving the
Terminal - Don’t Wait Until You Get in Traffic to
Discover That Yap Can’t  Sag What You Need to See

cleaning a
Q Always Clean Mirrors as Part of Yang Pretrip  Inspection,

to Obtain Maximum Vision

8 Use Heated Mirrors to Prevent Fogging and Ice Build Up

Vibration
l Protect Mirror Hardware From Damage

e Keep Hardware Properly Adjusted to Prevent Excessive
Vi bration

l
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Visual  11

Problem-Solving Exercise Number 3
field of New

A
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Visua l  13

Use of Mirrors When Changing Directions

When to Use
l All Direction Changes

- Moving From One Lane to Another
- Entering Freeway or Highway
- Entering From Curb or Shoulder
- Turning a Corner

l Slowing or Stopping Unexpectedly
How to Use
l Changing Lanes

- Check Both Mirrors
- Be Aware of Blind Spots
- Check More Than Once
- Make Sure There Is Enough Time to Look

l Turning a Corner
- Check While Turning

l Watch Out for Others Trying to “Squeeze By”
- Check After Turn

l Look for Damage
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Visua l  15

Examples of Commentary
Driving Situa tins



The purpose of this lesson is to enable students to practice adjusting
vehicle ~jrrors used for search actjy~ti~s. ~dditiona~~~, the students will
practice int~r~r~tjng the view r~f~~ct~d from a &onv~x burros.

Materi al s

instruction Aids

None

mirror ~d~ust~~nt ~roc~du~~s, in Unit 2.1 of student manual

~u~~~r traffic cones and short pieces of 2x4 ~u~~~r nailed together to form
on L shape simulating a corner of a sjd~~a~k at an intersection

convex ~jrr~~s mounted below each plane ~~~stcoast~  ~jrr~r or else on the
fender if a ~on~~ntiona~ type cab

An add~tjona~ convex mirror mounted above 'left side convex mirror to permit
student to see upper front end of trailer



1. MIRROR ADJUSTMENT  EXERCISE (45 minutes)

Purpose

To develop the ability to adjust all mirrors in order to perform search
activities.

Range Layout

Vehicles should be positioned so that the view to the rear is unobstructed.
Tractor and trailer must be in a straight line.
Mirrors should be placed out of adjustment before each student enters

tractor cab.
The student must be seated in the driver seat of the tractor cab.

Directions

Divide students into groups of three. Assign each group to one
instructor/vehicle.

Instruct the students to do the following:

One student takes a position behind the wheel.

The other two students will act as reference objects for proper mirror
adjustment; one student should stand approximately 100 feet to the rear
and 15 feet to the left side of the trailer. The second student should
stand 100 feet to the rear and 15 feet to the right side of the
trailer.

Adjust mirrors following proper procedure, as described in the morror
Adjustment Procedures List.

Have the student that is
distance of objects (e.g
view.

behind the wheel make judgments about the
., traffic cone, boards) in the mirror field of

Repeat exercise until al
twice.

1 students have been behind-the-wheel at least

Observation

The instructor will observe for failure to perform the following
procedures:

Left Side Mirrors

Plane

Position mirror so that the inside vertical edge (approximately
3/4 inch) reflects the trailer body.

The remaining portion should reflect a view of the area to the
rear and 15 feet to the left side of the trailer.
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.ical edge ~approx~~ate~yPosjtjon ~jrror so that the inside vert
314 inch) reflects the trailer body.

Top horizontal edge ~approx~~ate~y 11'2 should reflect a view
over~appjng the plane ~jr~or by 5 feet and extending to the end
of the trailer.

~jgbt Side ~jr~ors

Plane

Pos~tjon ~jrro~ so that the inside vertical edge ~approxj~ate~y
314 inch) reflects the trailer body.

The re~ajnjng portjon should reflect a view of the area to the
rear and 15 feet to the right of the trailer.

~osjt~on ~jrro so that the inside vertical edge ~approxj~ate
314 inch) reflects the trailer body.

Top ~orjzonta~ edge ~approxj~ate~y l/2 inch) should reflect a view
over~appjng the plane ~jrror by 5 feet and extendjng to the end
of the trailer.

Fender ~jrrors

adjusts to reflect a view same as convex ~above~

Have student view correct adjusted ~jrror from right side of cab
instruct them to remember this image so that ~jrror can be adjusted
from right side of the vehicle ~jt~out ne~essjty to run back and
forth to the driver's seat

student performance will be evaluated against the fo~~o~jng criteria:

student adjusts ~jrrors fo~~o~jng correct procedure
student makes accurate djstan~e and ~o~atjon judgments
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UNIT 2.1 MIRROR ADJUSTMENT PROCEDURES

Left Side Mirrors

Plane
The inside vertical edge of the mirror (approximately 3/4 inch - 1

inch) should reflect the trailer body;* the remaining 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,

1 edge should reflect a view overlapping the
feet and extending to the end of the trailer.

the top horizonta
plane mirror by 5

Right Side Mirrors

Plane
The inside vertical edge of the mirror (approximately 3/4 inch -

1 inch) should reflect the trailer body; the remaining 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 top horizonta1 edge should reflect a view over 1
feet and extending to the end of0 plane mirror by 5

Fender Mirrors

Convex Fender Mirrors (right/left)

the trailer,
apping the
the trailer.

