
10 Star 
Technician 
Training.
Mentor Resources.



TA
B

LE
 O

F 
C

O
N

TE
N

TS

1 Welcome and Introduction
What Is 10 Star Technician Training
What Is A Mentor
What Are Mentor Requirements
The Goal Of 10 Star Training 
Getting Started
Instructional Techniques
Program Needs
Tracking 10 Star Training On-line
Industry Resources And Help
Reorder Information
Q & A
Summary/Quick Start

17 Module 1
Course Introduction and Safety

31 Module 2
Terms of the Trade

43 Module 3
Tools of the Trade

57 Module 4
Understanding Adhesives

71 Module 5
Auto Glass Parts and the NAGS System

85 Module 6
Installation Part I: Windshields and Variations

105 Module 7 
Installation Part II: Pillar-to-Pillar Installations

119 Module 8 
Miscellaneous Parts & Supplies/Going Mobile

131 Module 9
Troubleshooting

143 Module 10
Windshield Repair

156 Certifications 

157 Final Requirements
Overview
Written Exam
Videotaped Exam 
Copy of Written Exam (answers NOT provided)

170 Expectations

172 Experience Log

PPG PROSTARS is a service mark of PPG Industries, Inc. 
© Copyright 2003. All rights reserved. 

PPG PROSTARS 10 Star Technician Training, and all associated video,
written training materials and documents are provided with the expressed
consent of PPG Industries, Inc.



1

Welcome — And Thank You.
For accepting the challenges, and the rewards, of becoming a mentor for a new
generation of auto glass installers. This 10 Star Training program, is a teaching
tool designed to help you structure and qualify the training of less experienced
technicians within the framework of your shop’s day-to-day operation.

The resources, tips and tools within this guidebook are here to add value to
your existing training programs — not replace them. What’s more, the step-
by-step format of 10 Star training should help you train a more qualified,
better prepared auto glass technician, faster than ever before.

There are certain responsibilities and requirements that lie ahead for you, the
in-shop mentor. But before getting into too much detail about your vital role
in the process, let’s tell you a little about 10 Star Training.

Welcome to the PPG
PROSTARS 10 Star
Technician Training
Mentor Program!

W
EL

CO
M

E
& 

TH
AN

KS



How 10 Star Technician Training Works
10 Star Training offers you different ways to help focus less experienced technicians on
one-to-one, hands-on training — to efficiently and quickly train more knowledgeable,
more productive technicians. And move them rapidly toward documented industry 
certifications — all within the framework of your day-to-day operation. 

This is accomplished with two approaches to auto glass installation training: 
Module Based Learning and Mentor Based Training.

Module Based Learning

For your Technician In Training, 10 Star Training is divided into 10 distinct sections, 
or modules. Each module focuses on a particular theme or discipline within the industry.
Within each module, the Technician Trainee works through the following steps under
your close supervision.

DVD/Video Primer: Technician in training watches the module DVD to learn 
what will be covered during the upcoming module.

Assignments: Action assignments are provided in the Student Handbook, 
either written or research, that build the technician’s knowledge base.

Hands-on Exercises: Particular attention is given to the module’s theme 
during hands-on demonstrations, and the trainee’s experiences are logged.

Module Quiz: Upon completion of all assignments and exercises, the Technician 
In Training must pass a brief quiz on the current module, before advancing to 
the next module.

Once all ten modules have been completed and the hands-on experience log 
is finished, a final written test is given, as well as a videotaped installation exam.

Mentor Based Training

The idea of informal mentor-to-student training is nothing new; it’s likely your shop
has already used this method successfully. This 10 Star Training simply helps to structure
your one-to-one training by offering you consistent results while being easy to use 
and easy to understand.

Program Overview.
The Heart of the 10 Star Training Program.

WORKING WITH MODULES:

• DVD/Video Primer 

• Assignments 

• Hands-on Exercises

• Experience Log

• Module Quiz

• Final Examination 

2



3

Your Mentor Tools

Use this Mentor binder, and your own copy of the student handbook, to 
provide the support you need to drive your student’s learning and progress
throughout each module.

DVD/Video Primer:  “Your eyes only” mentor DVD will summarize your role 
as a mentor within the 10 Star Training universe. This video includes many 
of the themes covered within this mentor guide, and outlines 10 Star Training
objectives, instructional tips, frequently asked questions and module contents.

Assignments: Supporting documentation is included for all student assignments
on a module-by-module basis. In addition, you’ll find training tips and special
content overviews to better help you focus your trainee’s attention. 

Hands-on Exercises: Action assignments are hands-on exercises that require 
you to demonstrate and teach a wide variety of procedures. Specific instructions
are included as needed on a module-by-module basis. Additionally, you’ll be
able to track your Technician In Training’s performance with the experience 
log provided in both the student and mentor guidebooks.

On-line Tracking and Testing at www.TechTraining@ppg.com: Your special
mentor website helps to track student progress, administer the written final
examination and allows you to record your mentor information. A complete
website overview can be found on page 11.

Two Techniques, One Result

Module based learning and mentor based training work together to 
facilitate your in-shop training efforts, and will help you produce high 
quality, knowledgeable technicians. 

Technicians who can distinguish your shop by being: 

• Experienced in a wide variety of installation tasks and procedures

• Accredited with the auto glass industry’s latest certifications

• Trained to the highest degree of productivity in the shortest amount of time

• Dedicated to the shop’s personal and professional standards of excellence

MENTOR QUALITIES:

• Experienced 

• Knowledgeable 

• A Teacher

• A Role Model
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Role Model. Teacher. Expert. Shop Leader. Coach.
Without a doubt, your role in 10 Star Training is the part that makes all the other 
parts go. It is your responsibility to focus the Technician In Training on each module 
of learning, and each specific step, procedure or assignment within each module.

The tools in this guidebook can be used effectively in conjunction with your:

• Installation experience and ability

• Attention to detail and proper procedures

• Knowledge of shop operations and regulations

• Understanding of what the customer is looking for

The Most Important Training Tool? You.

These talents, skills and traits are vital to training a top-flight technician. But you 
are the most important tool in 10 Star Training — one who is:

Willing to lead by example from the way you present yourself to the way you go about
your job on a day-to-day basis.

Able to explain the how’s AND the why’s about procedures, rules, regulations and the
idea that there IS a right way of doing things.

Eager to act as a supportive teacher, one who corrects without criticizing, and 
supports hands-on interaction versus the “sink or swim” theory. 

Most of all, you should have the genuine desire to develop a skilled technician, and
truly enjoy the pride in performance that 10 Star Training offers you and your shop.

The Mentor.

MENTOR SKILLS:

• Willing to lead by example 

• Able to answer tough questions

• Eager to act as a supportive

teacher



Your Mentor Requirements
Your initial mentor requirements are as follows:

❍ A minimum 2 years of verifiable auto glass installation experience

❍ Currently possess up-to-date certifications on all in-house adhesive systems*

❍ Be willing to take on the various responsibilities outlined in this guidebook

* If certifications are not up-to-date, you will have an opportunity to obtain these during 
the training of the initial technician.

There’s More To It

Since this program demands more of its technicians, it must by nature,
demand more of its mentors as well. You will need to take a few more steps 
to fully qualify as a 10 Star Mentor:

Register: Visit www.TechTraining@ppg.com, click the registration link and
follow the instructions for new mentor registration.

Review: Watch the mentor-only DVD/video to prepare for the program.
Review all student and all mentor materials for familiarity. Then take the 
interactive mentor quiz on DVD. 

Complete: Module 1, Course Introduction and Safety. While you are not
required to complete the assignments, they will come in handy. You should
watch the video and closely review all Module 1 materials. You are required 
to take and pass the Module 1 quiz.

Obtain: Adhesive certification in all systems used in the shop environment.* 

Complete: Your personal hands-on experience log used by trainees.* This is 
a checklist you can find on the 10 Star Technician website as well.

Take And Pass: The 10 Star Technician final written examination posted 
on-line when all previous requirements are completed. Additionally, to earn
your 10 Star Technician certification (like your Technician Trainee), you will 
be required to submit one videotaped installation procedure exam.

Special Note: Do you need to complete ALL of these requirements prior 
to beginning to train your first technician? No. But you must complete 
these to earn your 10 Star Technician Certification much like your student. 
It will help you greatly to complete as many as possible prior to training.

Refer to the Quick Start guide at the end of this introduction for more details.

*One way to easily complete your qualifications is to simply work through the program along
with your first student to obtain or update required certifications and/or rare procedures.

Requirements.
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MENTOR REQUIREMENTS:

You do not need to complete

ALL of the requirements prior 

to beginning to train your first

technician. But you must com-

plete these to earn your 10 Star

Technician Certification much

like your student.



Becoming A 10 Star Technician
The distinction of becoming a 10 Star Technician will benefit both you and your 
Technician Trainees — it is a symbol of your on-going dedication to being the best 
technician available today.

Here’s what each of you must accomplish:

For You:
❍ Complete all mentor requirements on page 5 in this guidebook

❍ Successfully train one student from start to finish using 10 Star Technician Training

❍ Pass the 10 Star Technician final exams, both written and videotaped

❍ Obtain NGA Certification

For Your Technician Trainee:
❍ Successfully complete all 10 Star Technician Training modules, assignments 

and quizzes

❍ Obtain adhesive certification in all adhesive systems used in-shop

❍ Complete the experience log

❍ Successfully pass the final written and video exams

❍ Obtain NGA Certification

Earning Your Stars

Once you’ve taken some time to study the program materials, you’ll quickly see how
thorough this training really is. You’ll better understand how you can train a high quality
technician faster. And you will easily see how achieving 10 Star Technician status is
truly an accomplishment to be proud of.

The Goals.

YOUR GOALS:

• Complete all mentor 

requirements on page 5

• Successfully train one student 

• Pass the 10 Star Technician

final exams, both written 

and videotaped

• Obtain NGA Certification
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Beginning 10 Star Training

Training Your First Technician

Like you, your Technician In Training is given a handbook that is somewhat
self-explanatory. Therefore, beginning the training process is as simple as 
referring your Technician Trainee to the materials included in his/her hand-
book, and directing his/her attention to Module 1.

At the outset, you will want to review the goals of the program with your 
Technician Trainee:

❍ Make the trainee a more knowledgeable and qualified technician, faster

❍ Work through each module at his or her own pace

❍ Prepare the Technician Trainee for industry certifications

❍ Earn 10 Star Technician status by completing the entire program

❍ Learn a lifelong trade and skill

Your ability, know-how, and communication skills have set you apart within
your shop — otherwise you would not be a mentor in this program. The next
eight pages contain tools that may enhance your mentoring skills, and assist
you even further in finding a common ground with your Technician Trainee.

Getting Started.
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QUESTIONS?

Should you ever require 

assistance with a trainee, 

we’re there to help with tips 

and advice that can enhance

your training experience. 

Contact a PPG PROSTARS 

consultant by calling: 

412-434-2111, 9 a.m. – 5 p.m.,

Eastern Standard Time.



Training In Focus
With so much information to cover during auto glass installation training, focusing
your Technician In Training’s attention may seem difficult, even impossible, at times.
That’s why we’ve divided 10 Star Training into logical, step-by-step modules and why
the following instructional tips and methods will come in handy throughout your 
training program.

Initial Job Limits: At the outset, too many jobs per day may very well interfere with the
Technician Trainee’s ability to learn. For an inexperienced trainee, try to limit the daily
number of jobs to four per day during the first week of installation training.

It’s quite possible that you could occupy your first week of training by simply “walking
and talking” through all of your installation procedures while your Technician In Training
gets comfortable with the shop environment.

Mastery: Your goal in training is to encourage a Technician In Training to master 
procedures and tools by allowing the technician to repeat the steps in a procedure, 
or tools in use, as many times as necessary to become technically competent.

When a Technician Trainee fully understands a procedure, is able to expertly use a 
new tool , or is able to apply learning correctly and safely in a real world situation, 
that technician has achieved mastery.

Singular Concentration: Installation procedures aren’t simple — as you know, there 
are many steps that lead to a proper and safe installation. Each of these steps has its
challenges. Singular concentration is the process of focusing on each of these steps 
as part of a larger whole.

A Technician In Training who masters individual steps is far more likely to be effective
from start-to-finish in virtually any installation procedure because that technician will
be an expert on each STEP in the procedure.

Diversity — Parts, Jobs & Weather: A well-rounded technician needs to be exposed 
to an incredible variety of installation procedures and situations. This is diversity in 
a nutshell.

Parts: If your Technician Trainee only sees simple or common procedures, that 
technician will not be prepared for the real world of auto glass installation. 
Encourage jobs that require installations of the many different parts you have 
encountered over the course of your installation career.

Job: Job diversity walks hand in hand with part diversity. That’s why it’s vital to 
pay close attention to the experience log completed by your Technician In Training. 
As you’ll see, both common and rare procedures are required. This prepares a 
technician for a greater number of real world installation situations.

Weather: Heat, cold, rain, humidity — all can have an effect on installation procedure.
Therefore, your Technician In Training must be exposed to as many inclement weather
conditions as possible for mastery of procedures that DO change based on the weather.

Instructional Techniques.

INSTRUCTIONAL TIPS:

• Initial Job Limits 

• Mastery 

• Singular Concentration

• Diversity
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Show, Tell and Do:
When it comes to training, there’s no substitute for actually doing the
work. After you’ve demonstrated a procedure or tool, and explained 
the “whys” involved — it’s time to let the Technician Trainee take over.

So long as you keep an eye out for safety, it’s okay to let the Technician
Trainee struggle at times. “Hands-on” training means you have to allow
your Technicians In Training to get their hands dirty!

Sharpen Your Focus

No matter what type of trainee, these instructional methods can improve your focus
on the tasks at hand, from simple procedures like prepping glass and leak testing —
to difficult steps like using a cold knife or preparing an adhesive bonding chain on 
a vehicle.

For the newly hired technician with little or no experience,
this program offers the most complete introduction to the auto glass
industry available today and will help a new hire to become a 
qualified and certified technician faster.

For the technician with some previous experience or knowledge,
this program will review, and in many cases improve, a semi-experienced
technician’s current knowledge while preparing that technician for 
challenges like certification exams.

9



Technology And Program Requirements
PPG PROSTARS 10 Star Training has been designed to work within a full service 
glass shop environment. Either personally or within the shop, you will need to have
access to the following to make the most of your training efforts.

In-shop Technology Needs

❍ Desktop workstation and/or laptop computer

❍ Black and white printer 

❍ Internet access through a local internet service provider

❍ Access to a DVD player and television*

❍ Working relationships with adhesive and tool manufacturers 

If your Technician In Training does not have access to a DVD/Video player, you 
will have to make arrangements for your student to view the module videos, either 
in the shop, or at a local library.

Program Requirements.

*A NOTE ON TECHNOLOGY

We encourage the use of the 

latest technology to support your

training efforts. A functional DVD/

Video player can be obtained

oftentimes for less than $100,

and internet access via an 

ISP will on average cost around 

$20 per month.
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On-line Support And Tracking For 10 Star Technician Mentors
While much of your website is self explanatory, www.TechTraining@ppg.com
offers you a way to quickly manage your personal and trainee registration 
procedures, as well as track the progress of each individual trainee. In addition,
the site will assist you in completing program requirements like your experience
log and on-line examinations.

You will be able to click on links to:

Registration:

❍ Create a unique user name and password

❍ Enter key mentor requirements for registration

❍ Register unique information for each Technician In Training

Tracking:

❍ Track Technician Trainee progress module-by-module

❍ Update certification status for both you and your Technician Trainee

❍ Complete your personal experience log checklist

❍ Track completion of all required assignments and quizzes

Testing:

❍ Administer Technician Trainee’s final exam

❍ Take final exam for yourself

❍ Verify completion of all program requirements for 10 Star Technician 
Certification

As 10 Star Technician Training grows as a nationwide program, so too will the
use of on-line technology to better serve your ever-growing training needs.

On-line.
Tracking 10 Star On-Line.
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ON-LINE SUPPORT:

Visit www.TechTraining@ppg.com

to quickly manage all registration

procedures, track trainee’s

progress and complete 

program requirements.



Help Yourself With Industry Resources
10 Star Training is designed to provide you with as much program support as possible, through
video primers, written guidelines, module-by-module handbooks, action assignments, quizzes
and examinations. As complete as the training is, no doubt you will have questions from time
to time.