adjusted to see trailer tires, curbs, and other objects when
turning

* Remember: All mirrors should be adjusted to show some part of the vehicle
(trailer body, tires) in order to gain a reference point for
judging the position of other reflected images.
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The purpose of this lesson is to allow students to practice visual search
~~~avj~~ under ~jg~~ay and traffic conditions. The vehicle will be operated
through a varj~ty of sjtuatj~ns r~~u~rjng the search practices taught in
Lesson 1. Students will go out in t~~~~-p~rs~n teams per
v~~~~~~~jnst~u~t~r- Each student must receive a ~jnj~u~ of 2.5 hours
of BTW time,

Materi al s

~nstru~t~~n Aids

None

Unit 2.1 Visual Search ~~~&k~~st, in Student ~anua
~~jvjng, in Unit 1.1 of Student manual

1 Ru'les for instruct
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1. SEARCH ACTIVITY: LOW DENSITY  TRAFFIC  (4 hours)

Purpose

The purpose of this activity is to allow students to apply visual search
practices in a street environment relatively free from other traffic.

Route

The route to be employed in this lesson should expose the student to a broad
range of roadways under low density traffic conditions. The student's
relative lack of experience in operating onstreet, in the presence of other
traffic, could produce distraction and anxiety. Since practice of search
activities is not dependent upon the presence of other road users, the lack
of traffic will not prevent attainment of obiectives. At a minimum, the
route should include'the following:

Path Obstructions that force a change in speed or d
are observable at a distance (e.g., traffic lights,
barricades).

Intersections at which right/left turns may be made

irection, and which
lane drops,

Blind Intersections (side traffic concealed by trees, buildings, etc.)
at which the driver both has and must yield the right-of-way.

Multi-lane streets that permit lane changes to be made.

i n t e r c h a n g e s ,Freeway including weave-type interchanges (used to enter,
exit, and traverse).

Lane Control signs and signals.

Tight Turns, such as alleys or driveways.

Directions

In addition to the general practices for onstreet sessions described in the
Introduction, section of this manual, this lesson will employ the following
procedures:

1. The students will operate for no more than 20 minutes at a time.
Because of their lack of onstreet experience and the intensity of
the activity involved, long periods behind the wheel are likely to
be counter productive due to fatigue.

2. For each 20 minute driving session, students will devote from l/4 to
l/2 the time employing commentary driving techniques to describe
potential hazards. The instructor and observer students will use
the information to assess the driver's search pattern and record it
on the Visual Search Checklists.
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3. instructions involving  changes of speed or direction will be given
we'71 in advance of a maneuver in order that the jnstru~tjons
themselves will not serve as a cue for requjred search behavjor.

4. The jnstru~tjon will direct the students to perform the following
specific maneuvers at varjous points along the route:

Lane changes This is best done by alternatjng turns onto and off of
a rn~~tj-lane road, e.g., a left turn followed by a right turn. The
instructor should not have to request a lane change, thereby ~uejng
search behavior

Tight turn: The student should be jnstru~ted  to turn into a
drjv~way or alley in order to force a speed reduction where
fo~lowjng traffic would not ordinarily expect it.

Right and left turns, at controlled and uncontrolled ~nterse~t~ons~
both having and yielding rjght-of-way.

enterings ~eavjng~ and traversjng freeway jnterchanges.

Ohservat ions
The jnstru~tor and observer students will observe and record driver errors
in basic control don't 7.8) and search a~tjvjty usjng the che&k~jsts
provjded. Each error will be reworded by plating a ~he~kmark next to the
behavior that was performed ~n~orre&tly.

Since the driver's search behavior cannot be observed d~re~tly~ it must be
inferred from one or more of the following:

commentary

Student des~r~ptjons of potential hazards should be used only as a
way of determjnjng where students are look~n~~ not what they are
seeing. For examples a student preparjng to make a left turn
may correctly ~dentjfy on~omjng vehicles as a potentja~ hazard
but be in error for not searchjng the path to the left.

~ye~~ead Movements

Search behavior that requires movement of the driver's eyes and~or
head may be observed by the instructor and by use of the
eye-movement mirror. Where observers cannot see the mirrors
their observations wound be restricted to those student
behaviors that require head movement.

Speed~~jre~tjon changes

The driver's response to a sjtuatjon in the path ahead that
requires a change in speed and~or djrect~on is an jnd~~atjon
that the sjtuatjon has been observed. Failure to respond does
not ne~essarjly jndj&ate driver error since the driver may have
observed the situation and not recognized it as requjrjng
action. ~owever~ it should be treated as a possible error to be
djs~ussed later in the ~r~tjque of student performance.
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The error categories described on the instructor and student checklists are
as follows:

Distance Scannina

Failure to respond to a visible requirement for a speed or direction
change, at least 12 seconds in advance. Situations would include the
following:

o Red light o Lane drop
o Red flashing light o Barricade or other obstruction
0 Warning sign o Parked vehicle (in travel lane)

Turn Path

Failure to search the path ahead in a right or left turn.

Roadside Scanning

Failure to respond to signs over or alongside the road, including:

o Posted speed limits
o Lane control signs and signals
0 Warning signs

Blind Intersection, Privileged

Failure to slow and search for cross traffic when approaching a blind
intersection as the privileged vehicle (having the right-of-way).

i

Blind Intersection, Burdened

Failure to move to a position where cross traffic can be seen when
stopped at a blind intersection as the burdened vehicle (the veh
that must yield the right-of-way).

Mirror Usage, General

Failure to observe riqht and left rearview mirror at least every 5
seconds (more frequently in t ght situations)

Mirror Usage, Slowing

Failure to check the right and
where following drivers would
parallel parking).

Mirror, Lane Change

eft rearview mirrors before slowing
not anticipate it (e.g., tight turn,

cle

to 8

Failure to use the rearview mirror in the direction the lane change is
to be made before initiating the lane change.
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Mjrror~ Merge

insufficient or excessive mon~torjng of rearvjew mjrror prior to
mergjng onto a hjghway from an access or acceleratjon lane.

Posjtjonjng~ Merge

Failure to align the tractor and trailer suffjcjent~y  parallel to the
main highway to be able to observe through traffic on the main
roadway prior to a merge.

2, SE~CH ACT~VrTY: IDEATE DENSER ~F~C (4 hours~

Purpose

The purpose of this actjvjty is to allow students to apply search practices
under traffic conditions requiring a moderate degree of attention-sharjng.

Route

The route employed in th
of condjtjons descrjbed in the previous act;
selected should be characterized by moderate
point in the currjcu~um~ high density (e.g.,
avojded in order to not to jmpose a burden w
yet prepared to cope, and in order to avoid

D~re~t~o~s and D~ser~~t~o~s

is lesson should expose students to the same range
vity. ~owever~ the routes
volume of traffic, At this
rush hours traffic should be
ith which the student is not
long traffic delays.

The procedures employed in carryjng out the activity, and the observatjons
of driver performance to be made are the same as those previously descrjbed
in SCARED A~T~V~T~: LOW ~E~S~T~ TRAFF~e. The same instructor and student
checklists will again be used.
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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.

- -
BASIC CONTROL ERRORS Driver #l Driver72 Driver #3'-

Acceleration - - - - --.

Braking

Stopping - -

Upshifting

Downshifting

Uphill Operation

Downhill Operation

Speed Adjustment/Curves

Lane-Keeping/Straight

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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~xp~~~~tjo~ of Driver Errors on Unit 2-1 Ch~~k~jst

Distance Scannjng--Fajlure  to respond to a visible requirement for a
speed or djrectjon change, at least 12 seconds in advance. Situations
wound jnc~ude the fo~~owjng~

o Red light
o Red flashjng light
0 Warnjng sign

o Lane drop
o Barricade or other obstructjon
o Parked vehicle (in travel lane)

Turn Path Search--Faj~ure  to search the path ahead in a right or left
turn.

Roadsjde Scanning--Fajlure  to respond to signs over or a~ongsjde the
road, ~nc~udjng:

o Posted speed limits
o Lane control signs and signals
0 Warnjng signs

Blind ~ntersectjon~ Prjv~~eged--~ajlure  to slow and search for cross
traffic when approaching a blind jntersectjon as the prjv~~eged
vehicle ~havjng the right-of-ways.

Blind ~ntersectjon~  Burdened--failure  to move to a posjt~on 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.

~~jrror Usage, General--Fajlure  to observe right and left rearview
mjrror at least every 5-8 seconds.

~~jrror Usage, Snowing--Failure  to check the right and left rearvjew
mjrrors before s~owjng where fo~~owjng drivers would not anticjpate it
(e.g.$ tight turn, parallel park~ng~.

terrors Lane change--Fajlure  to use the rearview mirror in the
djrectjon the 'lane change is to be made before jnjt~atjng the lane
change.

~jrror~ Merge--insufficient  or excessive monitorjng of rearvjew mirror
prior to mergjng onto a highway from an access or acceleration lane.

Posjtjonjng~ verge--Failure  to align the tractor and trailer
suffjc~ent~y  parallel to the main hjghway to be able to observe
through traffic on the main roadway prior to a merge.
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UNIT 2.2 CMHIJNICATION

PURPOSE

The purpose of this unit is to enable drivers to communicate their presence
and intentions to other road users.

OBJECTIVES

Performance Objectives

Student must

o signal intention to change position on the road before pulling onto
or off of the road or changing lanes.

o cancel turn signals after trailer is around the corner and
straightened out.

o time signals so that they are not confusing to other drivers.

o flash brake lights to warn following drivers that the tractor-
trailer 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 vehicle where it can be seen by other drivers.

o make selective use of horn and lights to prevent collisions.

o limit use of CB radio 'to communications that will enhance safety and
traffic flow, especially when engaged in other maneuvers.

o establish eye contact with drivers or pedestrians that may enter
your path of travel.

o avoid entering the path of other vehicles on the basis of a signal.

Knowledge Objectives

Students must know

o when to actuate turn signals to provide adequate warning without
creating confusion.

0 State traffic laws concerning turn signals.

0 importance of signaling to the prevention of accidents.
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o importance of not giving signals that lead to the assumptjon of
~iabj~~ty (e.g., invitjng others to pass).

0 importance of using horn to give warning and not using it for other l
purposes (e.g., jnt~midat~on~,

o conditions under which

Skill Objectives

None

~ttjtude Objectjves

Students must believe that

0 sjgnaljng one's intent
traffic vjo~at~on conv

0 sjgna~jng at all times
habits.

other drivers may give false signals.

ion is essential to avojding co~~isjons and
i&ions.

is necessary to develop proper sjgnaljng

o jmproper use of horn is dangerous and can cause problems with public
re~atjons.

o jmproper use of the CB is potentja~ly dangerous, possjb~y illegal
and creates a poor jndustry image,
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LESSON 1 PRINCIPLES OF CO~UNICATION  (CLASSR~~I~)

Overview

Time Allotted: 1 hour 15 minutes

Prerequisites: Unit 2.1, Lesson 1

Purpose:

The purpose of this lesson is to present and discuss the basic principles of
communication. The importance of signaling is discussed, as well as the
correct safe and legal methods of signaling to communicate intent, including
use of turn indicators, warning flashers, and vehicle position.

Communicating presence by the proper use of lights and horns is also dis-
cussed. Improper horn use and CB use, and reading the communications of
others is also discussed. The lesson ends with several problem-solving
exercises to reinforce the key ideas. The lesson also prepares students to
be evaluated on their communication procedures (signal.ing,  etc.) during road
lessons.

Materials

Instructional Aids

Visuals l-11

Student Material

Federal Motor Carrier Safety Regulations which apply to this unit
Communication Checklist

Instructor Material

No additional material required.

Content

Activity or Topic Approximate Time

1. COMMUNICATING INTENT 20 minutes
2. COMMUNICATING PRESENCE 20 minutes
3. MISUSE OF COMMUNICATIONS 5 minutes
4. COMMUNICATIONS FROM OTHERS 5 minutes
5. PROBLEM-SOLVING EXERCISES 25 minutes

1 hour 15 minutes

2.2-3



~~tro~~~t~o~

~efjnjtjons

Communjcatjng intent:
do

Basic methods

Usjng turn signals

Letting others know in advance what you plan to

Altering posjtjon of vehicle
F~ashjng brake lights
~arnjng flashers

Always communicate jntent to change djrection

Other drivers expect you to go in same djrectjon
Need to let them know when you intend to do somethjng djfferent

Signal even when no one is around

It rejnforces the habit
Most dangerous vehicles are the ones you donut see

Vehjcle in blind spot may start to pass

Visual I Tractor-Trajler  Changjng Lanes, ~akjng Turns

Signal When Clanging Positron in Traffic

When You Plan To

Turn
Change lanes
Pass another vehicle
Merge
Parallel park
Leave the curb

Four Basic Rules for Sjgnaljng

1. Signal in advance, but don't signal too early
2, Signal just before maneuver
3. Keep signal on for length of maneuver
4, Cancel the signal promptly when the maneuver is over

Signal in Advance

Can't see vehjc~es in blind spots
Must give them plenty of warnjng

Give enough time so people can read your message and react
One-half block before an intersectjon
500 feet on open hjghway
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Legal Requirements

FMCS requirement is 100 feet (392.15)
States vary from 100 feet to 500 feet in advance
Many legal requirements are just bare minimum, e.g., 100 feet

may not be safe enough

Don't Signal Turns Too Early

Signaling too early may lead another driver to assume an early
turn

Driver may pull into your path
EXAMPLE: If you have to turn into an alley beyond an intersec-

tion, don't signal until in the intersection

Signal Just Before Maneuver

When not pressed, wait until the path is clear to signal the lane
change

Don't continue to signal a lane change if you can't make it
Driving with a signal on and not executing a move is

confusing
When traffic is heavy, a signal may induce other drivers to give

way

Keep Signals on During the Entire Maneuver (Other than Passing)

Make sure the maneuver is complete before turning signal off -
shouldn't take hands off wheel to cancel

Keep in mind the length of rig and how long it takes to complete
turn

Cancel Signals

Make sure signals are canceled after safely completing maneuvers
Double check self-canceling signals
Signals left on are confusing and dangerous to following

traffic
Cancel before shifting

Cancel signal before reaching for gear shift lever
Establishes an association between canceling and shifting
Helps to develop a canceling habit

Signal by Position Change

Drivers in blind spot may not see signal

Can communicate intention by small position change
Enough to show intent
Not enough to cause a hazard

Procedure
Gradually ease toward the desired lane
Pause for a few seconds
Continue lane change
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earn other drivers when you will slow down or stop unexpectedly
Flash brake 1 ights

~jg~t~y t~u~~jng the brake wi71 flash brake lights
F~as~ing brake lights will attra&t core attentj~n than continuous

light
Flash trailer body lights ~a~jd~y in sudden stops
~~ergen~y flashers may suffice for less urgent stops

situations ~~en Other Drivers Don't Expect You to Slow ~o~n or Stop