Look to the following industry resources for additional support:

Technical Support:

PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA 15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Call on our technical consultants with additional program questions, and we’ll point you 
in the right direction for your answers.

On-line Assistance And Industry Websites

In addition to the resources you’ll find on your PPG PROSTARS website at
www.TechTraining@ppg.com, the following websites are full of information and 
industry links that directly relate to 10 Star Training:

National Glass Association..................................................www.glass.org

Auto Glass Replacement Safety Standards Council .............www.agrss.glass.com

National Highway Transportation Safety Administration....www.nhtsa.dot.gov

Society of Automotive Engineers ........................................www.sae.org

Federal Motor Vehicle Safety Standards (listing).......................www.nhtsa.dot.gov/cars/rules/
import/FMVSS

American National Standards Institute ...............................www.ansi.org

Resources.

ON-LINE ASSISTANCE:

• www.glass.org 

• www.agrss.glass.com

• www.nhtsa.dot.gov

• www.sae.org

• www.nhtsa.dot.gov/cars/

rules/import/FMVSS 

• www.ansi.org
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Need Additional Materials? Start Here.
Everything provided to you with your initial 10 Star Technician Training 
package can be reordered as necessary by contacting technical support. Orders
can be placed for individual items, such as Student Handbooks or Owner’s
Guides — or complete training packages can be made available upon request.

PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA  15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.TechTraining@ppg.com

In addition, promotional collateral and certification recognition can also 
be requested for certified 10 Star Technicians and Mentors.

❍ Mentor Binder

❍ Student Handbook

❍ DVD’s:
• Technician Modules 1 – 3
• Technician Modules 4 – 6
• Technician Modules 7 – 10
• Mentor Video
• Industry Tools Resource

❍ Owner’s Guide

❍ Certificates of Completion

❍ 10 Star Patches

Reorder Information.
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REORDER

Orders can be placed 

for individual items 

or complete training 

packages upon request.



Q’s & A’s
We’ve tried to anticipate any initial questions you might have about 10 Star
Training. If you don’t find your answer here, feel free to use the PPG
PROSTARS resources.

Q: How does 10 Star Training benefit a technician with experience?
A: For the technician with some experience, or even NGA certification, the 

10 Star Training program will both review and cement current knowledge,
while very likely EXPANDING the knowledge base of an experienced 
technician — including certification in adhesive systems and tools.

Q: Does an experienced technician have to go through the entire 
program to become a PPG PROSTARS 10 Star Technician?

A: Yes. However, an experienced technician is likely to have an advantage in
many of the modules, and should be able to accelerate the speed to which 
the program is completed.

Q: Why are there six requirements to be a mentor?
A: Because 10 Star Training demands a serious commitment from its 

Technicians In Training. Without an equal commitment from its qualified
mentors, 10 Star Training cannot be effective. Some mentors may already
meet or surpass the minimum requirements of the program — it’s simply 
a matter of documenting these requirements and completing the program
quizzes and examinations.

Q: What is the easiest way to begin 10 Star Training?
A: Don’t “rush in” to the program. These are tools we hope you will be able to

use for a long time. Take your time the first time out. We strongly recommend
working through the entire 10-module training with your very first Technician
Trainee. This will help you understand what your trainee must go through,
and interestingly enough, will eventually satisfy all of your mentor requirements
and help you earn your special 10 Star Technician certification.

Q: How do I handle training on a busy day?
A: A busy day can be an opportunity to encourage mastery. During a busy 

training day, you can focus your Technician Trainee on a singular set of tasks
or procedures within the installation process, allowing the trainee to repeat
the action over and over correctly.

Questions & Answers.

TECHNICAL SUPPORT:

PPG PROSTARS

One PPG Place, 6F

Pittsburgh, PA  15272 

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com
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Q: How can I teach “people skills?”
A: Your role is vital here. The Technician Trainee will likely learn by your example — 

from the neat, professional way you present yourself, to your manners when dealing
with co-workers, to the respect and understanding you show your customers. Make
that example a good one!

Q: How do I encourage a Technician Trainee who is losing focus or attention?
A: People learn in different ways. Some are book learners. Some respond well to visual

aids. Some are “hands-on” learners. Each of your trainees will be different so be sure 
to listen closely to all questions asked. Use the instructional techniques on pages 8, 
and avoid asking simple “yes” or “no” questions. Encourage your Technician Trainee 
at all times to apply new or existing knowledge. As always, you can call on us if you
ever run into a roadblock.

Q: What about the video exams?
A: Complete procedures are outlined for both the mentor and the student in their 

respective guidebooks.

Q: Why is NGA Certification part of becoming a PPG PROSTARS 10 Star Technician?
A: NGA Certification has become an accepted — and sometimes requested — designation

with insurance companies. Recently the NGA, working with a committee comprised
of glass shops like yours, reviewed and revised their written exam to make it more 
relevant. PPG PROSTARS 10 Star Technician Training is designed to help you provide
the hands-on training and experience that brings greater meaning to a written
Certification exam.

Questions & Answers.
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One, Two, Three…GO!

In Review:  Beginning The 10 Star Training Program.

There’s a lot of responsibility at the start of any new training program. 10 Star Training
is no different. For review, here is a three-step summary of how to start training using
the PPG PROSTARS 10 Star Technician Training Materials.

Take Your Time

When you begin to use the tools in the PPG PROSTARS 10 Star Technician Training
handbooks, take your time. Fully understand all you have to offer as a mentor, and
before you know it, you’ll be creating your own stars in the auto glass industry:
Certified 10 Star Technicians. 

Quick Start.

THREE-STEP SUMMARY:

1. Qualify 

2. Evaluate 

3. Begin

16

MENTOR TECHNICIAN IN TRAINING

1. Qualify • Register on-line at: • All shop employees requirements
www.TechTraining@ppg.com satisfied.

• Verify previous experience and
adhesive certification

2. Evaluate • Review both student and mentor • Review all materials in the student 
materials, including the mentor handbook, paying close attention to 
DVD/Video. the introductory materials.

• Mentor must also: • Technician Trainee should understand
– Take mentor quiz the role of:
– View Module 1 video and – DVD/video

materials and take Module 1 quiz – Assignments
– Begin completing experience log – Hands-on

on-line – Experience log
– Pass written on-line final – Quizzes

– Overall Program goals

Any outstanding questions Any outstanding questions
should be directed to PPG should be directed to PPG
PROSTARS support. PROSTARS support.

3. Begin • Review mentor guidebook • View Module 1 DVD/video: 
information for Module 1: Course Introduction and Safety,
Course Introduction and Safety, and begin work through Module 1
and assign Module 1 to section in Student Handbook.
Technician Trainee.



1MODUL
E

Course Introduction
and Safety

Before picking up a cold knife or laying a single
bead of urethane, your Technician In Training is
responsible for understanding the vital role of
safety in auto glass installation procedures. From
in-shop requirements to FMVSS and HAZCOM,
safety is the foundation on which all qualified
technicians are built.Be Sure Technician 

In Training Watches 

Module 1 DVD/Video:

Course Introduction 

and Safety 





Start With Safety 

10 Star Training Objectives

At the end of this module, your Technicians In Training should be able to: 

❍ Know, own and USE the Personal Protection Equipment (P.P.E.) required 
by your shop 

❍ Learn the basic safety procedures for your auto glass shop, including any 
in-house program you offer 

❍ Understand Federal Motor Vehicle Safety Standards (FMVSS) that relate 
to our industry 

❍ Know the importance of paragraph 1937 of the National Traffic and Motor
Vehicle Safety Act that ties the Auto Glass Replacement industry to FMVSS

❍ Understand in-shop chemicals and learn the labeling requirements of the
Occupational Safety & Health Administration (OSHA)

❍ Learn the relationship between safety and liability, and understand what 
your shop has at stake with each and every job

❍ Understand Material Safety Data Sheets (MSDS) and where they are stored
in the shop and mobile unit

❍ Know the design features in vehicles that contribute to occupant safety

❍ Know key points of the current ANSI/AGRSS Auto Glass Replacement
Standard

❍ Know the six basic categories of proper auto glass installation — specifically, 
how the entire process relates to customer safety above all else.

Module 1: 
Course Introduction and Safety
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SAFETY FIRST!

• P.P.E. 

• FMVSS 

• LIABILITY 

• ANSI/AGRSS

• HAZCOM 

1



Preparation 
Given your training objectives, your preparation for this module is largely concerned
with your Technician In Training, fully understanding the goal of the module itself:
learning about personal, in-shop and customer safety and how it relates to the shop’s
performance and liability concerns.

A secondary, but no less important goal of the modules, is being sure your Technician
Trainee also understands the goals of the overall training program.

In your busy shop environment, we understand that you will likely need to skip ahead
and explain terms, tools, adhesives, parts and procedures as you work through the day-
to-day challenges of an auto glass technician.

Don’t worry. 10 Star Training isn’t about changing the way you train a technician — 
it’s about structuring your training so that your Technician Trainee focuses attention on,
and masters, a particular theme or discipline WHILE you train.

If you’ve watched our mentor video, as well as the video for this module, you should
have a pretty good idea how to set reasonable expectations for each module, as well as
10 Star Training as a whole. Simply put, your Technician In Training is on the hook for
learning each module as completely as possible WITHIN the framework of your daily
shop responsibilities.

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA  15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 1: 
Course Introduction and Safety

TECHNICAL SUPPORT:

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com

20
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Before You Start:

Student Watches Module 1 DVD/Video. 
(completion time: 1 hr.)

Your discussion of this video should address any questions your Technician In
Training might have about 10 Star Technician Training or the Safety Module 
in general. 

Also, ask your Technician Trainee the following questions:

❍ What are at least two things that you weren’t aware of before viewing the video?

❍ What are the main points of the video?

❍ How do you think this video relates to your job?

It is important to LISTEN to the answers, to both encourage discussion, and 
to also let the Technician Trainee know that you are the first and primary source 
of information.

Conducting This Module.
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BEFORE YOU START:

Student watches 

Module 1 DVD/Video 

(completion time: 1 hr.)

Ask questions that demand 

more than a “yes” or “no”

answer. Can you think of others?

1



Student Assignments.

22

1
Assignment 1
Outfit With P.P.E. (completion time: .5 hrs.)
Obtain the required personal protective equipment (P.P.E.) for day-to-day use by 
allowing your Technician In Training to choose both the type of safety glasses and style
of heavy-duty work glove. This is a good personal touch, and will encourage use of 
your trainee’s own equipment.

You have nitriles on hand but be sure to explain that you use the non-powdered 
version to prevent bonding area contamination.

Also obtain any other safety equipment required by your shop. Throughout your 
training procedures, you must lead by example by using your P.P.E. when it is 
proper to do so. Consider sharing a story from your own experience about what 
has happened when P.P.E. was NOT used.

Realistically speaking, there will be times when you or your Technician Trainee are 
tempted to NOT use this equipment based on speed or ease of operation, such as
removing door panels, garnish moldings and interior fasteners. While you must 
be the judge of when and how to use P.P.E., remember it only takes ONE accident 
to make you regret NOT using it when you should.

Assignment 2
Review And Update Shop MSDS (completion time: 3 hrs.)
Your Technician In Training should inventory your shop’s hazardous chemicals and make 
sure there is a Material Safety Data Sheet (MSDS) available for each chemical both in the
shop and in each mobile vehicle.

If a sheet is missing or out of date, the Technician Trainee should contact the appropriate 
supplier or source to obtain the required MSDS.

This assignment can be completed all at once, or over a period of several days. It’s important 
for you to relate how necessary these sheets are in the event of an accident.

Material Safety Data Sheets contain:

❍ Product and hazardous ingredients information

❍ Physical, chemical and reactivity data

❍ Health hazard and first aid information

❍ Risk of fire or explosion

❍ Regulatory information and safe handling instructions

Do NOT allow participation 

in any installation procedures 

without proper P.P.E.

Point out a hazardous chemical 

on an MSDS and reinforce the 

need for P.P.E.

www.osha.gov

❍

❍
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❍ Assignment 3

Understanding Safety Regulations (completion time: 4 hrs.) 
This is the most extensive task of the module. Your Technician Trainee must write down 
and explain at least two key points for each of the safety regulations that follow:

❍ FMVSS 111

❍ FMVSS 205

❍ FMVSS 208

❍ FMVSS 212

❍ FMVSS 216

❍ FMVSS 219

❍ NHTSA Act of 1966

❍ The Current Standard for ANSI/AGRSS*

Most of these regulations are included within your module information, either via 
worksheet or internet resource.

What’s important here is that the regulations are understood rather than simply 
memorized. That’s why your Technician In Training is encouraged to use his or 
her own words when interpreting each of the standards.

Your job is to connect the dots, so to speak, and explain how each has a bearing on 
what you do day-to-day.

*ANSI/AGRSS exists to help set current, procedural and material standards for auto glass installation. 
Depending on your shop’s affiliation with AGRSS, you may want to order the current standard from 
the AGRSS website.

STRESS THIS:  Fail to meet the needs of any one of these standards, and you expose your 
shop to liability — but just as important, you expose your customer to potential harm.

You might be asked why a technician needs to know all of these rules and regulations. 
Make no mistake on this one: You have a responsibility to yourself, co-workers and shop 
but ultimately, you are responsible for the safety of your customers. Every job. Every day.

Check the work. Make sure 

each regulation is understood 

in “layman’s” terms.

• www.nhtsa.dot.gov

• www.glass.org

• www.ansi.org

• www.agrss.glass.com



Student Assignments.

24

1
Assignment 4
Checking OSHA Compliance (completion time: 1 hr.)
This encourages your Technician In Training to understand Occupational Safety Hazards
Administration requirements for the following in-shop items:

❍ Fire extinguishers:  Grade__________  Inspection Date ____/____/____
❍ Proper labeling of hazardous chemicals
❍ Extension cords should be equipped with ground fault interruptors. (GFI)

While routine checks of fire extinguishers and electrical provisions are self-explanatory, 
it is good shop procedure to get in this habit, plain and simple.

And when it comes to hazardous chemicals in the shop, be sure your Technician Trainee
understands the specific labeling requirements for all in-shop chemicals, transfer of
chemicals, and what constitutes an OSHA violation. 

Extra Credit
Define Ergonomics
In your own words, define what ergonomics is, and what it means to a Technician 
In Training.

❍

❍

Chemicals used by only one 

person do not need to be labeled.

However, label everything and

you’re never in doubt!

www.osha.gov



Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com

❍
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Assignment Check and Quiz 
(completion time: 1 hr.)
Take some free time to review the assignments and address any remaining questions 
from your Technician In Training. Pay particular attention to your Technician Trainee’s 
final assignment, the summary of Module 1 objectives. This is here to evaluate your 
trainee’s attention span during the module you completed.

When all assignments have been completed to your satisfaction, administer the Module 1
quiz. If the Technician Trainee is viewing the module videos on a DVD player, encourage 
the technician to work through the quiz interactively to help prepare for the exam.

It’s a great idea to let your Technician In Training know that you, too, had to complete 
this quiz in order to be a mentor. (And if you haven’t completed the Module 1 quiz, 
this will be your opportunity to do so.)

An Ongoing Assignment
The Experience Log 
Throughout 10 Star Training, your Technician Trainee’s hands-on experience is logged 
in the experience log located in the back of their Student Handbook. You have a duplicate 
of the experience log. There is no need to complete the various requirements and 
procedures in the log in any particular order.

Just be sure the experience log is completed prior to the end of Module 10.

See to it that you and your trainee keep this log up-to-date on a module-by-module 
basis. Your Technician In Training will be prompted to keep working on the log 
throughout the program.

1

With all module video, assignments

and quizzes completed, it’s now

time to move on to Module 2.