~~~~ing or sto~~ing in the ~jdd~e of a block
~ettjng ready to park or turn
~~~roa~~jng stalled traffic or so~et~ing in road that traffic ~e~ind

can't see

Keep the Size of hour ~e~i~~e in hind

~jffj~u~t for fo~~o~jng drivers to see ahead of large tra~t~r-trailers
Makes it ~artj&u~ar~y  i~~ortant to signal when traffic ne~essjtates

s~o~ing

Car drivers unfa~i~jar with traitor-trainer  maneuvers
~~~ortant to let fo~~o~jng vehicles know ~~at~s ~a~~ening

Others don't expect you ta pull left to make a right turn
They don't expect you to pull out across several lanes of traffic in

order ta back into a tight spot
They expect the trailer to fo~~o~ same path as the tractor

Visual 3 ~ra~tor-~raj~er  ~~ving a False Signa

Avoid False Signals

-I - ~akj~g Turn From wrong Lane

~~sjtjon of vehicle can give false signal
~ov~ng left before a right turn gives a false signal

Smal'l vehicle can attempt to pass and decode trained between larger
vehicle and right hand curb

Forrest position for right turn will be des~rj~ed in Unit 2.4, managing
Space

Recap

~~~~uni~at~ng j~te~t j~~~rtant  for safety and courtesy

Safety

Vital to let the other driver know when flanging s~eed~directjon
Alerts other drivers to ~ro~~e~s they can't see
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Courtesy

Helps other driver avoid being trapped in wrong lane

EXAMPLE: Driver stuck behind someone turning left who didn't signal

2. COMJNICATING  PRESENCE (20 minutes)

Definition: Letting others know where you

Methods

are

Horn
Headlights
Warning signals

Visual 4 Use of Horn to Communicate

Using Horn to Communicate Presence

Use light taps on electric horn to gain attention i.e., establish eye
contact with other driver or pedestrian

Signal early, before an emergency develops

Situations in Which to Communicate with Electric Horn

Bicylist, pedestrian, driver at a cross street looking in other
direction

Driver ahead getting ready to change into your lane
Adjacent driver signaling entry to lane you are already entering

What Communicating Presence Says to Others

Alerts others so they will avoid sudden moves into your path
Alerts drivers of situations with potential conflicts
Gives others time to react to avoid the conflict
Research has shown that accidents can be reduced with proper communica-

tions, e.g., gives the person who is making the dangerous move time
to react safely.

Using Horn to Cormnunicate  Danger

Air horn is extremely loud
Use frightens other road users
Loud blasts for immediate danger only

Sudden Reaction to Loud Horn Blasts

Causes other road users to react suddenly and make a sudden move
EXAMPLE: Blasting your horn while passing a vehicle on right

Tendency is for driver to move into your path
Early warning makes loud blast unnecessary
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Types of Emergen&jes When You Should Use Long Blast of Horn

When quick response is needed
Children or other pedestrjan, or vehicle suddenly starts into

vehi~le's path
Brakes fail or vehicle is out of control

When electric horn can't be heard
On~omjng driver preparing to pass a vehicle ahead of him
Driver of noisy vehicle (e.g., farm or &onstru~tjon vehicles
Workers in construction area

Summary

Be alert to situations in which it appears that other drivers are not
aware of your presence

Use the horn lj~ht~y to communicate your presence and to give other
time to react- -

Use long blasts in emergency

Visual 5 ~~lustratjon of Federal

sjtuations only

light Requirements

Use Lights to C~un~&ate Presents

Re~ujrements of Federal Law ~FMCSR 393.13, 393.14, 393.2~, 393~2~~

Traitor--Front
Headlights and double face turn signals
~dentjfj~ation and clearance lamps on top of vehicle

Reflectors on each side
Stop lamp ~a~tjvated  by service brakes >
Taillights

Traitor--Rear

Trainer--Front
Clearance lamps on left and right top

Clearance lamps at front and rear
Reflectors at bottom front and rear
intermediate side marker lamps and reflectors if 30 ft. plus

Trainer--Rear
Clearance lamps on outside top
~dentifi&ation lamps at center

Closed trajler--top
Open trainer--bottom

Reflectors on left and right rear bottom
Turn signals, stop lamps and taillights inside of reflectors

Color
Lamps to the front of vehicle should be white or amber
All other turnjng signals and stop lamps--red
Side markers and reflectors--amber
Side markers and reflectors near rear side--may be red
A71 rear lights and reflectors--red and amber taj~lights

permitted
2.2-8



Visual 6 Communicating Presence

Situations When You Should Use Lights to be Seen

Turn headlights and clearance/identification lights on
During early morning dusk
Gray days
Bad weather conditions

Rain
b3
Snow

When oncoming drivers have sun in their eyes
Use lights when having trouble seeing other vehicles

Other drivers probably have trouble seeing you
Almost invisible without lights
Visible much sooner with lights on

Use low beams

When to Use Headlights to Communicate Instead of Horn

When lights are on, flash them instead of using horn
Lights communicate presence in nonemergency situations

Visual 7 Warning Signal

Use of 4-Way Flashers

Used to communicate presence of vehicle in certain situations

Nighttime roadside stops
Hazardous to be stopped at road side with just taillights on
May not be seen
Other drivers may try to follow you

Prolonged stops.
Some States require or restrict use of flashers when parked

temporarily in business district to load or unload

Emergency stops
Use warning flashers immediately
Absolutley necessary if vehicle obstructs traffic

Slow moving vehicle
When traveling at below minimum speeds

Minimum speeds vary with States
Typically 40 mph on 55 mph roads

Subject to State and Federal laws
Use is required in some situations
Permitted or restricted in others
Students need to find out requirements of States in
which they will travel

Information available in State Driver's Manual.
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Recap

Check laws on use of 4-way flashers
improper use can confuse other drivers

Flares and Reflective Trjangles

Necessary when
Stopped on road at any time
Stopped on shoulder at night

Placement
Far enough back to allow approaching drivers ample time to react

To be djs~ussed in Unit 5.4, A~cjdent Procedures

3, MISUSE OF C~U~~CAT~ONS  (5 ~in~tes~

Drivers ~re~uent~~  Misuse C~~ni~at~uns By

Guiding others
Mjsusjng horn
Mjsusing CB radio

Guiding Others

Visual 8 Aerial View of Passjng Situatjons .

Signaling others that it is safe to pass or enter traffic is not legal

Do not give any kind of signals that it is safe to pass or cross
Federal (and most State) regulations prohjbit it
May make driver and~or employer liable for accident

Visual 9 Driver Blasting Horn

Horn

Don't Socialize (Say Hellos Wjth Your Horn

Unsafe and djstra&tjng

Don't Use The Horn or Noise From Air Brakes to Express Your Emotions

In anger or frustration
To bulldoze or bully other traffic
Consequences

Frjghtened drivers could panic and react pausing an accident
You could be held responsible

Horn Should Be Reserved For Two Things

Communj&atjng presence to avoid danger
Warning of jmmediate danger
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CB Radio

A good communications tool if used safely and legally,
Distracting and dangerous if improperly and illegally used.

Leqitimate Uses

To provide information about weather and traffic conditions
To aid or provide information about accidents or other emergencies
To obtain directions and other local information

Unsafe Uses

Idle chatter
Distracts driver
Ties up one hand

During maneuvers requiring both hands
Turning
Shifting

Illegal Uses

To inform others that it is safe to speed
Profanity

4. COmUNICATIONS  FROM OTHERS  (5 minutes)

Signals from Others

Visual 10 City Street - Signals From Others

React and Adjust to Communications of Others

People
Driver movement in vehicle indicates possible direction change

Shifting in seat
Looking at mirror

Eye contact reduces chances of sudden maneuver
Drivers and pedestrians (e.g., intersections)
Do not trust eye contact completely; they may think you plan

to yield

Speed and position changes of other vehicles
Sudden unexpected slowing may indicate direction change
Slight position change may precede a turn or lane change

Signals from vehicles
Exhaust
Turned front wheel

Many Drivers Signal Improperly

Not in time or too soon
No signal at all
Fail to cancel signal
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Need to Recognize Other Signs which indicate Speed or Dire~tjon Change

EXAMPLE: Vehj~~e gettjng ready to turn but not signaling
Changes position to the lane for turning
Slows speed

Cautions Be ready to change pos i

Recap

tion or speed; check other traffic

The professjonal  driver is alert
Antj~jpates and avoids conflict

to communications of others

5. PROBLEM-SOLVING  EXERCISES (25 ~~nutes~

Two problem-solvjnq exercises follow in which students apply and discuss
~o~muni~atjons p~jn~jples.

-

Visual II Traitor-Trainer  Signaling to Pass

Prowls I, A~~li~atiun of Basic Rules fur Signaling

Ask students to outline the correct observatjon and communization pract
in the passing maneuver jllustrated.

ices

As each point is presented, the student must state why it is jmportant in
terms of safety,

List of Steps and importance

1. Check mirror
Is it safe to make this passing maneuver? Are the adjacent

lanes clear? Check before signa~jng.

2. Signal in Advance
Signals should be given ~00 feet in advance to warn following

drivers, drivers in blind spot, drivers in other lanes,
etc.

Don't signal until you are sure you can make the maneuver or
you will confuse other drivers. This principle applies more
to right and left turns as most drivers do not signal too
early to pass.

3. Check Mirror Agajn
Is it still safe?

4. Move Left
Signal by position change. Move far enough to
Take portion of adjacent lane
Avoid striking unseen vehicle
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5. Check Mirror Aqain
Is it still clear?

6. Keep Signal on Throughout Maneuver
Important to communicate to other drivers throughout a traffic
maneuver as you are changing speed and position. Passing is
actually two maneuvers so the process is completed twice.

7. Cancel Signal When Maneuver is Over
Failure to do so will confuse drivers.

Remove  Visual

Problem 2. Discussion of Problems  Created by Pour Comunciatiuns

Ask students to give examples of poor communication that they have observed
by other drivers, particularly tractor-trailer operators.

Try to obtain examples showing
Failure to communicate (e.g., not signaling lane change)
Not communicating in time (e.g., signaling turn too late)
Sending the wrong signal (e.g., position in traffic signals wrong

intention)
Improperly using communications (e.g., blasting horn unnecessarily)

Ask students to identify traffic conflicts (near misses or accidents) which
occurred as a result of faulty communications they observed.
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When Changing Lanes, Merging, Passing, or Turning



Visual 2

2.2-15



Tractor- Trailer Making Right Turn From
Wrong Position



Use Your Horn When They Don’t See You
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Visual 6
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Warning S;gnal

Use 4-Way Flashers
l Emergencies

l Backing

l When Required by LAW!
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a
Avoid Guiding Others

Do Not Signal Others to Pass or Cross

l It’s Against the Law

l Your Employer Could Be Held Liable
for Accidents



\



Visual 10
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Tractor- Tra;ler S;gnal;ng to Pass
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LEssoN 2 APPLICATION  0F CO~UNICATI~N (STREET)

Overview

Time Allotted: 3 hours

Prerequisites: Unit 2.1, Lesson 3

Purpose:

The purpose of this lesson is to allow students to apply the communication
procedures taught in the classroom lesson. Students will operate over
routes requiring many turns and lane changes. Students will be observed and
rated for use of both communication practices and the visual search prac-
tices taught in Unit 2.1. Students will go out in three-person teams per
vehicle/instructor. Each student must receive a minimum of one hour of BTW
time.

Uaterials

Instructional Aids

None

Student Material

Unit 2.2 Communication Checklist, in Student Manual

Rules for Onstreet Driving, in Unit 1.1 of Student Manual

Instructor Material

Unit 2.2 Communication Checklsit (at end of lesson)

Content

Activity or Topic Approximate Time

1. COMMUNICATION ACTIVITY 3 hours
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The purpose of this actj~jty is to abbot students to apply co~~un~catjon
practjces within the hjghway traffic environment.

Route

The route chosen for this lesson should meet the general characteristics  and
per~jt the maneuvers described in Street Lessons for Units 1.8 and 2.1.
~o~~e~e~, a greater number of turns and lane changes should be called for in
order to p~oy~de opportunities  for both greater use of turn signals and
practice in pe~for~~~g turning maneuvers* ~~te~nat~ng right and left turns
onto and off of ~u~tj-~ane  roads provides opportunjt~es to turn and neces-
sitates lane changing ~aneuye~s.

No special procedures beyond those described in the introduction of this
manual are requited.

~~~erv~t~o~s w

Student and instructor should observe and record errors in carrying out
basic control, search and co~~un~cat~on  behaviors usjng the checklists pro-
vided, Co~~unicatjon  errors are as follows:

Sjgna~~ng  Turns--errors in signaling right and left turns at
intersections

done--failure  to actj~ate the signal at any point in the turn

fate--failure  to actj~ate the signal before reachjng the
jntersect~on

Early--~~s~ead~ng  other road users by an early signal

Cance~jng--failure  to cancel a signal property

fate--cance~jng  bode than 5 seconds after a turn is completed

Early--canceling  the signal while in a turn

Lane Changjng--errors  in sjgna~jng lane changes*

done--failure  to actj~ate the signal at any point in the lane
change

fate--faj~u~e  to actj~ate signal soon enough before startjng lane
change

~nnapp~opr~ate--sjgna~~ng  a lane change when there is no gap to
bode into and enough time to wait for a gap to
appear
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Position--failure to use vehicle position to communicate intention
to change lanes

Flashers--failure to activate emergency flashers when slowing or
stopped as provided for by State law

Brake Lights--failure to flash brake lights when slowing or
stopping unexpectedly, including:

o Stalled traffic ahead
o Midblock (e.g., alley)
o Prior to parallel parking

Use of Horn--errors in using electric or air horns

Insufficient--failure to use horn under appropriate circumstances

Improper--using the horn improperly or using the wrong horn

Interpreting Communication--errors involving recognition and
interpretation of communication from others

Receiving--failure to react and adjust to communications of
others

Misinterpreting--misinterpreting communications from others
reacting accordingly

Students should also note signaling lapses of other drivers as they occur,
and comments upon the hazard they represent to other road users
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0 If a driver makes a driv
a tally mark in the box.

UNIT 2.2 COMJNICATION CHECKLIST

ing error in one of the categories be low, place

BASIC CONTROL
Acceleration
Braking

, DRIVER .A
#l #2 #3

EOMMUNICATION
. DRIVER

#II #2l #31
Signaling Turns: None 1 I I

Late 1- _. t

Lane Changing: None I I 1
Late

Inappropriate
Position I !

Canceling:

Flashers

Late
Early

Brake Lights
Use of Horn:

Insufficient
Improper

Interpreting Communi-
cat ions

Receiving
Misinterpreting

DRIVER

An explanation of errors on the Communication Checklist is provided on the back.
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Signaling Turns--errors in signaling right and left turns at
intersections

None--failure to activate the signal at any point in the

Late--failure to activate the signal before reaching the
intersectjon

Ear~v--mjs~ead~no  other road users by an early signal

turn

iCanceling--faj~ure  to cancel a s

Late--canceling  more than 5

Early--canceling  the signal

gnal property

seconds after a turn is camp

while in a turn

leted

Lane Changing--errors in sjgna~jng lane changes*

None--failure to activate the signal at any point in the
change

lane

Late--faj~ure to activate signal soon enough before starting lane
change

~napproprjate--Signa~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 posjtion to communicate jntention to change
lanes

Flashers--~aj~ure  to activate emergency flashers when snowing or
stopped as provjded for by State ‘law

Brake Ljghts--failure  to flash brake lights when s~owjng or stopping
unexpected~y~ jnc~udjng:

o Stalled traffic ahead
o Mjdb~ock (e.g., alley)
o Prior to parallel parkjng

Use of horn--errors in using electric or air horns

insufficient--faj~ure  to use horn under approprjate circumstances

improper--usjng the horn improperly or using the wrong horn

~nterpretjng Communjcation--errors  jnvo~vjng recognjtjon and jnterpretatjon
of communjcation from others.