❍





Safety First Quiz – Questions And Answers 

1. The main theme of the National Traffic and Motor Vehicle Safety Act of 1966 
as it pertains to our industry is that:

a. All auto glass must be replaced with a urethane product
(Sorry, this is an incorrect answer. Neither the NHTSA Act of 1966 nor any FMVSS 
standard mandates the use of urethane)

b. A repair facility cannot render a safety device inoperative
(Correct answer! This paraphrased statement appears in the NHTSA Safety Act 
of 1966, Paragraph 1397 (2)(A))

c. Trucks over 10,000 lbs do not come under FMVSS standards
(Sorry, this is an incorrect answer. This item relates to FMVSS 212 and 216, 
but not the NHTSA of 1966)

d. Licensed technicians must install all auto glass
(Sorry, this is an incorrect answer. Currently only one state requires licensing, 
but this is not required by NHTSA 1966)

2. ANSI/AGRSS Auto Glass Replacement Standards are federal standards that govern
auto glass replacement companies.

a. True
(Sorry, this is an incorrect answer. The federal standards that govern vehicle 
manufacturers are the FMVSS.)

b. False
(Correct answer! ANSI/AGRSS is not a governmental agency. The standard 
is an industry standard that was established under ANSI guidelines. It is not 
a federal standard.)

3. What is the FMVSS that pertains to roof crush?

a. 212 c. 111
(Sorry, this is an incorrect answer. 212 (Sorry, this is an incorrect answer.
is the standard for windshield retention.) 111 is the standard for rear view mirrors.)

b. 219 d. 216 
(Sorry, this is an incorrect answer. (Correct answer! This is the Federal
219 is the standard for passenger Motor Vehicle Safety Standard
compartment intrusion.) for roof crush.)

Module 1 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 1: Course Introduction

and Safety, has been completed.

1



1
4. What type of glove best protects the wearer from chemicals and solvents?

a. Latex c. Nitrile
(Sorry, this is an incorrect answer. (Correct answer! This type of glove protects
This type of glove keeps the hands the wearer from chemical contamination.)
clean but not protected from chemicals.)

b. Leather d. Cloth 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
This type of glove protects the wearer This type of glove offers no protection against
from injury due to cuts and abrasions.) chemicals and solvents it will absorb them 

and hold them against the skin.)

5. What is the minimum percentage of the windshield periphery that must stay attached 
to the vehicle frame if the vehicle is equipped with a passive restraint system?

a. 75% c. 50%
(Sorry, this is an incorrect answer. (Correct answer!
75% retention is the requirement for FMVSS 212 requires 50% retention.)
vehicles without passive restraints.)

b. 100% d. 25%
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
100% retention is a requirement of No requirement accepts this retention percentage.)
some vehicle manufacturers.)

6. What is the document used to inform employees of hazardous materials?

a. HAZCOM c. OSHA
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. This is not
HAZCOM is a program for hazardous the name for hazardous materials documents.
chemicals.) OSHA or the Occupational Safety and Health 

Administration is charged with assuring that
employers provide a safe work environment.)

b. MSDS d. EPA
(Correct answer! An MSDS or (Sorry, this is an incorrect answer. The EPA
Material Safety Data Sheet is a or Environmental Protection Agency is a 
document that informs readers government body, not a hazardous materials 
of hazardous chemicals.) document.)



7. According to ANSI-AGRSS 002–2002 (Auto Glass Replacement Safety Standard)
“Minimum Drive-away Strength” is achieved when the glass to urethane bond 
reaches the strength necessary to meet Federal Motor Vehicle Safety Standards:

a. 208 & 216 c. 208, 212 & 219
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. FMVSS 219 
FMVSS 216 is related to roof crush is related to protecting occupants from objects
protection in a vehicle rollover.) entering the vehicle through glass parts.)

b. 212, 219 & 216 d. 208 & 212
(Sorry, this is an incorrect answer. (Correct answer! According to the
FMVSS 216 is related to roof crush ANSI-AGRSS 2002 standards, these
protection in a vehicle rollover and two standards are related to minimum
FMVSS 219 is related to protecting drive away strength of the glass to
occupants from objects entering the urethane bond.)
vehicle through glass parts.)

8. Safety gloves are recommended only when handling broken glass.

a. True
(Sorry, this is an incorrect answer. It is true that injuries can occur when handling broken 
glass, but safety gloves are recommended at other times during glass installation because 
hands can be cut on other parts of the vehicle besides glass.)

b. False
(Correct answer! Hands can be cut on other parts of the vehicle, not just the glass.)

9. Which is the best fire extinguisher grade for an auto glass shop or mobile unit?

a. A c. ABC
(Sorry, this is an incorrect answer. (Correct answer! This grade of fire 
This graded extinguisher is only extinguisher is effective on most types
rated for combustible materials.) of fires possible in an auto glass shop).

b. B d. C 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
This graded extinguisher is effective This extinguisher is only rated effective
on electrical fires only.) on chemical fires.)

10. Is it a safety-glazing requirement to replace broken solar glass in a vehicle 
only with solar glass?

a. Yes
(Sorry, this is an incorrect answer. There are no safety requirements on the specifics 
of solar glass.) 

b. No 
(Correct answer! Solar glass does not improve safety, only the solar performance 
of auto glass.)

Module 1 Quiz. 1





The industry terminology you use on a daily 
basis is second nature to you by now a unique 
language you share with other experienced 
technicians. This module is designed to offer a
quick review (or thorough overview) of the key
vehicle, installation and adhesive related terms
your Technician In Training will need, and use,
every day.

M
O

D
U

LE
Terms of the Trade

Be Sure Technician 

In Training Watches 

Module 2 DVD/Video: 

Terms of the Trade 
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ON YOUR OWN TERMS

• Installation

• Auto Glass Parts

• Adhesives

• Procedures

• Publications

2
Getting Started

10 Star Training Objectives

At the end of this module, your Technicians In Training should be able to: 

❍ Know the various installation specific parts of a sedan, truck and van

❍ Understand the basic properties and terms associated with adhesives

❍ Be introduced to a wide variety of moldings, trim and fastener terms

❍ Be able to communicate with ease using industry terminology

❍ Understand written instructions that routinely use industry terms

❍ Know how to talk through a basic installation using correct terminology

❍ Witness your communication ability with co-workers and customer

❍ Understand parts terminology as well as value-added additions to glass parts

❍ Be familiar with at least two industry publications or websites

❍ Begin adding various procedures to the experience log 

Module 2:
Terms of the Trade
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Preparation 
If you walk the walk, you better talk the talk.

During this module, you are encouraged to proceed with training in your own way
using your own style while focusing a keen eye toward your Technician In Training’s
ability to use, comprehend and communicate the basic terminology needed by all 
experienced auto glass technicians. If this module seems elementary or simple to you,
well that’s because it is.

10 Star Training offers you the tools you need to build a strong foundation for your
Technician In Training in a logical, step-by-step manner. And that also means that not
every module will be as challenging as Module 1. Use easier modules as an opportunity
to explore some of the instructional techniques you learned on page 8 as you 
demonstrate for, and train with, your technician.

There’s plenty of touch work ahead. The basics of terminology set the stage for the
greater challenges that await in Modules 3 and 4.

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA 15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 2:
Terms of the Trade

TECHNICAL SUPPORT:

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com

2



Before You Start:

Student Watches Module 2 DVD/Video. 
(completion time: 1 hr.)

Your discussion of this video should address any questions your technician in 
training might have about industry terminology. Also, ask your Technician Trainee
the following questions:

❍ Did you learn any new terminology from the video?

❍ What are the main points of the video?

❍ Why is “talking the talk” important to your customer service ability?

Again, it’s important to LISTEN to, and discuss, the answers. In this instance, feel
free to instill confidence in your Technician In Training by letting him or her know
that you fully expect Module 2 to be an easy module to complete.

Conducting This Module.

35

BEFORE YOU START

Student watches 

Module 2 DVD/Video 

(completion time: 1 hr.)

Challenge your Technician

Trainee to know as much 

as you do.

2
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Assignment 1
Terminology Walk Through With Mentor (completion time: 2 hrs.) 
Assignment #1 from the student guidebook is as simple as it sounds — but you want 
to be sure you are thorough in your explanations and details. You are to “walk through”
the interior and exterior of the following vehicles: 

❍ Late model sedan

❍ Truck

❍ Van/SUV

Point out and name all installation specific parts, attachments and accessories, and give
their meaning as well. 

Or, if you are confident in your Technician Trainee’s ability, have the technician in 
training point these items out to you. Don’t forget to cover basic adhesive terminology
and the various clips and fasteners you may encounter, as well as the different types of
parts you see installed on these vehicles.

This assignment can be completed all at once, or over the course of several days — 
and in truth, is an ongoing assignment throughout the module.

Assignment 2
Written Definitions (completion time: 1 hr.)
Your Technician In Training is required to define the following terms in words that
demonstrate a sort of “common knowledge” of the term. In this manner, you are 
looking for true understanding rather than simple memorization. 

❍ Garnish Molding ❍ “A” Pillar

❍ Reveal Molding ❍ Cowl Panel

❍ Dam ❍ Weatherstrip Retainer

❍ Pinchweld ❍ Run Guide

❍ Bonding Area ❍ Gravity Stop

When your Technician Trainee completes the assignment, simply review the work 
in the Student Guidebook, correct any mistakes and answer any questions.

Assignment 3
Installation Walk Through (completion time: 1 – 4 hrs.) 
In truth, this is another on-going assignment throughout the module. As you demonstrate 
the work that your day-to-day duties require, turn a sharp ear to how you are using 
terminology as you explain procedures — and how your Technician In Training uses 
terminology as you each discuss these procedures.

❍

❍

This module can help connect

“book learning” with what you 

do and say during installation

demonstrations.

Being comfortable with terminology

can help a technician be more

comfortable with customers.

Singular concentration, job

diversity and part diversity can

lead to mastery of terminology

in this module.



Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com
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Is the Technician Trainee demonstrating knowledge by knowing the meanings of terms? 
Are there any areas of confusion you must address? And does your Technician In Training 
speak clearly and confidently?

Assignment 4
Research Assignment — Publications And Resources (completion time: 1 – 4 hrs.)
Your Technician Trainee must review at least two of the following sources for installation-
specific tips or suggestions: 

Auto Glass Magazine (NGA) Auto & Flat Glass Journal
AutoGlass Installation Guide (NGA) AGRR Magazine
www.glass.org (NGA) www.glass.com 

(publications, links and newsletters)

Why? Because the technician who is comfortable with consulting written and on-line 
resources is more likely to stay current with industry tips and trends. In the Student 
Handbook, this is positioned as learning to read a language — as well as write it — and 
speak it.

Briefly discuss which sources the Technician Trainee viewed, and ask about any articles 
or items of particular interest. It might help for you to view the same material after your 
technician and prepare a list of questions about the articles or information.

Extra Credit
What does “BMW” stand for?
Bayerische Motoren Werke (Bavarian Engine Works)

Assignment Check and Quiz
(completion time: 1 hr.)
Take some free time to review the assignments and address any remaining questions from 
your Technician In Training. Pay particular attention to your Technician Trainee’s final 
assignment, the summary of Module 2 objectives. This is here to evaluate your trainee’s 
attention span during the module you completed.

When all assignments have been completed to your satisfaction, administer the Module 2 
quiz. If the Technician Trainee is viewing the module videos on a DVD player, encourage 
the technician to work through the quiz interactively to help prepare for the quiz.

2

Consult your industry resources

for additional communication

tips and suggestions.

❍

❍

❍





Terms of the Trade Quiz – Questions and Answers

1. What is a cowl panel?

a. The part of the vehicle frame upon which the glass part is attached
(Sorry, this is an incorrect answer. The windshield attaches to the pinchweld.)

b. A body part that covers the firewall drains
(Correct answer! This is sometimes referred to as the cowl.)

c. The interior trim on an automobile that surrounds the glass parts
(Sorry, this is an incorrect answer. These interior trim panels are called garnish moldings.)

d. A device to which moveable glass parts attach
(Sorry, this is an incorrect answer. Moveable glass parts attach to the lower glass channel.)

2. What are gravity stops?

a. The supports of the roof where the windshield attaches
(Sorry, this is an incorrect answer. The roof supports to which the windshield attaches 
are called the “A” pillars.)

b. A device that keeps a windshield from sliding off the adhesive
(Correct answer! Sometimes gravity stops are inappropriately called setting blocks.)

c. The part of the vehicle frame to which the glass parts attach
(Sorry, this is an incorrect answer. The part of the vehicle frame where glass parts attach 
is called the pinchweld.)

d. The vertical channels that steer the moveable glass parts to the up position
(Sorry, this is an incorrect answer. The vertical channels that steer moveable glass parts 
to the up position are called vertical run guides.)

3. Where are the garnish moldings located?

a. Vehicle interior
(Correct answer! The headliner covers the roof supports and the dashboard 
covers the bottom.) 

b. Vehicle exterior
(Sorry, this is an incorrect answer. The exterior molding are called reveal molding.)

4. The bonding surface is defined as:

a. 1" – 2" around the exterior perimeter of the glass
(Sorry, this is an incorrect answer. There is no bonding done on the exterior glass perimeter.)

b. The edge of the glass

Module 2 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.
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that Module 2: Terms of the
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2
(Sorry, this is an incorrect answer. Only reveal molding are attached to the edge of the glass.)

c. 1" to 2" around the interior perimeter of the glass
(Correct answer! Sometimes this bonding area is distinguished by a frit band 
or paint band.)

d. The area between the two glass layers
(Sorry, this is an incorrect answer. The PVB interlayer is between the two layers of glass 

in a windshield.)

5. What is the “bug”?

a. The process whereby the molding is pre-applied to a glass part
(Sorry, this is an incorrect answer. Encapsulation is the process that pre-applies a molding 
to a glass part.)

b. The monogram etched in the glass, which contains manufacturing information
(Correct answer! This manufacturer’s bug typically includes a manufacturer’s logo, 
and includes the manufacturing plant, production date and type of glass.)

c. A type of repairable glass break
(Sorry, this is an incorrect answer. Common names for repairable glass breaks include: 
star break, bullseye, angel wing, half moon, and combination break.)

d. The vehicle identification number
(Sorry, this is an incorrect answer. The vehicle identification number is commonly referred 
to as the VIN.)

6. What is the lower glass channel?

a. The area on a glass part where adhesive is applied
(Sorry, this is an incorrect answer. When adhesive is applied directly to a glass part, 
it is applied to the bonding area.)

b. A device to which moveable glass parts are attached
(Correct answer! It is usually attached with adhesive or packing tape.) 

c. The interior trim on an automobile that surrounds the glass parts
(Sorry, this is an incorrect answer. The interior moldings are called garnish moldings 
and the exterior molding is called the reveal molding.)

d. Another name for a vertical run guide
(Sorry, this is an incorrect answer. A vertical run guide directs glass movement within 
the frame.)

7. Viscosity is the measurement of:

a. The thickness of liquids c. Adhesive strength
(Correct answer! Viscosity (Sorry, this is an incorrect answer. Tensile strength
is measure of how easily and lab shear are the two measures used to



a liquid flows.) describe the strength of automotive glass adhesives.)

b. Adhesive hardness after cure d. Lap shear strength
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. Lap shear
Shore hardness is a term that refers strength refers to the strength of an adhesive
to the hardness of an adhesive when subjected to a diagonal pull.)
after it is fully cured.)

8. The black paint band around the perimeter of an auto glass part is called the:

a. Bug c. Reveal molding
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
A bug refers to a glass monogram A reveal molding is an exterior
containing manufacturer’s information.) removable molding.)

b. Frit d. Garnish molding
(Correct answer! The frit (Sorry, this is an incorrect answer.
protects the urethane bead A garnish molding is an interior
from ultra-violet light.) removable molding.)

9. Safe drive away time is the time it takes for an adhesive to reach the strength 
necessary to meet FMVSS standards relating to:

a. Windshield retention
(Sorry, this is an incomplete answer. Windshield retention is only one of the 
FMVSS standards related to safe drive-away time.)

b. Roof crush
(Sorry, this is an incorrect answer. FMVSS Roof Crush standards are achieved when 
an adhesive reaches its final cured state. This often occurs after a is vehicle released.)  

c. Airbag deployment and windshield retention
(Correct answer! This is defined by the ANSI/AGRSS Standard. The FMVSS 
roof crush standard is not met until the urethane has fully cured, which typically 
occurs after a vehicle is released.)

d. Airbag deployment & roof crush
(Sorry, this is an incorrect answer. FMVSS Roof Crush standards are achieved when 
an adhesive reaches its final cured state. This often occurs after a vehicle is released.)