Receivjng--failure  to react and adjust to communicatjons of others

~jsjnterpretjn~--mjsjnterpretjng  communjcatjons from others
reactjng accordingly
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UNIT 2.3 SPEED MANAGEMENT

PURPOSE

The purpose of this unit is to enable students to manage vehicle speed
effectively in response to various conditions.

OBJECTIVES

Performance Objectives

Students must

o adjust speed to the configuration and condition of the roadway;
weather and visibility conditions; traffic conditions; and vehicle,
cargo and driver conditions.

o obey the legal speed limit.

Knowledge Objectives

Students must know

o the relationship of speed to stopping distance, hydroplaning, crash
severity, ability to maneuver, and fuel economy.

o the effect on maximum safe speed of vehicle weight, center of
gravity, loss of stability, available sight distance, and road
surface conditions.

Skill Objectives

Students must be able to judge maximum safe speed

o at which a curve can be entered.

o that traction will permit.

o at which vehicle control can be maintained under crosswinds, limited
visibility, and limited traction.

Attitude Objectives

Students must believe that

o driving proficiency cannot compensate for speed that is excessive in
prevailing conditions.

o there are situations where any speed may be too fast for
conditions.
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o adherjng to the natjona~ maximum speed ~imjt--~~  mph--is benefjcia~
to the natjon and cost-benefjcja~ to the driver, the employer, and
the trucking industry,

o an excessive number of speedjng vjo~atjons may result in loss of
emp~o~ent.

LESSORS
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LESSON i SPEED MANAGEMENT  PRINCIPLES (CLASSROOM)

Overview

Time Alloted: 2 hours

Prerequisites: Unit 2.2, Lesson 1

Purpose:

The purpose of this lesson is to fully explain the principles of speed
management and to discuss situations and conditions that require the driver
to adjust speed. The safety and fuel economy benefits of the 55 mph speed
limit will also be presented and discussed.

Evaluation of student speed management skills should be part of each over-
the-road driving lesson.

Materials

Instructional Aids

Visuals 1 to 19

Student Material

No additional material required.

Instructor Material

No additional material required.

Content

Activity or Topic

::
SPEED AND STOPPING DISTANCE
SPEED AND SURFACE CONDITIONS

3. SPEED AND THE SHAPE OF THE ROAD
4. SPEED AND VISIBILITY
5. SPEED AND TRAFFIC FLOW
6. OBEYING THE SPEED LIMIT
7. CLASS DISCUSSION: PROBLEMS CREATED BY SPEED

Approximate Time

20 minutes
15 minutes
25 minutes
15 minutes
10 minutes
20 minutes
15 minutes

2 hours

2.3-3



Speeding is major Cause of Fatal Traffic accidents

Def~n~tjon of Speeding
Exceeding legal or posted speed limit
Driving too fast for conditions

Conditions for adjusting Speed

Visual I Conditions effecting Safe Speed

Four Condjt~ons Affect ~ax~rn~rn  Safe Speed.

Traction
Tractjon refers to the tire's grip on road
Decreased traction means increased stooging distance
adjust speed to cond~tjons that decrease traction ~s~~~~ery road)

Must be able to stop Nathan distance you can see
adjust speed to conditions that interfere with vis~bj~~ty ~raj~~

fog, snow, and darkness~

Traffic Conditions
Need to ma~ntajn a safe space c~shjon in traffic
adjust speed to volume and flow of traffic to keep a safe c~shjon

Roadway Characterjstjcs
Shape of road affects traction and vjsjb~~jty
adjust speed for curves and hills

Vehjc~e speed is most critical factor in sto~~jng djstance*

Two Parts of Sto~pjng Djstance

~rakjng Djstance
Drjver Response Time

Visual 2 Sto~~jng Distance Chart

Draying ~~sta~~~

~rakjng Djstance A ~~~ctjon of

Brake "lag" djsta~ce--the  distance the vehicle travels d~rjng the time
it takes the compressed  air to reach the jndjvjd~a~ brake chambers
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Effective braking distance--the distance the vehicle travels after the
brake make contact with the drums or disks.

Three Key Vehicle Factors Affect Braking Distance

Vehicle speed
Vehicle weight
Conditon of braking components

Higher the vehicle speed the longer the braking distance
More energy is built up at higher speeds
More energy has to be dissipated in order to stop vehicle
Energy is dissipated in the form of heat from brakes

Vehicle weight also increases braking distance
Posted speed limits often lower for trucks than cars
Takes longer for heavier vehicles to stop
Fully loaded vehicles cannot stop as quickly as unloaded vehicles

Vehicle components in poor condition can add to braking distance
Tires
Brakes
Air supply

Comparison of Braking Distance by Vehicle Speed and Weight

Weight
Mass

The greater the weight, the greater the mass that must be stopped
The greater the mass, the longer the stopping distance required

Traction
The greater the weight on the tires, the greater the traction
The greater the traction, the shorter the stopping distance

Net effect
With heavily loaded trailer, stopping distance is generally

increased
With unloaded trailer, stopping distance is shorter but tires

"hop" or jump up and down, which may increase the stopping
distance

Speed
Braking distance increases disproportionally to speed and weight

Speed increased two times from 20 to 40 mph
Car braking distance increased four times from 25 to 105

feet.
Tractor-trailer braking distance increased 6.5 times

from 50 to 320 feet

Rate of increased braking distance gets higher at higher speeds
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Tractor-traj~er  increases speed three times from 20 to
60 feet

~rakjng distance jncreases almost ten times from 50 to
465 feet

~ondjt~on of ~rakjng system

Key braking parts are brakes and tires.

Brakes
Worn brake shoes~pads reduce fr~ctjon
Reduced frjcjton increases brakjng distance
~jsadjusted brake system components increase stoppjng djstance

Tires
It is frjctjon of tire a~ajnst pavement that stops vehicle
Will be discussed more f;'ily in'Skid control and
Limit to tire frjctjon avaj~ab~e
Worn tread reduces frjctjon and jncreases stoppi

roads

Recovery ~~njt 3.3)

ng distance on wet

monger it takes air to reach brakes, the greater the stoppjng
djstance

Delay in air supply caused by
faulty compressor
bent, crjmped or ~eakjng air lines

Driver Needs to Know The ~qujpment
~ondjtjon and type of brakes can affect brakjng distance
Best equjpment,  in best shape, cannot compensate for excessjve speed

Visual 3 Response Time and Djstance Traveled

includes Perceptjon and Reactjon Time

Perceptjon--tjme  it takes to jdentjfy hazard
Reactjon--tjme  it takes to decide and act

greater the Speed: The treater the Djstance Traveled as Driver Responds

Djstance traveled in I second
20 mph = 29 feet
40 mph = 59 feet
60 mph = 88 feet

Easy formula that all dirvers must learn:
Djvjde mph by two and add to mph to get feet per second
~~AMP~~: 40 mph + 2 = 20

Add 20 to 40 = 60
Close to 59 feet whjch is the mathematjca~~y  correct

answer
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Average driver's reaction time is 3/4 of a second

Adds fixed amount of distance traveled at each speed
3/4 second equals 55 feet traveled at 50 mph.
55 plus 320 equals 375 feet total stopping distance

Slow driver perception and/or reaction times might be difference
between near miss and accident

Tired, drinking or distracted driver
Poor visual search habits
Stopping distance is increased

Good or excellent reflexes cannot compensate for required stopping
distance

Above 20 mph major part of stopping distance is the braking-
distance

Cannot be cut down with good reflexes

Stopping Distance

Note: Using the lower half of Visual 3, show students how the braking
distance plus the response distance add up to create total stopping
distance.