10.Encapsulation is a term that describes any glass edge attachment.

a. True
(Sorry, this is an incorrect answer. Encapsulation is a process by which PVC or RIM is 
bonded to the glass surface. Many times a part with an edge attachment such as a molding 
is incorrectly called an encapsulated part.) 

Module 2 Quiz. 2
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b. False

(Correct answer! Encapsulation is a process by which PVC or RIM is bonded to 
the glass surface. Many times a part with an edge attachment such as a molding 
is incorrectly called an encapsulated part.) 
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Tools of the Trade

The ability to master a variety of tools will 
be one of the skills which distinguishes 
your Technician In Training. In this module, 
your leadership and skill takes center stage 
as you carefully guide your trainee through 
the proper use, care and understanding of 
the tools of the trade.Be Sure Technician 

In Training Watches

Module 3 DVD/Video:

Tools of the Trade





Getting Started

10 Star Training Objectives

At the end of this module, your Technician In Training should:

❍ Possess and use the tools required by your shop 

❍ Understand the vast majority of tools used in auto glass installation

❍ Learn the proper steps needed for safe, skilled use of each tool

❍ Know all power and specialty tools currently in use by your shop

❍ Review tool manufacturer publications and/or websites

❍ Be able to identify key tips that make tool use easier 

❍ Understand proper care and maintenance of tools

❍ Develop mastery in the tools most commonly used by your shop

❍ Continue to add various procedures to the experience log

❍ Demonstrate a healthy respect for the benefits and the dangers of tools

Module 3:
Tools of the Trade.
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MASTERING 

INDUSTRY TOOLS

• Common

• Cutout

• Power

• Specialty

• Safety

3
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Preparation 
In a very real sense, your Technician In Training truly begins hands-on training in this
module. That’s because your focus is now on knowledge that is directly applied to a
procedure through the proper use of tools.

Knowing and using industry tools is the backbone of your trainee’s skill set. 
During this module, you are encouraged to develop mastery of tools by:

❍ Showing your technician proper handling of tools

❍ Demonstrating how each tool contributes to the installation process

❍ Allowing your technician to execute as many procedures as possible under 
your supervision

❍ Using the instructional technique (pg. 8) of singular concentration to 
encourage mastery

Share your personal insight on how tools have made your career more productive. 
Let your technician develop the “feel”— the kind of touch you can only learn by
doing. And allow your technician to make a mistake from time to time under your
supervision so long as it doesn’t compromise safety.

Above all, do not progress to the next module until you are certain and confident 
that your Technician In Training is well versed in the tools your shop uses most.

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA 15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 3:
Tools of the Trade.

TECHNICAL SUPPORT:

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com
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Before You Start:

Student Watches Module 3 DVD/Video
(completion time: 1 hr.)

Your discussion of this video should address any outstanding questions about the
tools available to your Technician In Training — and point out, quite honestly, that
not all tools seen in the video are used in every shop. 

Ask your Technician Trainee the following questions:

❍ Did the video show you anything you haven’t seen in your hands-on 
demonstrations to date?

❍ What are the main points of the video?

❍ Are there any tools you’d like us to investigate as a shop?

Conducting This Module.
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BEFORE YOU START:

Student watches 

Module 3 DVD/Video 

(completion time: 1 hr.)

Your technician will learn from

your demonstrated ability AND

by actually doing the work.

3



Student Assignments.
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Assignment 1
Get Your Tools (completion time: 2 hrs.)
If you haven’t done so already, now is the time to double check to see that your
Technician In Training is outfitted with the tools your shop requires of every technician.

This is the first of a much larger assignment — learning to understand and master these
tools in real world use. 

Like many assignments, tool acquisition is never truly completed — encourage your 
technician to respect tools as much as you do, and keep a keen eye turned toward new
tool developments in the industry.

Assignment 2
Tool Use And Mastery (completion time: 8 hrs. minimum)
In assignments 2 and 3, your objective is to encourage mastery of the tools commonly
used in your shop. In this assignment, you’ll focus primarily on hand tools and specialty
tools. Your attention should be directed toward:

❍ proper body and hand positions

❍ blade progressions

❍ blade sharpening and replacement

❍ P.P.E. use and leverage

❍ protection of the vehicle and exposed surfaces

❍ repetition as reinforcement

REMEMBER: Part of being a Mentor is being able to assess the talent and skill of your
Technician Trainee. And the most important thing to remember is that your technician 
in training can only learn by doing. Resist the temptation to do all the work yourself,
and encourage supervised use of manual and power tools.

❍

❍

What tools do you rely on most?

Why do you rely on them? Share

this with your Technician Trainee.

Your technician cannot learn

without “doing.” 



Student Assignments.
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Assignment 3
Power Tool Use And Mastery (completion time: 8 hrs. minimum)
Power tools vary from shop to shop. In this assignment, you’re looking to thoroughly 
review any and all power tools used frequently in your workplace. Logically, you can 
conduct assignments 2 and 3 at the same time throughout the module as particular 
installations demand.

Reinforce these key points in power tool training:

❍ changing and adjusting cutting blades
❍ prepping the blades
❍ lubricating the cutout area with water
❍ care and maintenance of tools
❍ ergonomics
❍ P.P.E. for power tools, consider anti-vibration gloves

Your Technician In Training will be using tools throughout this training. 
Now is the time to fully begin to develop and sharpen the trainee’s skill.

Assignment 4
Research — Tool Catalogs And Resources (completion time: 1 hr.)
Much like the opening video, this assignment is designed to introduce your technician 
trainee to additional resources and catalogues used by the qualified auto glass technician.

Equalizer .....................................www.equalizer.com
CR Laurence Catalog ..................www.crlaurence.com
Sommer & Maca.........................www.somaca.com
Aegis Tools International .............www.aegisweb.com
Reid Tools ...................................www.reidmfg.com/catalog.htm
PPG Sundries ..............................www.ppgautoglass.com

For as many resources as we can provide, there are many more.

3
“Skill” is combination of technique,

understanding and practice.

A complete technician uses 

all available tools — including

industry resources.

❍

❍



Student Assignments.

50

3
Assignment 5
Written – Things To Remember (completion time: 1 hr.)
Your Technician In Training is required to list 5 key points for the following usage 
procedures. Your trainee does NOT have the supplemental list you have at the end 
of this module. Double-check your student’s list against yours to test knowledge.

What are some key points and tips that make hand tools easier to use? (must list 5)

1.

2.

3.

4.

5.

What are some key points and tips to remember when using power tools? (must list 5)

1.

2.

3.

4.

5.

Extra Credit
What industry tool not seen in the Module 3 video was developed by a farmer 
from Alabama?
Bama knife.

Assignment Check and Quiz
(completion time: 1 hr.)
Take some free time to review the assignments and address any remaining questions
from your Technician In Training. Pay particular attention to your Technician
Trainee’s final assignment, the summary of Module 3 objectives. This is here to 
evaluate your trainee’s attention span during the module you completed.

When all assignments have been completed to your satisfaction, administer the Module 3 
quiz. If the Technician Trainee is viewing the module videos on a DVD player, encourage 
the technician to work through the quiz interactively to help prepare for the quiz.

❍

❍

❍

The goal in all training, including

tools, is to make safe and proper

procedures second nature.

Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com



Tools of the Trade Quiz – Questions And Answers

1. Which of the following is the most commonly used auto glass removal tool?

a. Electric exterior windshield knife (eg. Fein®)
Sorry, this is an incorrect answer. Electric knives are used primarily on difficult  
to remove parts and on parts that must be removed without breakage.)

b. Electric interior windshield knife (eg. Equalizer®)
(Sorry, this is an incorrect answer. Electric knives are used primarily on difficult  
to remove parts and on parts that must be removed without breakage.)

c. Cut-out knife (cold knife)
(Correct answer! The cold knife is the most commonly used cut-out tool.)

d. Windshield wire handles 
(Sorry, this is an incorrect answer. Wire handles are used primarily on difficult  
to remove parts and on parts that must be removed without breakage.)

2. Which of the drawings below most resembles the automotive 1/4" nosepiece 
for the heavy-duty rivet gun?

a. b. c.

(Sorry, this is an incorrect (Correct answer! (Sorry, this is an incorrect answer. 
answer. This nosepiece This snips off the This nosepiece is not recommended
allows the rivet pin to be center pin for support for automotive use.)
ejected and could cause and stability.)
damaged to door skin.)

3. What is the common name for a tool used to remove corroded or thread-locked
wiper arms from the wiper post?

a. Pry bar c. Gear puller
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. A gearpuller 
A pry bar could cause damage to does not have the proper jaw configuration to 
surrounding parts.) remove wiper arms from the wiper post.)

b. Battery terminal puller d. Torque wrench
(Correct answer! The correct (Sorry, this is an incorrect answer. A torque 
type of battery terminal puller wrench is used to tighten the wiper post nut,
has a 90˚ jaw configuration.) not to remove windshield wiper arms.)

Module 3 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 3: Tools of the Trade,

has been completed.

3

Fein is a trademark of FEIN Power Tools Inc, U.S.A.
Equalizer is a trademark of Equalizer Industries, Inc.



3
4. The cold knife is most commonly used to cut out the windshield from the inside.

a. True 
(Sorry, this is an incorrect answer. Some technicians at times use the cold knife from 
the inside, but it is commonly used on the outside of the vehicle.) 

b. False 
(Correct answer! The cold knife is the removal tool to use to cut out a 
windshield from the outside of a vehicle.)

5. Which of the following tools are used to lip the glass into the gasket?

a. Plastic paddles c. Weatherstrip closing tool 
(Correct answer! Plastic paddles, (Sorry, this is an incorrect answer.
when used to lip glass into a gasket, A weatherstrip closing tool is used
reduce the chance of damage to the to interlock the locking flap into
glass, gasket and painted surfaces.) the gasket.)

b. Insert tool d. Molding release tool 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
An insert tool is used to install the A molding release tool is used to remove 
insert into the gasket.) the reveal molding from retaining clips.)

6. Which of the following tools use reciprocating action for its cutting blade?

a. Fein® Tool c. Ninja®

(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
The Fein Tool uses an oscillating blade.) The Ninja® uses an oscillating blade.)

b. Vibraknife® d. Extractor®

(Sorry, this is an incorrect answer. The (Correct answer! The Extractor is one type
Vibraknife uses an oscillating blade.) of tool that uses reciprocating action.)

7. Which of the following tools utilize oscillating action for its cutting blade?

a. Fein® Tool c. BTB® Power Tool 
(Correct answer! The Fein Tool (Sorry, this is an incorrect answer. The BTB
is a German made tool that Power Tool uses a reciprocating blade.)
oscillates when cutting.)

b. Equalizer® d. Express®

(Sorry, this is an incorrect answer. The (Sorry, this is an incorrect answer. The Express
Equalizer uses a reciprocating blade.) uses a reciprocating blade.)

Fein is a trademark of FEIN Power Tools Inc, U.S.A.
VibraKnife is a trademark of C.R. Laurence Co., Inc.
Equalizer is a trademark of Equalizer Industries, Inc.
Extractor is a trademark of Crystal Glass Canada Limited
BTB is a trademark of BTB Tools, Incorporated



8. When using multiple blades for cutting out glass, what is the best blade selection 
for ease of use?

a. Longest to shortest 
(Sorry, this is an incorrect answer. The longer the blade the more difficult the removal.) 

b. Serrated blade followed by a knife edge
(Sorry, this is an incorrect answer. A progression of blade sizes should be used.) 

c. Shortest to longest
(Correct answer! The shorter the blade, the easier to use. Shorter blades allow 
the technician to cut a small portion at a time)

d. Long blade followed by a power tool blade
(Sorry, this is an incorrect answer. Power tool blades come in various lengths, the longer 
the blade the more difficult the removal.) 

9. Which of the following configurations best depicts the Wizard blade?

a. b. c.

(Correct answer! (Sorry, this is an (Sorry, this is an 
A Wizard blade incorrect answer. incorrect answer. 
has a pointed tip This is a Standard This knife style blade 
that allows for blade style. The does not lend itself to 
easier insertion Standard blade was auto glass removal.)
into a hardened the first blade design.)
urethane bead.)

10.What is this tool called?

a. Gasket scraper
(Sorry, this is an incorrect answer. A gasket scrapper uses a chisel type blade to remove 
material from the pinchweld.)

b. Long-handled utility knife
(Correct answer! The long-handled utility knife uses normal utility knife blades 
and allows for easier cutting of a lower recessed adhesive bead.)

c. Utility knife
(Sorry, this is an incorrect answer. A utility knife uses the same blade as the depicted 
tool uses but not the same handle.)

d. Molding release tool
(Sorry, this is an incorrect answer. A molding release tool does not cut, it releases 
the clips found under the reveal molding.)

Module 3 Quiz. 3



Trade Tools
What are some key points and tips that make hand tools easier to use?

❍ Make cutouts easier using a shortest to longest blade progression.

❍ In cold weather, heat the cold knife blade with a torch or heat gun.

❍ Sharpen the cold knife blades before each cutout.

❍ Use body weight and leverage to assist in pulling or pushing a cold knife.

❍ Change utility knife blades often.

❍ Use the body metal as a guide to remove old adhesive from the pinchweld.

❍ Use the sharp point of the molding release tool to find the clips.

❍ Insert the plastic stick at a 90˚ angle to the body at the glass edge.

❍ Angle a plastic stick away from you when pulling — and toward you when pushing.

What are some key points and tips to remember when using power tools?

❍ Lubricate the cutting surface with water.

❍ Start a power cutting blade before plunging it into the adhesive.

❍ Sharpen the blade before each use.

❍ Use the flexibility of the blades to hug the glass.

❍ Remove moldings and drop headliners as necessary to prevent damage and 
improve sightlines.

❍ Position your body outside of the vehicle whenever possible — to make it easier 
to view the cutting blade as it penetrates the adhesive.

❍ Faster is not necessarily better. Use blade speeds recommended by the manufacturer

❍ Keep power tools cleaned, oiled and well lubricated.

What might your experience add to the above lists? 

Trade Tools
What are some key points and tips that make hand tools easier to use?

❍ Make cutouts easier using a shortest to longest blade progression.

❍ In cold weather, heat the cold knife blade with a torch or heat gun.

❍ Sharpen the cold knife blades before each cutout.

❍ Use body weight and leverage to assist in pulling or pushing a cold knife.

❍ Change utility knife blades often.

❍ Use the body metal as a guide to remove old adhesive from the pinchweld.

❍ Use the sharp point of the molding release tool to find the clips.

❍ Insert the plastic stick at a 90˚ angle to the body at the glass edge.

❍ Angle a plastic stick away from you when pulling — and toward you when pushing.

What are some key points and tips to remember when using power tools?

❍ Lubricate the cutting surface with water.

❍ Start a power cutting blade before plunging it into the adhesive.

❍ Sharpen the blade before each use.

❍ Use the flexibility of the blades to hug the glass.

❍ Remove moldings and drop headliners as necessary to prevent damage and 
improve sightlines.

❍ Position your body outside of the vehicle whenever possible — to make it easier 
to view the cutting blade as it penetrates the adhesive.

❍ Faster is not necessarily better. Use blade speeds recommended by the manufacturer.

❍ Keep power tools cleaned, oiled and well lubricated.

What might your experience add to the above lists? 

Supplement.
Written Assignment Key Points.

54
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Tool Inventory Checklist

Supplement.
Tool Inventory Checklist.
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Common Tools Needed

1/4" socket set (SAE & Metric)

3/8" ratchet

Rivet gun

Pliers
—Needle-nose
—Channel locks
—Locking (vise)

Magnetic screwdrivers
—Phillips (regular-stubby-long)
—Slot (regular-long-pocket)
—Torx (T15-T25-T30-T50)

Chisels
—Cold
—Scraper

Hammers
—Claw/ball peen
—Plastic/rubber/dead blow

Wrench
—Adjustable
—Open-end
—Allen (ex-long)

Wire brush (stainless steel)

Utility knife

Tape measure

Nut drivers (Metric & SAE)

Scratch awl

Pin punches

Drill Bits

Auto Glass Specialty Tools

Hook tool

1/4" rivet gun

Cut-out knife (cold knife)

Long-reach utility knife/banana knife

Door panel tool

Window retaining nut removal tool

Molding release tool

Door handle spring clip tool

Rivet head removal tool

Insert/lacing tool

Plastic paddles

Rear-view mirror tools
—GM
—Ford
—Chrysler

Vacuum cups/suction cups

Caulking gun

Windshield wire handles

Glass cutters

Weatherstrip closing tool

Wiper puller



Mobile Unit Items
❍ Portable power source - to produce 110 current for power tool usage

❍ Vacuum cleaner - to remove debris and glass from vehicle interiors and doors

❍ Cordless drill - for retainer extraction

❍ Hair dryer or heat gun - for warming vinyl reveal moldings, smoothing 
vinyl roofs and for drying windshield repairs

❍ Portable cutting table - for cutting glass in the field

❍ Portable glass stand - for glass preparation use and as a worktable stand

❍ Heater - for keeping adhesives, sealants and glass warm in cool temperatures

❍ Belt sander - for edging glass cut in the field

❍ Small ladder - for climbing high off-road vehicles

❍ Portable grinder - for rust repair

❍ Finger racks - for glass transport

❍ Storage cabinets - for small supplies, such as: clips, screws and fasteners

❍ Jigsaw or metal sheers - for sunroof and/or van conversion installations

Supplement.
Tool Inventory Checklist.