Recap

Stopping distance includes driver response time and braking distance
Speed greatly increases stopping distance
Driver reflexes cannot compensate

2. SPEED AND SURFACE CONDITIONS (15 minutes)

Friction and Traction

Visual 4 Stopping Distance: Wet and Dry Pavement

Definition

Friction--resistance between two surfaces

Traction is a form of friction
Enables tires to grip road when moving
Reduced traction increases stopping distance
Loss of traction means loss of vehicle control
Cause: Sudden stops and locked wheels

Types of traction:
Static - Vehicle at rest - most traction
Rolling - Vehicle in motion - less traction
Sliding - Wheels locked and sliding - least traction (more details

on this covered in Unit 3.3)
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Surface Condjtjons

Dry pavement--50 mph--375 feet

Wet pavement--50 mph--~~~25 feet
Arrow more stoppjng djstance on wet surfaces

Wet condjtjons can more than double stopping djstance
Cut speed in half to keep stoppjng distance the same

TRAMPLE: Dry pavement--60 mph--53~ feet
Wet pavement--30 mph--444 feet
Cuttjng speed in half keeps same stoppjng distance

~approxjmate~y~

Know when wet surfaces are most dangerous
E-g., first IO-15 mjnutes of rain on hot day (rain combjnes

with oil and dirt to create slick mjxture~
More oil left from standjng vehjc~es at jntersectjons~ espec

s~jppery when it rains,

Visual 5 Dynamjcs of Hydrop~anjng

~~drop~ aning

usua 71~ takes place at high speeds durjng
Heavy rain
Standjng water
Slush condjtjons

Tires leave road and ride on a film of water or slush

Two types
Dynamjc
viscous

Dynamjc

Water cushjon builds under front tires
As speed jncreases, tires leave road, i.e., water skis
infrequent  at legal speeds for loaded tractor-traj~ers

ially

Wejght of truck generally prevents dynamjc hydrop~anjng under 55 mph
Can occur at front wheels of tractor when excess wejght on rear

axle(s) ~jghtens front end
Condjtjons:

New Tires--318 inch water on road surface
30 mph ~begjn to lose contact
50 mph touter ribs touchjng~
55 mph (all contact lost)

Worn tires--can occur with much
No tread for water to flow
Water cushjon builds up in

qujck~y

less water at lower speeds
through
front of tire much more
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Viscous

Can take place on seemingly dry surfaces
1/25th inch of water is enough
A heavy dew mixing with oil and dust can create the conditions
Detection

Hydroplaning is very deceptive
Driver may not expect anything, until:

Gust of wind hits vehicle
Brakes are applied
Sudden shift of vehicle direction

How to avoid hydroplaning
Use proper tires
Inflate to correct pressure
Reduce vehicle speed

To restore traction, slow down gradually

Visual 6 Stopping Distance: Snow and Ice

Icy or Snowy Roads

Stopping distances greatly increased

Cut Speed Drastically.

Reduce speed on packed snow by one half
Reduce it to a crawl on icy roads

Be Aware of Especially Slick Spots

Packed snow and ice most slippery at 32 degrees
Shady spots don't thaw as fast as sunny spots
Bridges and overpasses

First to freeze
Last to thaw
Don't get heat from the earth like roads

Recap

Be aware of conditions that reduce traction.
Adjust speed for increased stopping distance.
Avoid sudden stops and loss of vehicle control.

NOTE: Additional information on winter driving is discussed in Unit 2.6.
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3. SPEED AND THE SHAPE OF THE ROAD (25 rni~ut~s~

Adjusting Speed for burghs

Need to adjust speed to avoid skjddjng or loss of control.

Visual 7 Centrjfuga~ Force

Effects on Tractor-Traj~er  Combjnatjon

Centrjfuga~  force--tractor-traj~er, and cargo all want
line

Skid
In curve or turn, centrjfuga~  force causes rig to
If centrjfuga~  fclrce ex
or turn

eeds traction, vehicle fa

Consequences
Skid off road
Skid into another

to go in a strajght

go strajght
ils to make curve

ane
Skid through jntersectjon

Will be djscussed more fully in Unit 3.3, Skid Control and Recovery

Turnover
Takjng a curve too fast could result in turnover

Trailer and load tend to keep gojng strajght
Tires contjnue around curve
Trailer turns over on side

Factors that contrjbute to turnover sarong with speed)
Center of gravjty ~CG~

Refers to the hejght of the vehjc~e~s mass ~wejght~
above the ground
The greater the mass of the load, the hjgher the CG
The heavier the load (at any given hejght~~ the hjgher the

CG
Stabj~jty of loads

Tankers
Partial loads

Centrjfuga~  force causes ~jqujd to slosh to sides
When ~jqu~d above CG, can result in turnover

Baffles
Partjtjons in tank limit the movement of ~jqujd
Reduce change of turnover

Suspended carcasses ~hangjng meaty
Carcasses of meat suspended in refrigerated vehicle

In turn, centrjgua~  force causes meat to swjng
to the side

If not property secured, can swjng hard enough
to cause turnover

-
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Livestock
When not tightly packed, (confined) can sway to the

side during a turn
Particularly dangerous in double or tripledeck

livestock trailers
Each deck raises the CG

Cargo Shifting and Damage
Driver can avoidturnover but still have damage
Cargo shifts because of

excessive speed for curve
centrifugal force

Results: Damage to cargo, financial losses to company and driver

Jackknife Could Result
Trailer continues straight while tractor turns
Causes trailer and tractor to assume angle like a jackknife
Tractor and trailer collide
Discussed further in Unit 3.3

Proper Method for Curves

Anticipate changes in the shape of the road
Use good eye-lead time
Pay attention to road signs that often suggest safe speed and when

to slow down
Decelerate to safe speed

Slow down before curve
Slow down to speed that is safe to handle curve, i.e., a speed

that eliminates the need to
Apply brakes
Downshift the tranmission

Below posted speed
Limit is set for cars, not trucks
Trucks have higher center of gravity

Shift into appropriate gear for speed required

Drive through the curve at a steady speed
Accelerate slightly throughout to maintain drive wheels traction
Don't let the trailer push the tractor

Be aware of the laws of nature
Braking and steering cannot compensate for affects of centrifugal

force
These problems can be voided by using safe speed to enter curve

Remember steering traction is reduced when braking in a curve
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Visual 8 Steps for Hand~jng Upgrades

Adjusting Speed for Grades

Gravjty affects speed on upgrades and downgrades

Defjnjtjon--Gravjty  is the force that attracts things to center of the
earth.

Upgrades--workjng  agajnst gravjty, vehicle has to work harder

Downgrades--gravjty  pu'lls vehicle down, dangerous sjtuatjon for heavj~y
loaded vehicles

Hand~jng Upgrades

Depends on type of engjne~ degree of incline and load
Open the accelerator smoothly
Select the proper gear
Keep an eye on temperature gauges

Downshjft (if requjred~
If engjne type requjres majntajnjng rated engine speed

Down shift to majntajn engjne speed
Downshift as rpm drops
Shift quickly to avoid excessive rpm 'loss and engjne damage

Other rules for managjng speed on jnc~jnes
Keep to the right to ‘let faster vehjc~es pass
Be alert at approach to crest of hill

Vjsjbj~jty  is blocked
Don't speed up until you know what is over the hill

Hand~jng Downgrades

Two Basic methods of Erakjng
Enqine com~ressjon used to hold wejqht

Resists motjon of pistons tran~mjtted
drive wheels

Service brakes app~jed to tractor and trai

through

ler whee

Consequences of improper Speed Control Gojng Downhill

Overspeed~ng the engine
Load aushes veh~c~e downhj~~
Governor cannot control engine speed
Overspeedjng: 200-300 rpm over rated speed

Causes severe damage
Needs to be avojded

Driver should
Keep an eye on tachometer
Not let engjne overspeed

drive shaft to

IS
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Damage to Brakes
If speed builds up too much brakes could be damaged when applied

Overheating
Brake fade
Loss of brakes

Loss of Vehicle Control, if speed or position not properly
managed, trailer could swing over to other lane or shoulder on
downhill curves.

Visual 9 Handling Downgrades

Procedures for Handlina Downarades

To be discussed more fully in Unit 2.6, Extreme Driving Conditions
(Mountains)

Selecting and Using the Proper Gear
Select the proper gear

Keeping engine speed at normal rpm
Causes air compressor to produce enough air for brake

application
Increases resistance for more engine braking

Rule of thumb--use same gear (or one lower) to go down a hill
as used to go up that same hill

When not sure of uphill gear always
Choose the lowest of likely gears
Dangerous to downshift on a downgrade

Very difficult to shift to lower gear
Can get caught in neutral
Vehicle is then out of control

Not good to upshift either
Can also get caught between gears
Road speed may increase before shift can be

completed

Timing the shift
Downshift at crest of hill (before starting down)
Avoid downshifting when going downhill

Using Brakes Properly

General
Use service brakes aided by engine compression

Apply service brakes smoothly
Don't fan or jam
Avoid overheating

Do not use trailer brakes alone
Use proper method of braking
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Brakjng Technjque

Short Steep Grades
Se~ectjon of proper gear allows you to control speed
with light brake pedal pressure

Use light pressure constantly app~jed, do not apply and
release, apply and release

Longer Less Steep Grades
Proper qear se~ectjon is first steps
Use‘steidy and contjnuous pedal pressure to control

engjne speed

Use Engine Brakes ~retarders~ If Avaj~ab~e
Cut down need for service brakes

Keeps service brakes from overheating
Saves wear and potentja~ damage of service brakes

Will slow but not stop vehicle
With proper gear se~ectjon, may make use of brakes unnecessary
Will be discussed more fully in Unit 2.6 Drjving in Extreme Condjtjons

Watch Air Pressure
If air pressure falls low enough, brake
spring brakes~ may occur

emergency procedures to be djscussed in

Pay Attentjon to Signs
Because they are danqerous many downhj~

failure or mockup (if

Unit 3.2

1 grades warned by signs
Warnjng signs jndjca~e

Length and degree of decline
Need to use lower gears
Need to test air brakes

Pay attentjon  to warnjng signs and follow djrectjons (e.g.,
downgrade of 1~~00 feet, use lower gears for next 3 miles)

Recap of ~nformatjon About Downhj~~ Speeds
Pay attentjon  to signs
Check brakes if necessary before gojng downhj~~
Select the proper lower gear
Downshjft at top of hill
Avojd downshjft~ng when gojng downhj~~
Use proper brakjng method
Use engjne brakes or retarders if avaj~ab~e
Don't let engjne overspeed
Keep the rig in posjtjon

Mountajns will be djscussed in more detail in Unit 2.6, Extreme Drjvjng
Condjtjons

-

2.3-14



4. SPEED AND VISIBILITY (15 minutes)

Visual 10 Effect of Speed on Sight Distance

Speed and Sight Distance

Adjust speed to how well you see ahead
Must be able to stop within distance you see
Rule: Sight distance must not exceed stopping distance

EXAMPLE: Driving a combination at 50 mph
Approximate stopping distance on dry pavement is 375 feet
Conditions limit view of road ahead to about 250 feet
Your speed must be reduced to 40 mph or less
Approximate stopping distance at that speed is 250 feet

Visual 11 Effect of Speed on Field of Vision

Speed and Field of Vision

Increased Speed Also Reduces Field of Vision

Field of vision includes peripheral vision
Area you can see without turning head

20 mph equals 102"
40 mph equals 70"
60 mph equals 42"

How this Affects Driving
Faster you go the less you see to the sides without turning head
Have less time to react to hazards as they come into field of

vision

Visual 12 Speed and Darkness

Adjusting Speed to Reduced Sight Distance

Darkness

Headlights (low beams) illuminate the road ahead about 250 feet
Stopping distance for tractor-trailer at 40 mph is 250 feet
Safe speed when depending on headlights alone for lillumination is

40 mph

Rule: Don't overdrive headlights
Hazards that require you to stop won't be seen in time
Not enough stopping distance
Same as driving blind

More detailed discussion of night driving in Unit 2.5
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Weather Conditions

Sun glare
Cuts sight distance
Hides hazards
Reduce speed to have time to react to hidden hazards

Rain, fog, snow
Adjust speed in bad weather for visibility ahead
Visibility can be cut to 100 feet by snow, fog, etc.
Safe speed for 100 foot signs distance is 20-25 mph
To drive faster is to overdrive one's eyes
Similar to overdriving headlights at night

When it is not safe at any speed
Vjsjbi~ity  can be reduced to where it is unsafe to drive

Dense fog
grinding snow
Heavy downpour

Pull off and wait until there is eno~~gh visibility

Visual 13 Speed and Road Characteristics

Road Characteristics

Hills and curves restrict sight distance
Driver doesn't know what is on the other side of steep hill or

sharp curve
Adjust speed for the unexpected (e.g., stalled car on the other

side of a curves
intersections

Adjust speed when
Approaching blind intersection
View of side obstructed by trees, bushes, buildings

Drive slowly enough to react to vehicle that pulls out suddenly

Recap

Be flare of conditions and situations that restrict sight distance
Reduce speed to accommodate limited sight distance

5. SPEED A#D T~F~C FLOW (10 ~juutes~

Vfsual 14 Speed and Traffic Flow

~~f~ueuce of Traffic on Speed ~anag~nt

Ax~orn~ Vehicles moving in same direction at same speed can't collide

general Rule: Blend with traffic around you
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Going Too Fast for Traffic Flow

Reasons
In a hurry
Using vehicle to bully smaller vehicles
Built up too much speed coming down incline

Effects
Frequent lane changing and passing to maintain speed
Tailgating and approaching other vehicles too rapidly
Excessive fuel and break usage
Saves very little time

Consequences
Increased chances of conflict, sudden stops, accidents
Causes other drivers to react unsafely (e.g., small vehicle being
tailgated might change lanes unsafely)

Control Methods
Don't use the size of vehicle offensively, drive defensively

despite large size
Plan ahead so you won't have to hurry
Keep an eye on speedometer coming down inc

larger vehicles to decelerate
lines, takes longer for

Going Too Slow for Traffic Flow

Problem for heavy vehicles
Can be as dangerous as going too fast
Forces other drivers to

Pass
Change lanes
Tailgate

If Driver Cannot Maintain Speed
Pull off road if traffic builds up
Keep to the right when going up incline

Visual 15 Speed For Entering Traffic

Speed Management When Entering and Exiting Traffic

Enterinq Traffic

Need to accelerate to speed of traffic flow
Larger vehicles do not accelerate as quickly as smaller ones
Enter as quickly as possible to avoid reaching end of access lane

Watch mirror for vehicles approaching alongside
Most will change lanes if traffic permits
Vehicle signal will indicate intention to change lanes
Some drivers will fall back to admit tractor-trailer

Enter as soon as gap is available
Avoid reaching end of acceleration lane
Adjust speed on acceleration lane if necessary
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Hazards of Freeway Exit

Frequent accident site for trucks
Ramp often curves more than expected

Curvature often not visible
May curve sharply due to ~jrnjtatjons in available space

Driver frequently misjudges speed
Prolonged operatjon at high speed causes ~~Ve~ocitization"

Term means getting adapated to high ve~ocjty ~speed~
High speed feels like slower speed
Driver enters exit at too high a speed

Driver needs to check speedometer
Posted speeds not always sujtab~e for tractor-trainers

Exit speeds generally posted for automobj~es
Tractor-traj~ers  have higher center of gravity than autos

Excessive dece~eratjon ~sudden slow downy also hazardous
Snowing on highway unexpected by fo~~owjng vehicles
Frequent cause of rear end co~~jsjon or jackknjf~ng

Exit Procedure

Majntajn posted speed on main hjghway
Enter deceleration lane as early as possible

Apply brakes as necessary for approach to ramp
Use controlled braking to prevent skid
Control braking procedures to be descrjbed in Evasive
Maneuvers ~Un~t 3.2)

6, OBEV~N~ THE SPEED LIMIT (20 ~i~utes~

Visual 16 Basis of Speed Laws

Speed Limits Based on Prjncip~es of Speed fragment

Sight distance ~imjtatjon ~hj~~s, approachjng intersections, etc.)
Reduced tractjon (type of road surfaces
Space ~~m~tatjon ~amount of traffic and number of lanes)
Safety record ~number of past accidents in gjven areas
Type of vehicle

Lower speed for heavier vehicles required in many areas
Takes into account longer stopping distances

~~~urnjnatjon blower njghttjme speeds)
Fuel economy (55 natjona~ maximum speed ~irnjt~

Reasons for Natjona~ Speed Limit

Fuel Economy

introduced  as fuel economy measure in 1974
Savjngs in fuel and dollars have been substant,ial

-
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Safetv

Greater benefits derived in area of safety
Number of accidents and severity have been reduced

First 3 year period (1974-1976) fatalities dropped by 9,000 per
year

Disabling injuries to head and spine reduced dramatically

Two Basic Reasons Why 55 Saves Lives
Decreased speed differences between vehicles, cuts down the number

of high speed passes
Gives driver more time to spot and react to hazards

NOTE: Fatalities have been on the rise in areas where 55 speed limit is
not enforced.

Visual 17 Speed and Risks

Speed and Risks

What Are the Risks of Speeding?

Accidents more likely at higher speeds
Fatalities increase as speed increases

Chance of death doubles as speed increases from 55 to 65
Chance of death triples as speed increases from 55 to 75

Fatal accident risks for heavy vehicles also greatly increased with speed
Chance of inflicting death or disability on others increases too

(particularly for heavier vehicles)

Why Does Greater Speed Increase the Chances of an Accident?

Travel further before spotting a hazard
Travel further before reacting to a hazard
Overall stopping distance is increased
Vehicle handling is more difficult
Ability to cope with vehicle emergency reduced

Why Does the Severity of Injury Increase with Speed?

Deaths and injuries occur when driver or passenger collides with
windshield, steering wheel, as result of impact

Higher the speed at which accident occurs, the greater the impact
Greater the impact, the more severe the damage to individual
Death, disfigurement, disabling injuries more likely to occur at higher

speed

Visual 18 Speed Penalties

Penalties for Speeding

Accidents and physical injury are not the only risks
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Traffic Tickets

Speeding brings chances of gettjn~ tickets

times

~onse~~en~es of ticket
Fines
~~~~er jns~ran~e rates

~re~j~~s can be increased 2-4
Basis for loss of job

License s~s~ens~o~
~nab~~jt~ to drive

Can't overate truck lega
~~eratjon on suspended 1

Loss of job
icense is a crj~jna~ offense

Sore States report co~~er&ja~  driver's traffic ~jo~atjons to
e~~~o~ers

~~~~er ~ajntenan~e Cost

Tires wear our faster at ~j~~er speeds
Heat is number one ~~e~~ of tires
S~stajned high speeds increase heat and decrease tire life
Strength and wear resjsta~~e are pedaled
~~an&e of tire fire jn~reased

Brakes wear out faster at ~j~~er speeds
change of wear or fade increases
~~er~eatjn~ increases when a~~~jed at ~j~~er speeds
~~~~~jn~ brakes at 70 mph jn~reases wear 30 percent over