56
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4MODUL
E

Understanding
Adhesives

You are well on your way toward developing a
high quality technician. In this module, it’s time
for you to “ratchet up” the responsibility you
place on the shoulders of your technician in 
training, by developing a thorough understanding
of adhesives and the bonding chain. 

Be Sure Technician 

In Training Watches

Module 4 DVD/Video:

Understanding Adhesives





Getting Started

10 Star Training Objectives

At the end of this module, your Technician In Training should:

❍ Understand the properties of urethane and the types available in the marketplace

❍ Learn the adhesive bonding chain from bare metal through construction of glass

❍ Realize the importance of following adhesive manufacturer recommendations

❍ Master the entire adhesive application process for standard, PAAS and 
PVC installations

❍ Understand the critical roles of preps, primers and cleaners

❍ Know how to manage and eliminate situations and variables that can lead to
unsafe bonds

❍ Realize the importance of “use by” dates and properly prepared/stored adhesives

❍ Know how to communicate precautions to a customer before and after 
an installation

❍ Understand how temperature and humidity can affect many installation 
procedures

❍ Obtain adhesive certification in your shop’s primary adhesive system

Module 4:
Understanding Adhesives.

59

STRONG TECHNICIANS

CREATE STRONG BONDS

• Properties 

• Preps & Primers 

• Bonding Chain

• Application

• Certification

4
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Preparation 
At this stage in the development of your Technician In Training, you have likely
explained many of the procedures and practices involved in the proper and safe 
application of urethane adhesives and associated primers and preps.

But you know something your Technician In Training does not.

You know that adhesive use in the auto glass industry is deadly serious business. 
You’ve seen the mistakes made by lesser-qualified technicians. You’ve heard the 
horror stories that result from improper adhesive procedures.

This module is an opportunity to drive home a powerful point to your 
Technician Trainee: 

The Technician In Training has no business being in a shop environment 
unless that trainee fully understands the adhesives used in this industry.

That being said, your training to this point has likely prepared your Technician Trainee
to fully handle the responsibility of this module. Be patient and firm whenever you are
asked to explain “the whys”. And never hesitate to rely on your own experience as a
guide. Taking personal responsibility for each and every job is what has set you apart.

Instill the same philosophy in your Technician In Training!

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA 15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 4:
Understanding Adhesives.

TECHNICAL SUPPORT:

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com

4



Before You Start:

Student Watches Module 4 DVD/Video. 
(completion time: 1 hr.)

Your discussion of this video should address any outstanding questions about industry
adhesives and associated primers and preps. Also point out that this module ends
with adhesive certification for your Technician In Training.

Ask your Technician Trainee the following questions:

❍ Did you learn anything new about adhesives from the video?

❍ What impression does this video give you about the importance of adhesives?

❍ Are there differences in the types of adhesives used in the video that you think
could benefit our shop?

Conducting This Module.
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BEFORE YOU START

Student watches 

Module 4 DVD/Video 

(completion time: 1 hr.)

Supervise your technician 

at work in addition to doing

the work yourself.

4
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4 Student Assignments.

Assignment 1
Review Your In-shop System. (completion time: 2 hrs.)
Your Technician In Training must obviously understand the system that your shop 
uses most. This assignment encourages that goal, and is an opportunity for you to
demonstrate that no assumptions should ever be made about the adhesives, primers 
and preps used during installation.

It also gives the Technician Trainee an opportunity to evaluate in-shop procedures 
independently. Before the next assignments begin, encourage your student to 
become an adhesive “expert”.

Assignment 2
See For Yourself Testing — Part I (completion time: .5 hrs. and 2 – 4 hrs. cure time)
Assignments 2 and 3 are each called “see for yourself ” for a specific reason. At all times,
you want to encourage your Technician In Training to learn things at his or her own pace.
And that includes being able to experience procedures and products “first hand” using 
as many of the five senses as possible. (Tasting products is not recommended!)

With this assignment, your Technician Trainee will learn about other types of common
adhesives (like duct tape) used on common auto glass bonding surfaces — to prepare 
for the next assignment, and to experience the “strengthening” of an adhesive over time.

Assignment 3
See For Yourself Testing — Part II (completion time: 2 hrs. and one week cure time)
There are two purposes to this assignment:

1. Study the bond of adhesives on different bonding surfaces OUTSIDE the 
environment of traditional use in a pinchweld.

2. Feel firsthand the consequences of an improperly primed bond on installation 
bonding surfaces.

And, because your Technician In Training also dissects the urethane at two stages, this
assignment demonstrates the differences in curing between safe drive away times and
“ultimate” cure.

This is an opportunity for your Technician Trainee to experiment with adhesives in 
a safe and controlled environment. You can’t perform some of these tests on an actual
customer vehicle!

Reinforcing these procedures outside of traditional training situations can form a critical
and very simple “frame of reference” for how important the industry primers really are.
Upon completion of the assignment, pose the following question:

“NOW can you see why each step must be followed? What could happen if any steps 
are missed or cut short in the process?”

❍
What have you learned through

experience that might benefit 

your Technician In Training?

❍
There is no substitute for “hands-

on” experience. This is how “feel”

is developed.

❍
Adhesive bonding eventually 

occurs at a molecular level. 



Student Assignments.
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Assignment 4
Adhesive Certification (completion time: 4 hrs.)
If the assignments have been completed to your satisfaction to this point, then this goal 
should be easily attainable.

Certification in your in-shop adhesives is an excellent “plum” for your technician in 
training at this stage of the program. This is an opportunity to reward dedication to 
10 Star Training. In the process, you’ll be increasing knowledge and familiarity with 
your in-shop system; further protecting the liability concerns of your shop as a whole.

Have your Technician Trainee contact your adhesive representative to arrange for the 
certification. Allow your technician that responsibility, and attend the certification if 
you need to update or extend your own credential. 

Be sure both you and your Technician In Training are crystal clear on procedures for 
the following: 

❍ High modulus installations
❍ Low-conductive installations
❍ PVC bonding situations
❍ PAAS installations

It’s important your technician know that you, also, have taken this training — meaning, 
you are not asking your technician to learn anything that you have not already mastered.

Extra Credit
Name a windshield adhesive, OTHER THAN BUTYL, used many years ago that is no longer 
acceptable for use today.
Answer: Polysulfide

Assignment Check and Quiz
(completion time: 1 hr.)
Take some free time to review the assignments and address any remaining questions 
from your Technician In Training. Pay particular attention to your Technician Trainee’s 
final assignment, the summary of Module 4 objectives. This is a way to measure how 
well your technician understood the module objectives.

When all assignments have been completed to your satisfaction, administer the Module 4 
quiz. If the Technician Trainee is viewing the module videos on a DVD player, encourage 
the technician to work through the quiz interactively to help prepare for the quiz.

Adhesive systems are chemically

engineered to work with their own

brands. Never mix and match!

Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com

❍

❍

❍





Understanding Adhesives Quiz – Questions And Answers

1. What is the correct adhesive to use when replacing a windshield?

a. Butyl c. Silicone
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
Butyl can only be used as a sealant Silicone is not a proper bonding adhesive. 
in non-bonding situations.) Non-acidic silicone can be used for body seams.)

b. Urethane d. Liquid tape 
(Correct answer! Urethane (Sorry, this is an incorrect answer. Liquid tape
is always a correct choice for is not a bonding adhesive. Liquid tape can be
adhesive applications.) used for sealing glass on off-road equipment.)

2. Any primer can be used with urethane as long as it is a urethane primer.

a. True 
(Sorry, this is an incorrect answer. The brand and type of primer that is specified for use 
with the adhesive must be used in order to assure proper chemical compatibility between 
the primer and adhesive.) 

b. False 
(Correct answer! All primers and preps must be of the same brand as the 
urethane used, and should match exactly with what is specified for use with 
the urethane adhesive.)

3. Butyl can be used in conjunction with urethane to replace windshields.

a. True 
(Correct answer! All primers and preps must be of the same brand as the 
urethane used, and should match exactly with what is specified for use with 
the urethane adhesive.)

b. False 
(Sorry, this is an incorrect answer. Butyl is not recognized as a windshield adhesive either
when used by itself or in conjunction with urethane.)

4. What is the average tensile strength range of urethane?

a. 30-50 PSI c. 900-1300 PSI
(Sorry, this is an incorrect answer. 30 to (Correct answer! Urethane is pound
50 PSI is the strength of butyl tape.) for pound stronger than steel.)

b. 200-400 PSI d. 2000-3000 PSI
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. A strength
200 to 400 PSI is the strength of 2000 to 3000 PSI is greater than any
of polysulfide.) automotive grade adhesive.)

Module 4 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 4: Understanding

Adhesives, has been completed.

4
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5. Which of the following causes cured urethane adhesive to breakdown 

into a powder?

a. Infrared light c. Ultra-violet light
(Sorry, this is an incorrect answer. (Correct answer! Blackout primers and 
Infrared light does not cause cured frits are utilized to eliminate urethane 
urethane to deteriorate into a powder.) deterioration due to UV light.)

b. Water d. Age
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
Water does not affect cured urethane.) Age alone does not affect urethane.)

6. The term “Primerless” means, no primer is needed on the:

a. Pinchweld c. Pinchweld or the glass
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. Primer 
Pinchweld primer is still necessary even is still necessary on the pinchweld scratches.) 
with primerless urethane.)

b. Glass d. Old bed of urethane 
(Correct answer! The chemistry (Sorry, this is an incorrect answer. It is never 
of the urethane has been altered recommended to prime the old bed of urethane.
to include a priming component.) Pinchweld primer is only used to cover exposed

paint or bare metal surfaces in the pinchweld.)

7. What is needed to promote the curing of one-part urethane?

a. Heat & moisture c. Primers & preps
(Correct answer! Moisture is (Sorry, this is an incorrect answer. Primers
important to cure one-part urethanes, and preps only promote adhesion not cure.)
but heat is also required to move 
moisture throughout the urethane.) 

b. Air flow d. Sunlight
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
Airflow alone will not cure urethane.) Sunlight will not cure urethane.)

8. What causes two-part adhesives to cure?

a. Moisture c. Ultra-violet light
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. Two-part 
This is not needed, two-part urethanes urethanes do not require UV light to cure.)
cure when mixed.)

b. Chemical Reaction d. Primers
(Correct answer! The chemical (Sorry, this is an incorrect answer. Primers
reaction between the two components and preps only promote adhesion not curing.)
of the urethane causes curing.)



9. Low-conductive urethanes must be used under what conditions?

a. For adherence to aftermarket paint
(Sorry, this is an incorrect answer. Any urethane system will adhere to aftermarket paint.)

b. On aluminum bodied vehicles
(Correct answer! Low-conductive urethane is used to prevent galvanic corrosion)

c. For bonding plastic to metal
(Sorry, this is an incorrect answer. Bonding plastic to metal requires special primers, 
not low-conductive urethane.)

d. In low humidity conditions
(Sorry, this is an incorrect answer. Low-conductive urethanes require moisture to cure 
like typical one-part urethane products.)

10.The best way to insure proper windshield adhesion is to use the entire 
adhesive system recommended by the urethane manufacturer. 

a. True 
(Correct answer! Proper adhesion can only be attained through the use 
of an adhesive system designed to work together.)

b. False 
(Sorry, this is an incorrect answer. Not following the adhesive manufacturers’ 
procedures can cause a failure in the bond.) 

11. In which of the following states would standard urethane products cure 
best all year?

a. Arizona c. Louisiana
(Sorry, this is an incorrect answer.  (Correct answer! this state has 
Arizona has lower than average moderate temperatures and   
humidity.) high humidity year around.)

b. Wisconsin d. Maine 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. Cooler 
Wisconsin has relatively high humidity than normal temperatures will not hold 
for only part of the year, and extreme enough moisture to promote fast cure times.)
cold part of the year.)

12.The higher the modulus of urethane, the:

a. Softer it is when cured c. Greater its viscosity before curing
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. Viscosity 
High modulus urethanes have higher is the measurement of urethane flow in its
shore hardness when cured.) liquid state.)

b. Stiffer it is when cured d. Lower its viscosity before curing
(Correct answer! The higher the (Sorry, this is an incorrect answer. Viscosity 
modulas of a urethane, the stiffer is the measurement of urethane flow in 
it is when cured.) its liquid state.)

Module 4 Quiz. 4
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13.When bonding PVC or RIM to the body frame, it is required that:

a. A special primer be used
(Correct answer! Urethane is made to adhere to paints and glass, not to plastics.)

b. The bonding surface be roughed up
(Sorry, this is an incorrect answer. This does not promote bonding.) 

c. Normal surface prepping be completed
(Sorry, this is an incorrect answer. Urethane and its normal primers do not adhere to plastic.)

d. The PVC or RIM is cut off before bonding
(Sorry, this is an incorrect answer. The PVC and/or RIM are most often part of the 
decorative trim, removing them would not be acceptable.)

14. In a normal installation, one should prime the pinchweld:

a. with a shop towel 
(Sorry, this is an incorrect answer. A shop towel could cause contamination of the urethane, 
and reduce bonding efficacy.)

b. with metal etching primer
(Sorry, this is an incorrect answer. Metal etching primer is only used if corrosion was 
removed or a large amount of bare metal is exposed.)

c. by thoroughly covering the bonding area of the frame
(Sorry, this is an incorrect answer. Over priming the existing urethane bead could cause 
a reduction of adhesion.)

d. being careful to only cover scratches and exposed paint
(Correct answer! Over priming of the pinchweld can cause problems in adhesion.)



Special Adhesives and Unusual Bonding Situations
This is primarily a review for you, the mentor. These notes should assist you when
explaining some of the basic variations in adhesive technology. We provide this to 
you only, to encourage your development of explaining industry terms and products
in your own language — a language your Technician Trainee is more likely to 
understand and learn.

Non-Conductive Urethane/High Modulus - Non-conductive urethane is different
from High Modulus Urethane, even though some manufacturers combine the two 
into one product. This urethane is made from highly processed carbon black to
greatly reduce the electrical conductive properties of the adhesive. This allows for
better performance of electronic devices in an automobile — and also protects against
galvanic corrosion (rust) of aluminum-bodied vehicles.

High Modulus urethane is a product, that when cured, is stiffer and more rigid. 
It is primarily used to “stiffen” the body of a vehicle to handle driving stresses and
improve performance. Some manufacturers maintain that high modulus urethane 
contributes to the safety performance of the vehicle during a collision. In either
case, any vehicles that require high modulus urethane MUST have a replacement
performed using this urethane.

PAAS: Pre-Applied Adhesive System - These types of glass parts require an 
application of a special activator to promote, or “reactivate” bonding in the special
pre-applied urethane. Some vehicle manufacturers allow a slight trimming of the
pre-applied urethane to promote the bond using a non-activator abrasive pad.
Though the determination is ultimately yours based on vehicle manufacturer 
recommendations, use of an activator will guarantee you do not affect the thickness
of the pre-applied bead.

PVC/RIM: PolyVinyl Chloride/Reactive Injection Molded (PVC-RIM) - These 
are two types of “plastic/vinyl” used in the encapsulation of glass parts. Windshields
do not require bonding to these types of materials. However, many sidelites and back
glasses are manufactured with these materials in the bonding area. Special primers are
necessary to promote the bond of the encapsulated parts to the body. 

Example: If a particular vehicle requires a gasket installation of glass parts, and it
calls for urethane adhesion to the glass and body, this primer MUST be used to
promote the bond.

Aluminum Bodied Vehicles - These vehicles require Non-Conductive/High-
Modulus urethanes for windshield replacement. As stated earlier, this “combination”
urethane will inhibit galvanic corrosion and significantly reduce electrical conductivity.
AVOID SCRATCHING THE BODY during installation. The primers normally
used on the pinchweld are conductive materials and will cause galvanic corrosion. 

Any vehicles that call for Non-Conductive/High-Modulus urethanes must be
replaced with similar products. 

Supplement.
Special Adhesives and Unusual Bonding Situations.
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INDUSTRY TERMINOLOGY:
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• PAAS: Pre-Applied 

Adhesive System 
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Auto Glass Parts and
the NAGS System

Now you will help to round out the basic
education of your Technician In Training with
an in-depth review of industry parts as well
as an overview of the NAGS system. As the
halfway point of 10 Star Training, this module
sets the stage for the installation-specific
modules that follow.Be Sure Technician 

In Training Watches 

Module 5 DVD/Video: 

Auto Glass Parts and 

the NAGS System





Getting Started

10 Star Training Objectives

At the end of this module, your Technician In Training should:

❍ Understand the variety of parts most commonly used in installations

❍ Know parts designations, including AS and the vehicle “bug”

❍ Be familiar with fabricated parts and their properties

❍ Know the differences between tempered, laminated, encapsulated
and bonded parts

❍ Understand potential differences in parts from OEM and 
non-OEM suppliers

❍ Know your shop’s parts supplier and distributor

❍ Learn the basics of the NAGS numbering system

❍ Be able to competently place orders using NAGS catalogs and good
CSR skills

❍ Be able to competently price orders based on your shop’s pricing structure

❍ Understand the importance of the NAGS airbag reference guide

Module 5: 
Auto Glass Parts and the NAGS System

73

PROFESSIONAL

TECHNICIANS KNOW PARTS

• Types of Glass 

• AS Designations 

• Value Added 

• Bug/Monogram

• NAGS Numbers 

5
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Preparation 
At the end of this module, your Technician In Training will have finished half of the 
10 Star Training modules. Take a moment to think about what you’ve covered to date —
safety, terms, tools, adhesives.

No matter how much hands-on training you’ve given your Technician Trainee, it’s easy
to see that a dedicated technician will be well prepared to advance into the installation-
specific modules of the training.

Be sure to emphasize the importance of being a well-rounded technician — one who
thoroughly understands each aspect of auto glass installation. Explain that parts
knowledge and NAGS training are often overlooked in many shop training programs. 

In other words, position this module as yet another opportunity to learn more about
the business of auto glass installation. Having what it takes to be a professional
technician means you leave no stones unturned in your desire for industry knowledge.

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA 15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 5: 
Auto Glass Parts and the NAGS System

TECHNICAL SUPPORT

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com

5



Before You Start:

Student Watches Module 5 DVD/Video. 
(completion time: 1 hr.)

Your discussion of this video should address any outstanding questions about
auto glass parts and the NAGS system. 

Ask your Technician Trainee the following questions:

❍ Did you learn anything new about the auto glass parts we’ve been working with?

❍ Why do you think 10 Star Training includes a section on NAGS?

❍ What could happen if a technician doesn’t understand the particular properties
of fabricated (value added) parts?

Conducting This Module.

75

5

BEFORE YOU START

Student watches 

Module 5 DVD/Video 

(completion time: 1 hr.)

How many parts have you

already replaced with your

Technician Trainee?



Assignment 1:
NAGS Materials And Practices (completion time: 3 hrs.)
Here your technician gets an accelerated chance to use the NAGS catalogs, parts
database, or both to correctly identify replacement parts on vehicles you can easily
double check.

It’s not a difficult assignment — but use this as a chance to point out instances from
your experience where the wrong part cost you valuable time on the job.

Assignment 2: 
Field Trip — Inventory Of Fabricated Parts (completion time: 4 hrs.)
Even with all you’ve done on a day-to-day basis, it’s likely you’ve not worked with
some of the fabricated parts a technician will encounter. This assignment gives your
Technician In Training an opportunity to visit your local parts distributor to explore 
any parts you have yet to see, such as specific rain sensor mountings, heated windshields
and heads-up displays.

In addition, it’s a chance to encourage all-important “hands-on” understanding of how
auto glass parts are subject to quality control. And with so many parts to review, a visit
to a distributorship gives you a chance to pack a lot of training into a relatively short
amount of time.

Be sure to review the checklist in the Student Handbook and have either you, or your
distributor, answer any questions posed by your Technician Trainee. 

If you are not able to make this trip, be sure your technician understands these parts
and terms by using the industry resources to research the parts, and encouraging your
Technician Trainee to keep an eye on the incoming job list so you may request to work
on different types of parts as they come in.

Assignment 3:
Ordering “Lingo” And CSR Observation (completion time: 1 hr. min.)
While it is true that a shop frequently has an office manager or customer service 
representative to handle job traffic — including orders — it’s important for a Technician
In Training to understand how this is done correctly. And to be able to execute this 
operation if it is ever necessary.

In this assignment, your Technician Trainee spends time with a shop’s CSR representative
and places three orders. These parts orders are referenced again in assignment 4,
underscoring the importance of getting information right the first time. Each step
depends upon the step before it, in other words. 

Student Assignments.
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5
❍

What kind of parts or NAGS

training (if any) did YOU receive

as Technician Trainee? Share this

story with your Technician Trainee.

Incorporating your parts distributor

into technician training is also good

public relations for your shop.

❍

❍



Student Assignments.
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1
You must impress upon your technician that without this step, there’d BE no
replacement part, or work to do.

This assignment:

❍ Reinforces previous and current training — vehicle knowledge

❍ Demonstrates a team philosophy in a shop environment

❍ Gives first-hand, supervised practice of proper CSR skills

❍ Prepares a technician for ordering should the need ever arise

—www.ppg.com 
—www.evisteon.com/b2b/cg_index.htm
—www.guardian.com
—www.lof.com 
—www.safelite.com

Assignment 4:
Written — NAGS Calculator (completion time: 1 hr.)
This assignment helps to stress the importance of the previous assignment,
by asking your Technician In Training to price out the orders placed using the
NAGS calculator in conjunction with your shop’s standard pricing, discounts
and kit charge.

While technical skill and proficiency mark every quality technician, your
Technician Trainee must also demonstrate a clear and certain understanding
that your shop is a business as well as a service.

Using the NAGS catalogs, database, airbag reference guide and calculator
is a critical introduction to the business side of your shop’s operation.
And important to the development of a complete and well-rounded technician.
Review the pricing assignment with your Technician In Training and correct
any mistakes.

And if there are mistakes present, understand why they happened before
moving on. File these calculations away in your Technician Trainee file.

5

You are the CSR your Technician

Trainee will emulate the most.

Set a good example with customers,

co-workers and suppliers.

❍

• www.ppg.com 

• www.evisteon.com/b2b/

cg_index.htm

• www.guardian.com

• www.lof.com 

• www.safelite.com



78

5
Assignment 5: 
Mentor Discussion — OEM And Non-OEM Parts Suppliers (completion time: 1 hr.)

You do not have to “formalize” this discussion — meaning, you do not have to
physically “stop what you’re doing” to review the important distinctions between
OEM and non-OEM parts. 

Your purpose here is to let your Technician In Training know that there can be
differences in part quality, properties and design. Cover (at least) the following:

❍ ARG parts provided by OEM manufacturers undergo similar quality control
testing procedures as parts used in original vehicles.

❍ Some offshore ARG manufacturers use lead-based paint for frits.

❍ There IS such a thing as inferior replacement glass. 

Ultimately, when it comes to quality parts, try to encourage your Technician Trainee
to think of a customer’s vehicle — as his or her OWN vehicle. And ask this question:
If it’s not good enough for YOUR vehicle — why, then, would you offer it to your
all-important customer?

Extra Credit: 
Who is the man many have credited with accidentally discovering
the basic idea behind “laminated” safety glass?
Eduardo Benedictus (from Module 1 video)

Assignment Check And Quiz
(completion time: 1 hr.)
Take some free time to review the assignments and address any remain questions
from your Technician In Training. Pay particular attention to your Technician
Trainee’s final assignment, the summary of Module 5 objectives. There are a
number of written assignments here — be sure to double check them all.

When all assignments have been completed to your satisfaction, administer the
Module 5 quiz. If the Technician Trainee is viewing the module videos on a DVD
player, encourage the technician to work through the quiz interactively to help
prepare for the quiz.

Student Assignments.

Consider scheduling a

PPG PROSTARS continuing

education course on OEM versus

non-OEM parts. The differences

are eye opening.

Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com

❍

❍

❍



Auto Glass Parts And NAGS System Quiz – Questions And Answers

1. What are the two main types of automotive safety glass?

a. Annealed & single strength c. Insulated & bullet resistant 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. 
Annealed is slow cooled glass, These are types of fabricated glass.)
single strength is thin annealed glass.)

b. Laminated & tempered d. Sheet & plate
(Correct answer! These two terms (Sorry, this is an incorrect answer.
refer to glass used widely for These are slang terms for AS-2 & AS-1.)
automotive use.)

2. Which of the following publications is used to calculate selling price 
of an auto glass part?

a. NAGS® Catalog c. NGA AutoGlass Magazine
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
This is used to pick auto glass parts.) This is an industry periodical.)

b. NAGS® Calculator d. NGA Installation Guide 
(Correct answer! This publication (Sorry, this is an incorrect answer.
has numerous informational items, This is an industry reference guide.)
but most importantly it provides list
prices from which a sales price is
often calculated.)

3. What is the main reason for the perimeter frit?

a. Protection from ultraviolet light c. Glass differentiation
(Correct answer! Ultra-violet light (Sorry, this is an incorrect answer.
causes urethane to breakdown into Though some frits are unique to a windshield 
a caulky powder.) design, it is not its main purpose.)

b. Molding attachment d. Rear-view mirror pad adhesion
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
The frit does not help or hinder Some glass parts utilize a mirror frit
attachment of the molding.) to promote mirror pad adhesion,

but this is different than the perimeter frit.)

Module 5 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 5: Auto Glass Parts

and NAGS System, has been

completed.

5

NAGS is a trademark of the Mitchell International Company
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4. If the second letter in a NAGS number is a T or an L, what does it indicate?

a. The glass is tinted c. The glass is curved
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
A “T” representing Tint would be The second letter of the NAGS number
located in the color code portion of the indicates where the glass part is
NAGS number.) positioned in the vehicle.)

b. The glass is flat d. It is an aftermarket part
(Correct answer! In the second letter (Sorry, this is an incorrect answer.
of a NAGS number, “T” stands for A “Y” in the second position of a NAGS
flat tempered and “L” stands for flat number indicates an aftermarket slider.)
laminated parts.)

5. In a NAGS number, what color does the letter “B” stand for?

a. Blue c. Black tempered privacy
(Correct answer! It is located either (Sorry, this is an incorrect answer.
in the first or second position in the NAGS does not designate between colors
color code.) of laminated and tempered privacy glass.)

b. Black laminated privacy d. Bronze
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
NAGS does not designate between colors The color abbreviation for Bronze is “Z”.)
of laminated and tempered privacy glass.)

6. In a NAGS number, the first letter in a color code indicates the:

a. Sunshade color c. Part attachment
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
The second letter in the color code The third letter in the color code is used
designates sunshade color.) to indicate that a part has an attachment.)

b. Frit color d. Overall glass color
(Sorry, this is an incorrect answer. (Correct answer! The second letter indicates
Frit color is not included in the color code.) a shade color or the absence of a shade.)

7. What does the AS-1 designation mean? The glass:

a. Can be used anywhere on the automobile
(Correct answer! This indicates it has passed the tests required for windshield glass 
and all other auto glass parts.)

b. Is used only on the roof
(Sorry, this is an incorrect answer. AS-1 glass could be used on the roof but 
is not exclusive to use on the roof.)

c. Can be used from the “B” pillar back
(Sorry, this is an incorrect answer. This usually describes AS-3 glass.)

d. Can be used anywhere on the automobile except the windshield
(Sorry, this is an incorrect answer. This usually describes AS-2 glass.)



8. When broken, tempered glass most resembles:

a. Rock salt c. A road map 
(Correct answer! Tempered glass (Sorry, this is an incorrect answer.
fractures into small blunt edged pieces.) This better describes a laminated glass fracture.)

b. A spider web d. A knife blade 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
This better describes a laminated This better describes annealed glass fractures.)
glass fracture.)

9. The second character in a NAGS number indicates:

a. The color of the sunshade c. Part position in the vehicle
(Sorry, this is an incorrect answer. (Correct answer! For example a “W” 
The color of the sunshade is in the color stands for windshield and “D” stands 
code portion of the NAGS number.) for doorglass.)

b. Vehicle point of origin d. Sequential number 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. The 
This is not indicated by the sequential part number follows the first
NAGS number.) two alpha characters.)

10.What does the DOT number on a glass part indicate? 

a. The glass batch number
(Sorry, this is an incorrect answer. The glass batch number is not a Department 
of Transportation code.)

b. The manufacturer of the glass part
(Correct answer! The DOT number is the only indicator of who made
the auto glass part.)

c. The vehicle manufacturer’s glass part number
(Sorry, this is an incorrect answer. A manufacturer’s glass part number 
is not a Department of Transportation code.)

d. The glass distributor’s tracking number 
(Sorry, this is an incorrect answer. A distributor’s tracking number is not a
Department of Transportation code.)

11. A PAAS windshield frequently includes:

a. An antenna system embedded in the PAAS
(Sorry, this is an incorrect answer. Antenna systems cannot be embedded into urethane.)

b. An electrically charged wire that assists in windshield removal
(Sorry, this is an incorrect answer. Though some PAAS systems include a cord, it is not
electrically charged.)

c. Exterior trim
(Correct answer! On many vehicles, such as the new VW Beetle, the rain diverting 
molding is incorporated into the PAAS.)

d. Metal tabs for mounting 
(Sorry, this is an incorrect answer. Metal tab mounting devices are not used on PAAS systems.)

5



5
12.How many different types of antenna systems can be mounted to or incorporated 

into an auto glass part?

a. One c. Three
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
Though some glass parts only have Though some glass parts only have 
one antenna, more could be added.) three antennae, more could be added.)

b. Two d. Four
(Sorry, this is an incorrect answer. (Correct answer! These four can include
Though some glass parts only have antennae for the radio, keyless entry,
two antennae, more could be added.) GPS and cellular phone.)

13. Is there such a thing as insulated auto glass parts? 

a. Yes
(Correct answer! Insulated parts are used in several vehicles.)

b. No
(Sorry, this is an incorrect answer. Insulated parts are used in several vehicles.)

14. Which Federal Motor Vehicle Safety Standard governs the manufacturing 
of auto glass parts?

a. 208 c. 212
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
This FMVSS regulates passive restraints.) This FMVSS regulates windshield retention.)

b. 205 d. 111
(Correct answer! This standard (Sorry, this is an incorrect answer.
requires that safety glazing be used This FMVSS regulates rear view mirrors.)
in motor vehicles.)

15. Do most rain sensors require a special windshield?

a. Yes
(Correct answer! A windshield with a rain sensor usually requires 
special hardware and/or tint.)

b. No
(Sorry, this is an incorrect answer. A windshield with a rain sensor usually 
requires special hardware and/or tint.)



16. What are the main reasons for the development of solar glass?

a. To prevent fabrics from fading 
(Sorry, this is an incorrect answer. The reduction of fabric fading is a benefit 
of solar glass but was not the driving force behind solar glass development.)

b. Security 
(Sorry, this is an incorrect answer. Solar glass does not provide any additional security.)

c. Air conditioning efficiency and interior part preservation
(Correct answer! Solar glass was developed to help in the efficient cooling of a vehicle’s
interior. Preservation of parts from UV deterioration is another benefit of solar glass.)

d. Warmth and visibility
(Sorry, this is an incorrect answer. The main purpose of solar glass is to keep the interior 
cooler not warmer. All glass affords visibility.)