50 mph
All ~ajntenan~e  costs go up

Engine heat and overall wear are jncreased as speed increases
Gears
~earjngs
ClutcRes
S~s~ensjons
~rans~jssjons

~ajntenance  costs increase dra~atj~a~~~  with speed
38 percent as speed jn~reases from 50 to 60
80 percent as speed jn~reases  from 50 to 70

maintenance costs, 'like fuel costs, are rising in general
1important to drive vehicle proper y to keep all costs down

Driver becomes tired more ~uj~k~~ from
~j~~tjn~ traffic ~~o~tjn~a~~~ tryi ng to pass ~t~ers~
Noise and ~~bratjon otter cause fatj~~e even been driver gets
used to teeny

~at~~jn~ for police ~a~ertness  is good; worry is tjrjn~~

High fuel costs make speed ~a~a~e~ent vital
Ideal speed for today's traitor-traj~ers  on Freeman is ~~-~~
Power and fuel re~~jred to increase speed ~~~tj~~jes s~ar~~~

73 percent more horsepower needed to cruise at 50 mph
159 percent core horsepower to cruise at 70 mph
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Fuel costs go up greatly
Fuel loss of l/10 mpg at each mph over 50 mph
EXAMPLE: Vehicle getting 8 mpg at 50 mph gets 7 mpg at 60

mph, additional 12,500 gallons of fuel will be used
every 100,000 miles

Student Exercise: Let the students discover themselves the
extra cost of driving at 60 vs. 50 mph. Have them multiply
current diesel or gasoline prices by 12,500 gallons. If
vehicle drives 100,000 miles per year, this will be the
additional cost of driving at 60 vs. 50 mph.

Poor Public Image

Motorists seeing speeding truck gain bad impression
Of trucking industry
Of employer

Professionalism dictates adherence to speed limits
Truly professional drivers do not speed
Speeding drivers don't last long enough to become professionals

Irate citizens may report driver to employer
Employer can easily identify driver from time and location
May result in loss of job
To be discussed further in Unit 5.7, Public and Employer Relations

Visual 19 Example of Speeding

Why Drivers Exceed Speed Limit

Drivers exceed limit because they believe they will
Shorten trip time
Make up for lost time

Tests show time savings are rarely significant
Little or no time is saved on short trips

Need to stop-and-go, cut in and out of traffic
Possibly time savings cut to a few minutes in an hour of

driving

Not as much time is saved in longer trips as drivers believe
Difficult to average steady higher speed
Traffic flow causes driver to change lanes and speeds

frequently
Areas of high enforcement make ticket risk great
Faster driver in example saved only l-1/2 minutes an hour

Risks can cause time loss rather than time savings
Chances of ticket or accident greatly increased over 55 mph
Time will be lost if stopped by police or accident
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Avoid the Temptation to Speed by Planning Ahead

Don't waste time so you won't be tempted to speed
Plan trips to avoid the need to make up time

Get started on time
Majntajn a steady pace
Plan rest stops
Don't linger over that second cup of coffee

Speed increases the ~jke~jhood  of a traffic accicent
The treater the speed, the more likely a death will occur

The first rule is obey speed laws
55 mph has posjtj~e benefits

Reduced a&~jdent and fataljty risk
Substantial sayjngs in fuel and majntenan~e costs

Potential benefits from exceeding 55 greatly outwej~hed by rjsks~~osts
k.9. 5 speeding ticket or a&~ident will cost times

No Visual

Purpose and Method of Dis~ussjo~

To summarize and reinforce prjn~iples discussed in class

~uestjons for Dis~ussjon

Use the questions below to lead short djs~ussjon

what are the four basic reasons for adjustjng your speed?

How does jn~reased speed affect your ab~ljty to see? to handle
your ~ehj~le~ to stop in tjme?

What are some of the sjtuatjons and condjtjons that require you to
adjust speed? surface ~ondjtions~ weather ~ondjtjons~
~onditjons which affect sight djstan~e~ the shape of the road?

What are the risks of driving too fast for &ondjtjons when you
pull a load around a buried down an in~ljne?

Cite some examples you have seen of poor speed management by
traitor-traj~er  operators~ What kind of problems or potentja~
problems did they present?
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30

40

5fl

6R.

Brak;ng D;stance

Distance
For

Cars

Distance
For

Tractor-Trailers

25 50

55 115

105 205

188

300

320

465
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Visual 3

Response Time and Distance Traveled
Total

Per Response Braking Stopping
Hour Second Distance Distance Distance

30

40

50

60

44

59

73

88

33

44

55

66

115

205

320

465

148

249

375

531
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Visual 5

Dynamics of Hydroplaning

l Tires Not Touching Road

Steps

l Gradually Decelerate

l Don’t Brake

l Don’t Turn Wheel
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Visual 7

Centrifugal Force
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Handling Upgrades
Method:
l Select Proper Gear

l Watch Temperature Gauge

l Keep to Right

l Do Not Impede Traffic

l Watch Tachometer

l Downshift

- Based on Engine Requirements

0-
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Visual 9

Handling Downgrades

l Start Down in Low Enough Gear

l Complete Shift Before Starting Down

l Maintain Light Brake Pressure

l Brake Only to Keep Engine Speed Within Safe
Operating Range

l Use Engine Exhaust Brakes if Possible

l Watch Air Pressure
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effect of Speed on Sight Distance

~ Sight Distance

4l MPH Sight Distance

A@
v

C

1 Stopping Distance



Visual  11

Effect of Speed on Field of Vision

42'960 MPH
70°-40 MPH

102°-220 MPH
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Low Beam
Headlights
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Show the Road
About 250 Feet Ahead



Visua l  13

Speed and Road Characteristics

3. intersections
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Speed and Traf~c Flow

l Adjust Speed to Traffic Flow
l Avoid Frequent Lane Changing
l Avoid Frequent Tailgating
l Don’t Hinder Faster Traffic
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Visual 16

Basis of Speed Laws
* Sight Distance

m Road Surface (Traction)

@ Space Limitations

l Safety Record

l Type of Vehicle

l Illumination

l Fuel Economy
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Visual 17

Speed and Risks

Chance of Death Triples

*
Chance of Death Doubles

55 MPH 65 MPH 75 MPH

0
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Visual 19

Example .of Speeding
An Actual Case Study

l,llOO-Mile Trip

Driver A Driver B

Drove as Fast as Possible Adhered to Speed Limit

Driving Time:
20 Hours and 12
Minutes

Driving Time:
20 Hours and 43
Minutes

Braked: 1,339 Times Braked: 652 Times

Overtook: 2,004 Cars Overtook: 645 Cars

Four Emergency Stops No Emergency Stops

2.3-41



2.3-42



1. TOTAL STOPPING DISTANCE DEMONSTRATION (1 hour)

c-

Purpose

This demonstration will illustrate the effects of speed and vehicle weight
on total stopping distance.

Range Layout

No special requirements.

Directions

1. A total of four demonstrations will be made, the same vehicle and driver
should be used for all runs. The only difference in the runs will be
the speed of the vehicles.

2. The four runs are

o Vehicle Speed: 10 mph

o Vehicle Speed: 15 mph

o Vehicle Speed: 20 .mph

o Vehicle Speed: 25 mph

3. A student will drive the vehicle in all four demonstrations to give the
demonstration credibility. An instructor will ride with him to control
the demonstration and to perate the brake detonator, i.e., fire the
first shot.

4. The remaining students and an instructor will observe from a safe
distance. The instructor will explain the nature of the demonstration
and point out the relationship of speed to driver reaction distance,
vehicle braking distance, and total stopping distance.

5. The student driver will be instructed to stop as quickly as possible
upon hearing the first detonater. As the student hits the brakes, the
second detonater will go off.

6. The student driver will remain stopped at the end of each run long
enough to mark the detonation points and the first stopping point with
cones. The cones should be numbered to represent each separate run.

7. The observing students and instructor can then compare the reaction
distance (first detonation point to second detonation point), the
braking distance (second detonation point to final stopping point) and
total stopping distance (first detonation point to final stopping point)
for each run.

8. A measurement of each run should be made and recorded.
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This de~onstratjon will j~~ustrate the effects of speed on vehicle
~aneuvera~ j 1 i ty.

A serpentjne course wi17 be needed for this de~~nstratj~n. See Lange
Seagram in Unit 1.8

I, A student driver wi'll attempt to negotiate a serpentine course in three
runs of j~~~easjng speed. The same driver and vehicle should be used
each time to give the exercise credj~j~jty. A student driver is used
because other students ~jg~t feel that an jnstru~t~r bound drive poorly
on the faster runs to jnf~uen~e the ~utc~~~ of the exercise.

2. The runs will vary only in speed as f~~~~~s:

0 Run 'I - 10 mph

0 Run 2 - 15 mph

0 Run 3 - 20 mph

3. The re~ajnjng students should reserve at a safe distance while the
jnstru~t~r points out the djfferen~es in vehicle ~an~uvera~j~jty  in each
run.

4. After the de~~nstratj~n, discuss the effects that speed had an
vehicle ~aneuvera~j~jty,
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