17. Laminated glass has four glass surfaces labeled by:

a. Numbers from the inside surface to the outside surface
(Sorry, this is an incorrect answer. The surfaces of laminated glass are not identified 
from the inside to the outside surface.)

b. Letters from the outside surface to the inside surface
(Sorry, this is an incorrect answer. Letters are not used to identify laminated glass surfaces.)

c. Numbers from the outside surface to the inside surface
(Correct answer! The surfaces of laminated glass are numbered from the outside
to the inside surface. These numbers are used to describe the location of coatings
and attachments.)

d. Letters from the inside surface to the outside surface
(Sorry, this is an incorrect answer. Letters are not used to identify laminated glass surfaces.)

18. Can tempered glass be cut to size?

a. Yes
(Sorry, this is an incorrect answer. Tempered glass will break into many pieces
if cutting is attempted.)

b. No
(Correct answer! Tempered glass will break into many pieces if cutting is attempted.)

Module 5 Quiz. 5
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Installation I:
Windshields and Variations

In this module, your Technician In Training
takes the reigns on all windshield installations
from start to finish. Your goal? Seeing to it that
your Technician Trainee demonstrates exact
understanding of procedures, mastery of tools,
comfortable use of terms and an ability to explain
an installation to a customer. Your training efforts 
to date are now put to the test!

Be Sure Technician

In Training Watches

Module 6 DVD/Video: 

Installation I — 

Windshields and Variations





Getting Started

10 Star Training Objectives

At the end of this module, your Technician In Training should:

❍ Know the correct steps (in the correct order) for windshield installations

❍ Know how to remove and replace associated moldings, accessories
and trim packages 

❍ Demonstrate mastery of tools, parts, adhesives and terms
throughout module

❍ Comfortably and habitually use personal safety equipment
at all necessary times

❍ Understand how FMVSS relate to the completion of all
windshield variations

❍ Know how to document installations in writing and via
verbal communication

❍ Have successfully performed PAAS/High Modulus/
Low Conductive/Encapsulated procedures

❍ Understand shop recommendations for one and two man set procedures

❍ Be familiar with less common variations such as butyl upgrade/fritless/
gasket set and improper installation corrections

❍ Complete the windshield installation requirements of the experience log

Module 6:
Installation I:  Windshields and Variations.
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PUTTING YOUR

TECHNICIAN TRAINEE 

TO THE TEST

• Urethane Sets

• PAAS To Fritless

• Adhesive Changes

• 6 Categories

• 21 Step Procedure

6
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Preparation 

Trained. Experienced. Certified.

The goals in training a 10 Star Technician are no secret to you by now. In this module
and the module that follows, you’ll go a long way toward achieving two of these
three goals.

This module lets you to supervise valuable hands-on training (interfering only when
necessary) while giving your Technician Trainee critical work experience.

If your training style to date has encouraged frequent hands-on, start to finish
procedures, then it’s time to fine-tune your technician’s skill with tools and adhesives,
and ability to communicate instructions both verbally and in writing.

If your Technician In Training has done less hands-on, then this module will take 
a little more time. No matter what the level of your Technician Trainee, remember: 
this is not the time to hurry. 

In fact, stress the idea that the next two modules are the “difference makers” in a
quality technician’s ability to become a full time, independent member of the shop.

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA 15272  
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 6:
Installation I:  Windshields and Variations.

TECHNICAL SUPPORT:

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com
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1
Before You Start:

Student Watches Module 6 DVD/Video. 
(completion time: 1 hr.)

Your discussion of this video should set up the windshield installations your
technician will be performing in the upcoming days or weeks. The videos are
designed to offer a frame of reference for your Technician In Training.

Ask your Technician Trainee the following questions:
❍ Are there any procedures that looked particularly difficult?

❍ Based on the video, do you understand what challenges lie 
ahead in this module?

❍ Why is communication a key element of auto glass 
replacement procedures?

6

BEFORE YOU START:

Student watches 

Module 6 DVD/Video 

(completion time: 1 hr.)

Use new jobs to complete the

assignments. Repetition means

learning.
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Assignment 1:
Procedural Review (completion time: 3 hrs.)
By obtaining all the necessary adhesive manufacturers’ application procedures PRIOR
to beginning work, your Technician In Training should immediately understand the
importance of following manufacturer recommendations at all times.

This information should include:

❍ Step-by-step instructions for basic replacements and common variations

❍ Safe drive away time/ultimate cure information

❍ Customer instructions

❍ Proper adhesive use and care

❍ Cold weather/bad weather procedures*

*While this may not apply in all climates, it’s important that you review — at the very
least — your OWN procedures for dealing with temperature and weather variables.

Here, you must reinforce these requirements, as these are the building blocks that
ultimately protect the all-important safety of the customer, as well as the liability
concerns of your shop.

Assignment 2:
Windshield Replacement (completion time: 8 hrs.)
This assignment and the one that follows are the core of your Technician Trainee’s 
hands-on windshield replacement training. Both will be completed at the same time 
as procedures allow.

Review the installations your Technician In Training must perform and approach each
with the mindset that you are merely an observer. (Consult your copy of the Student
Handbook often. It will serve you well here.)

Allow your technician to complete each procedure, stepping in only when an unsafe
error may occur. The idea is to provide start to finish replacement opportunities so your
Technician Trainee develops the feel for performing a long series of tasks correctly, and
learns how to manage a procedure in a timely manner.

At the end of this module, you have a complete installation tip sheet that you can use 
as a checklist and guide for each step of a replacement procedure. If you think it will
help your Technician Trainee, make a copy of this checklist.

Key things to remember:

❍ Your technician will learn by doing. And then by doing again.

❍ Inspection, proper procedures, safe replacement, customer interaction.

❍ Do not advance to assignment 3 until your technician is ready.

❍ If you haven’t used a lot of hands-on training to date, this module may take longer.

❍

❍

Your Technician Trainee should

know that you are developing good

habits now, to avoid costly (and

perhaps dangerous) mistakes later.

Review one and two man set

procedures by dry setting glass

during installations.



❍

❍ Assignment 3:
Pre And Post Inspection Sheets (completion time: 2 hrs.)
This assignment, which happens in conjunction with #2, is designed to develop two skills:

❍ Initially, these checklists will force a technician to look for every possible hazard
prior to work, and teach the technician to record every piece of information
related to the installation.

❍ More importantly, it is a way to help your technician develop a “trained eye”
when approaching a replacement job. 

If the checklist in the Student Handbook seems a little “extreme” — well that’s 
because it is. 

As in many procedures in 10 Star Training, the mindset you must have is that your
Technician In Training does not have the benefit of your experience and knowhow.
As time goes on and experience — and confidence — grows, your trainee can adopt
a safe and proper system that works best with his or her own personal style.

Always remember that each assignment is designed to encourage learning rather than
memorization. The ability to record key information for a replacement job is no less
important than being able to physically do the actual work. 

This inventory will be the official record for what challenges were faced and what 
products were used on any given job. And in the unlikely event of a callback or, 
heaven forbid, an accident, will be the ONLY protection your technician has in 
the event of a liability concern.

Assignment 4:
Written Customer Instructions (completion time: 1 hr.)
Work orders and verbal communications are one thing. Being able to put instructions
into your own words is another. This assignment encourages your Technician In Training
to think about a particular installation and develop a written instruction sheet that
relates to that replacement.

Here is the very least of what should be covered:

❍ The vehicle should not be driven for ___ hrs.

❍ Leave a side window slightly open for ___ hrs.

❍ Do not wash a car in a high-pressure car wash for ___ hrs.

❍ Do not slam doors for at least  ___ days.

❍ Special circumstances:  A pre-inspection of the vehicle revealed ___ . 

❍ Your windshield set should be fully cured in approximately ___ days.

Student Assignments.
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16
Proper record keeping is also

an easy path to good customer

service skills.

Be sure your technician knows

“why” as well as “how.”



This is a chance for your Technician Trainee to develop understanding of the “whys”
by doing a “how”. Be sure your technician understands why such instructions are
important to both the customer and the shop.

Assignment 5:
Experience Log (completion time: 5 hrs.)
Double check the information on the windshield replacement related rows of 
your Ttechnician In Training’s experience log, and sign off on each successfully 
completed procedure. 

Ideally, the windshield installation-specific requirements should be completed 
by the end of this module.

Your initials signify that your Technician Trainee has completed an installation,
and completed it well.

Extra Credit:
Basic glass (annealed glass, for example) is technically classified as which 
of the following:
Solid     Liquid Gas

Assignment Check and Quiz:
(completion time: 1 hr.)
Take some free time to review the assignments and address any remaining questions
from your Technician In Training. Pay particular attention to your Technician
Trainee’s final assignment, the summary of Module 6 objectives. There are a 
number of written assignments here — be sure to double check them all.

When all assignments have been completed to your satisfaction, administer the
Module 6 quiz. If the Technician Trainee is viewing the module videos on a DVD
player, encourage the technician to work through the quiz interactively to help 
prepare for the quiz.

Student Assignments.
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Remind your technician that you,

too, needed to complete an

experience log checklist to

be a mentor!

Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com

❍

❍



Installation I – Windshield Installation Quiz
Questions And Answers

1. If a previous installation was done using butyl when urethane was the original 
adhesive, what must be done to insure proper bonding?

a. Remove all but 1 – 2mm of old butyl and prime with butyl primers 
(Sorry, this is an incorrect answer. Removal of all but 1-2mm of the old adhesive 
is the proper technique when urethane was used in the previous installation.)

b. Apply liquid butyl as the adhesive 
(Sorry, this is an incorrect answer. Liquid butyl is not a recognized installation adhesive.)

c. Remove all existing butyl and proceed with urethane installation
Correct answer! Any butyl left on the pinchweld will cause a bonding failure.)

d. Remove everything to bare metal and prime with urethane primer
(Sorry, this is an incorrect answer. Whenever possible, the OEM paint should
not be breached.)

2. Is the close-cut method of installation a proper technique?

a. Yes
(Sorry, this is an incorrect answer. In the past it was recognized by GM and other
manufacturers as an acceptable method, but it is no longer accepted.)

b. No
(Correct answer! The close-cut method of installation is no longer 

an auto glass industry-recommended installation procedure.)

3. On a normal first time installation, it is only necessary to prime the areas 
of the pinchweld that are scratched or have exposed paint. 

a. True
(Correct answer! Over priming the pinchweld can cause adhesive failure.)

b. False 
(Sorry, this is an incorrect answer. More is not better. Over priming the pinchweld 
can reduce the adhesion by as much as one half.)

Module 6 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 6: Installation I —

Windshield Installation, has 

been completed.
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6
4. It is best to remove all of the old urethane from the pinchweld on full-cut 

installations.

a. True 
(Sorry, this is an incorrect answer. If all urethane is removed, the likelihood of breaching 
the paint and subsequent corrosion damage is increased.)

b. False
(Correct answer! It is standard industry practice to leave 1 – 2mm, or 1/16” to 1/8”,

of OEM adhesive.)

5. Which urethane nozzle configuration is best for full-cut installations?

a. Rectangle c. Triangular
(Sorry, this is an incorrect answer. (Correct answer! This configuration is 
This configuration is less likely to proven to create a leak free bond as long
produce a solid bond.) as any seams are paddled together.)

b. Round d. Square 
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
This configuration is less likely to This configuration is less likely to produce
produce a solid bond.) a solid bond.)

6. What would be the result of using anaerobic mirror adhesive (Loctite®) 
on a mirror frit?

a. The mirror would fall off 
(Sorry, this is an incorrect answer. This type of adhesive is an acceptable substitute for many
replacement requirements, but not as an adhesive on a mirror frit.)

b. The frit paint would discolor
(Sorry, this is an incorrect answer. This type of adhesive does not discolor the mirror frit.)

c. The electrical wiring would short out
(Sorry, this is an incorrect answer. There is no electrical connection in the mirror frit.)

d. The glass would stress crack
(Correct answer! The frit area absorbs heat and transfers it to the mirror bracket.
The mirror bracket than expands and contracts more drastically that the glass area.
Use of anaerobic mirror adhesive will result in stress cracks extending from the mirror
pad. Urethane is a good choice as a mirror adhesive.)

7. It is permissable to use a three-sided strip out when the cowl is not pulled.

a. Yes
(Sorry, this is an incorrect answer. The cowl should be removed on every installation.)

b. No
(Correct answer! The three-sided strip-out is not acceptable due to increased chance
of stress cracks and improper bonding. The cowl should always be removed.)

Loctite is a trademark of Loctite Corporation, U.S.A.



8. Which of the following occurs when the cowl is removed during
a windshield installation?

a. The bottom seal can be checked
(Correct answer! With the cowl removed, the bottom of the glass edge is accessible
and the seal and/or bond can be checked.)

b. The urethane bead is displaced
(Sorry, this is an incorrect answer. Not removing the cowl will cause the glass to displace the
urethane either at the edge of the glass or push it to one side or the other. This will not allow
proper bonding to the most important part of the windshield.)

c. The cowl panel is glued to the glass
(Sorry, this is an incorrect answer. This will more than likely occur if the cowl panel is not
removed prior to installation, and can lead to cowl panel damage on a future installation.)

d. More time is always required to complete the installation
(Sorry, this is an incorrect answer. The opposite is often true. Forcing the glass under the 

cowl panel can cause the urethane to smear on the panel or the dashboard and significantly

increase clean-up time.)

9. What is the main purpose of using vacuum cups when setting the glass?

a. The bonding edge will not be contaminated
(Correct answer! This is the most important reason for using vacuum cups.
When used correctly the glass can be handled from the outer surface rather
than on the edges.)

b. Ease of setting the glass into place
(Sorry, this is an incorrect answer. Ease is not the main purpose of vacuum cups, however,
technicians often find that they make handling windshields more manageable.)

c. It eliminates the need for a second installer
(Sorry, this is an incorrect answer. Vacuum cups do not eliminate the need
for a second installer.)

d. It assures a firm grip on the glass
(Sorry, this is an incorrect answer. A good vacuum cup does provide a good grip on the glass.
However, if the seal on the cups are damaged or worn, it will certainly not assure a firm grip)

10.Why is it better to deck the glass after the moldings are attached to the clips?

a. It reduces clean up
(Sorry, this is an incorrect answer. Reduction of clean up efforts is the result of using a 
“V” bead, not because of decking the glass.)

b. It reduces glass breakage
(Sorry, this is an incorrect answer. Glass breakage is reduced by careful setting of the glass.) 

c. It is easier to attach the molding to the clips
(Sorry, this is an incorrect answer. This method of finishing the re-installation of the auto
part does not make attaching the molding clip easier.)

d. It eliminates gaps between the glass and molding
(Correct answer! This method assures that the reveal moldings will fit tight
and flush to the glass surface.)

Module 6 Quiz. 6



6
11. What is the recommended applicator for pinchweld primer?

a. Cotton swab c. Shop towel
(Correct answer! This applicator (Sorry, this is an incorrect answer.
is less likely to apply too This could contaminate the bonding area.)
much primer.)

b. Cotton dauber d. Lint-free paper towel
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
This applicator can be used for large This applicator would easily tear
priming jobs, but should not be used and contaminate the bonding area.)
for normal installations.)

12.What procedure should be used to test fit the glass in the pinchweld?

a. Dam application c. Two-man set
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
A dam may be applied to eliminate This is not a test fit procedure.)
pinchweld contamination, but it is
not a test fit procedure.)

b. Dry set d. Vacuum cup placement
(Correct answer! This checks for (Sorry, this is an incorrect answer.
proper glass size and contour This is not a test fit procedure.)
of the replacement parts.)

13.What should be done as a first step in all auto glass replacement procedures?

a. Open all windows c. Get paperwork signed
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
This is done after the inspection This is usually done after the installation 
and before preparation.) is completed.)

b. Put the parking brake on d. Pre-inspect the vehicle
(Sorry, this is an incorrect answer. (Correct answer! If pre-inspection
This is done after the inspection is completed before any work is started,
and before preparation.) then any pre-existing damage can be

definitively identified and communicated.)

14.The last thing done before re-installing the moldings and/or trim is:

a. Paddling of excess urethane c. Check for leaks
(Sorry, this is an incorrect answer. (Correct answer! If a leak is found,
This procedure precedes the it is easier to repair the area in question
correct answer.) while the moldings are still off.)

b. Wash the glass d. Replace the rear-view mirror
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. If a leak
Washing the glass prior to molding is found it may need to be sealed from the 
assembly might spread uncured inside which would require the mirror to 
urethane on the trim or glass surface.) be removed again.)



Sample CSR Form.

97

PPG’S CSR FORM

A complete Customer Service

Record (CSR) documents 

procedures from start to finish,

and oftentimes includes key 

warranty information. This is 

a technician’s work record, 

so be sure your CSR forms are

being filled out completely and

correctly based on your shop’s

procedures and requirements.

6
Limited Warranty

A.    REPAIR

B.    REPLACEMENT

C.    LIMITATIONS AND EXCLUSIONS

D.    THE VEHICLE OWNER’S RESPONSIBILITY

CSR Customer Service Record

Glass Company Name / Phone _________________________________________________________________

Vehicle ID Number:

A. Prework Inspection: (Check if Damage is Pre-Existing – Advise Owner)
Front End: ■■ Front Bumper ■■ Grill ■■ Hood ■■ Roof/Post/Moldings

Passenger Side: ■■ Fender ■■ Front Door ■■ Rear Door ■■ Quarter Panel

Driver Side: ■■ Fender ■■ Front Door ■■ Rear Door ■■ Quarter Panel

Rear: ■■ Rear Bumper ■■ Trunk Lid

Interior: ■■ Headliner ■■ Dashboard ■■ Other _________________________

Notes: ____________________________________________________________
____________________________________________________________

(Owner Acknowledgement of Inspection and Damages.) Owner Initials: _____________

B. Repair:  ■■ Review REPAIR WARRANTY (A on reverse side) with vehicle owner.

C. Glass Replacement

D. Windshield Replacement
1. Adhesive System:    

2. Timing-Curing Conditions:
Time of Installation Completion                                           AM / PM Date:

Temperature                                                                      Humidity

*Recommended Drive Away Time                                        AM / PM Date:
*Note: Warranty (B on reverse side) will be voided if vehicle is driven before “Recommended Drive Away Time.”

3.Installation Method: Check one:                             ■■ Mobile ■■ In Shop

Check one: ■■ Full Cut ■■ Close Cut

4. Auto Care For First 24 Hours:
Do Not Wash Vehicle/Avoid Washing Windshield If Possible.
Keep A Window Slightly Opened While Closing Doors.

E. Postwork Clean-up: 1. ■■ Defroster Ducts Cleared 2. ■■ Glass Cleaned 3. ■■ Interior Vacuumed

F. Installer Certification: I hereby certify that the previously stated information is truthful and accurate, and was performed by
a technician certified by the urethane manufacturer listed above.

Installer Name: 

Signature                                                                              Service Date 
(Person Completing Form)

Original: Glass Shop Second Copy: Vehicle Owner/Operator PPG PROSTARSSM is a service mark of PPG Industries, Inc.

Order CSR.F Rev. 6/01 Printed in U.S.A. LYNX is a service mark of LYNX Services

(Please Place Business Location Stamp on Back)

(Brand and Part No.: N/A - Not Applicable)

Dispatch # _____________________

ARG 00500

Customer Name:______________________________________________________Phone: ________________________

Urethane: Tapes or Dams:

Lot Number: Lot Number:

Pinchweld Primer: Glass Primer:

Lot Number: Lot Number:

NAGS Part No: Brand of Glass:

NAGS Part No: Brand of Glass:

G. Complete for All Work Done:
1. Customer Proof of Loss and Acceptance of Service Record:

I acknowledge receipt of the goods and services requested and that all services were performed
in a workmanlike manner to my complete satisfaction. The information on this form has been
explained to me. If applicable, I authorize my insurance, fleet, or leasing company to pay LYNX 
Services directly for this claim. I understand that I am personally responsible for any portion 
of the invoice not covered by insurance, fleet, or leasing company.

2. Customer Signature _________________________________ Date: ____________________

Time Owner Takes Possession of Vehicle ___________________ AM/PM



I. Prework
Step 1. Inspect Vehicle for Any Pre-Existing Damage
Step 2. Put On Appropriate Personal Protection Equipment (P.P.E.)
Step 3. Protect All Vulnerable Areas of the Vehicle Prior to Work

Pre-inspection is one of the most important steps in a successful installation. It can be
the difference-maker in customer relations. The experienced technician both protects
the shop’s liability and gets a sense of how the installation is to proceed. There are 
three areas to inspect: the exterior, interior and the electronic equipment.

Items to note on the exterior are:

❍ Dents and scratches in the work area. Concentrate on the passenger side of the 
vehicle. The passenger side is the least noticed side of the vehicle, yet the most 
susceptible to damage.

❍ Early signs of corrosion. If corrosion is visible before moldings are removed, it is 
an indication that there is more corrosion present under the glass or molding. It
may be necessary to discuss body work or the possibility of future leak problems.

❍ Molding fit. If the molding is not fitting flush to the body or glass, it could indicate
a previous installation or other hidden problem. This also should be discussed with
the customer.

❍ Missing or damaged parts. This can indicate a previous installation and could 
mean the installation may take more time to complete.

❍ Aftermarket paint jobs can mean that the vehicle was involved in a collision. 
This can mean body deformity or problems in protecting the vehicle no matter 
how correct our installation procedures.

Items to note on the interior are:

❍ Interior stains or damage. Check the seats, floor, headliner and interior
garnish moldings.

❍ Mirror damage such as a fracture or an inability to operate can mean
a past installation.

Electronic items can include:

❍ Wipers, radio, lights, window regulators, power door locks, rain sensors, heads up
display, zone or full headed windshields, vanity mirror lights, etc.

❍ If it worked before, it should work AFTER you make a replacement. And if it didn’t
work before — bring it to your customer’s attention prior to doing the work.

It’s always a good idea to inspect the vehicle in the customer’s presence. But if this 
is impossible, a Pre-Inspection Form will help in quickly conveying the information
you discovered. Complete an inspection form and leave it for the customer along 
with their copy of the work order. 

Proper Installation.
Step by Step Checklist.
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Protect the vehicle from damage that could happen during replacement.
Good habits to develop are:

❍ Drop cloths for interior protection. It may be a good idea to use a shower
curtain as a drop cloth. It will not allow liquid to penetrate the vinyl and it
can be used as a waterproof cover for a pinchweld opening in bad weather.

❍ Fender covers for exterior painted surfaces. DO NOT place tool boxes on
the vehicle — only individual tools being used.

❍ Use protective tape on susceptible painted areas. These can include the
fenders, top corners and along the hood. The best tape to use is a heavy 
fabric tape, such as duct tape. You don’t need to flatten the tape to the
surface. Just drape it over the area to be protected. Remove tape as soon 
as the risk of damage has passed.

❍ Tape up the defroster vents. The defroster vents are open to any debris 
that may fall from the pinchweld or the broken glass. This debris could 
be a hazard to vehicle occupants when the defroster is used.

❍ Open the driver and passenger side windows to allow easy access to the 
interior of the vehicle. This eliminates the need to open the door every 
time. It also ensures that the technician will not accidentally lock the keys 
in the vehicle.

Always admit damage to the customer if it occurs. Always.

II. Parts and Glass Removal
Step 4. Remove Moldings, Wipers, Cowl and Trim From Windshield
Step 5. Cut Broken Windshield from the Pinchweld and Remove

The goal of the removal step is to get to the edge of the glass to allow for 
a safe and efficient cutout. Here are some tips to assure that the finished 
installation is both pleasing to the eye and safely bonded to the metal.

❍ Have the replacement moldings available. Whether you use them or not,
replacement moldings should be available in case they are damaged.

❍ Pull the cowl panel. In most cases the cowl should be pulled to allow for the
best bottom seal. If present, a passenger side airbag relies on the adhesion of
the bottom seal of the windshield during a deployment (in most cases).

❍ When using hand tools for removal, start with the shortest blade in the cold
knife and work up to the longer blade. This gives the technician more control
of the tool and makes the cut out easier.

❍ When using power tools, lubricate the tool by spraying water on the
adhesive to be cut. This reduces the harmful fumes caused by the high speed
of the blades and also helps the tool work smoothly. Plain or deionized water
only: soapy water or other lubricants could contaminate the bonding surface.

Proper Installation.
Step by Step Checklist.
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III. Pinchweld Preparation and Fitting
Step 6. Clean Out Debris
Step 7. Trim Existing Urethane Bead to 1/16-Inch Thickness: Full Cut Technique
Step 8. Dryset Windshield in Opening to Assure Fit

The pinchweld is the heart of your adhesive bond. Take care to protect it from harm 
as much as possible during your full cut procedure.

❍ Remove all surface corrosion or recommend repair. Urethane cannot adhere to 
rust. It must be removed and prepared correctly.

❍ Clean all dust, dirt, oils and greases from the metal surface.

❍ Leave 1 – 2mm (1/16") of old urethane on the pinchweld. This improves bonding.
Urethane sticks best to clean, uncontaminated freshly cut urethane. 

❍ Dry set the glass and the moldings. This procedure assures the best positioning 
of the glass and the flush fit of the moldings.

❍ If you are concerned about contamination during a dryset, clean the replacement
glass prior to your full cut.

❍ You should minimize contact with the pinchweld after your full cut.

IV. Primer and Urethane Application
Step 9. Select the Proper Adhesive (Urethane) Based on Temperature, Humidity, 

Air Bag and Time the Vehicle Can Remain Out of Service
Step 10. Apply Pinchweld Primer to Pinchweld Surface
Step 11. Clean Inside of Replacement Windshield
Step 12. Apply Glass Prep to Windshield Perimeter
Step 13. Apply Primer to Windshield Perimeter
Step 14. Apply Urethane Adhesive

Preparation for installation continues with special attention to the two surfaces to be
bonded, the replacement glass and the metal pinchweld. Improperly preparing the 
surfaces can mean the failure of the bond, resulting in leaks, or even worse, the glass
part separating from the metal completely. Always follow recommended procedures.

Proper Installation.
Step by Step Checklist.
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Pinchweld

❍ Prime only scratches or un-primed painted surfaces as per adhesive 
manufacturer recommendations.

❍ Do not “paint” the pinchweld. Deeper scratches may require a bare metal 
etching primer.

❍ Make sure that the pinchweld is clean and dry before the adhesive is applied.
Urethane cannot adhere to wet surfaces. This includes condensation due to
cold weather.

Glass

❍ Use a complete adhesive system. Only use the preps, primers and cleaners
recommended by the adhesive manufacturers. DO NOT mix brands.

❍ Clean the glass with adhesive manufacturer approved glass cleaner.

❍ Most frits are unleaded frits. Follow the instructions of the adhesive 
manufacturer for bonding to an unleaded painted surface. In the event of 
a LEADED frit, double check for any alteration in application procedures.

❍ Know the procedures for prepping the glass in all situations: leaded frit,
unleaded frit, fritless glass, encapsulation bonding and PAAS bonding.

❍ Use only adhesive manufacturer approved applicators.

Adhesive Application

Whether applying adhesive to the glass or the pinchweld, keep these tips 
in mind:

❍ Use a triangular adhesive bead. A triangular bead assures a smooth and solid
bond to the glass. It “wets-out” solid with little room for bubbles or air spaces.

❍ Make sure that the bead is tall enough to make contact with both the glass
and the metal surfaces. This is especially important when the moldings are
placed on the glass before setting it into the opening (blind set).

❍ DO NOT use butyl tape as a dam. Butyl is not compatible with urethane
adhesive. If a dam is desired, only use open-celled foam dams recommended
for automotive use.

Proper Installation.
Step by Step Checklist.
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V. Glass and Parts Replacement
Step15. Set Windshield in Place, Level and Center the Unit
Step16. Check the Windshield for Leaks 
Step17. Reset the Trim Molding
Step18. Reinstall Wipers, Cowl and Any other Devices Detached During 

the Glass Removal

Replacement follows the application of the urethane and includes the setting
of the glass in the opening, and the re-installation of the decorative moldings and cowl.
To guarantee the best results of your installation, remember these helpful tips:

❍ There is no need to “over deck” the glass. Simply press the glass firmly into the
opening. Over-decking can lead to leaks and noise complaints down the road.

❍ Test every job after setting the glass with water or an electronic leak detector. Water
tests, in fact, will help the initial cure of most adhesives. Testing prior to molding
attachment can save a little time if a leak is discovered.

❍ Replace acoustical dams. Most acoustical dams are located at the bottom of the
pinchweld area. They are there to reduce engine noises that filter up from the
engine compartment.

❍ The use of suction cups when setting the glass assures that the bonding surfaces are
not contaminated by the oils present in the hands. If hands are the preferred method,
care should be taken to avoid contact with the bonding surfaces.

❍ Consult your pre-inspection to insure that you’ve restored molding and accessories
to their original condition.

VI. Post Work
Step19. Inspect and Clean Vehicle
Step20. Provide Instructions and Warrantee Information to the Car Owner 
Step 21. Keep Vehicle out of Service Until Safe Drive-Away Time has been Obtained

Your customer expects the vehicle to be returned in the same or better “visible”
condition. If you take the time to be neat and organized during your work, this is a
relatively easy demand. Other helpful hints are:

❍ Check for proper operation of all mechanicals.

❍ Use approved solvents. Most adhesive manufacturers produce a solvent specially
designed for use with their adhesives — meaning, it will not contaminate the bond.
Release agents are NOT adhesive friendly. They can break down the seal and cause
failure in the bond.

Proper Installation.
Step by Step Checklist.
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❍ Use damp solvent cloths. Soaked towels can cause too much solvent to 
penetrate the adhesive.

❍ Vacuum any exposed surfaces of the interior. And if you discover an 
unintentional stain or defect that you yourself could not service, consider
arranging a professional detailer for your customer’s need.

❍ Clean all the glass. It is good customer service to clean all the glass on the
car, not just the one replaced.

❍ Don’t forget the “hidden mess”. Clean under the door latch, in the arm rest,
on the interior “A” pillar, the steering wheel and behind the rear view mirror.

Instructions
As evidenced by the assignments in the module, proper instructions are the 
last defining steps a quality technician takes during a replacement.

This step includes: tool inventory, extra parts, paperwork and customer
instructions.

❍ Give the customer instructions.
• Drive-away times
• Venting the vehicle
• Car washes
• Tape removal
• Warranty information

❍ Check for any left behind tools.

❍ Make sure all parts are installed.

❍ Make a critical inspection of your work. If possible have the customer 
make their inspection.

❍ Make any notes on the work order of any unusual circumstances. 
Such as: rust, customer concerns, warranty adjustments.

❍ Thank the customer for their business.

Proper Installation.
Step by Step Checklist.
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Installation II:
Pillar-to-Pillar Installations

This module extends the responsibility of
your Technician In Training to the other
major glass parts on a vehicle — truly from
pillar-to-pillar. Similar to the previous module,
your primary role is one of critical observer 
as your Technician Trainee completes start to
finish procedures and variations on backlite, 
door, vent and quarter glass installations.

Be Sure Technician 

In Training watches

Module 7 DVD/Video: 

Installation II — Pillar-

to-Pillar Installations





Getting Started

10 Star Training Objectives

At the end of this module, your Technician In Training should:

❍ Understand the basic reverse engineering of “access, remove, replace”
for door glasses

❍ Know the critical procedures and resources for disabling side air bags

❍ Extend basic windshield installation procedure to urethane set backlites

❍ Know installation procedures and variations for all pillar-to-pillar parts

❍ Understand the requirements of PVC bonding

❍ Have successfully installed back, door, vent and quarter glasses 
without assistance

❍ Review correct identification and parts requirements for each installation

❍ Know how to analyze an interior to determine proper molding
and accessory removal/replacement

❍ Be prepared and able to document installations as necessary

❍ Complete the pillar-to-pillar installation requirements of the experience log

Module 7:
Installation II: Pillar-to-Pillar Installations.
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MORE HANDS-

ON CHALLENGES

• Backlites 

• Door Glass 

• Quarter Glass

• Vent Glass

• Key Variations

7
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Preparation 
As a logical extension of the previous module, pillar-to-pillar installations continues 
to “ratchet up” the level of responsibility you place squarely on your technician in 
training’s shoulders.

But while Module 6 focused on a particular procedure with several common variations,
this module asks the Technician Trainee to complete a variety of procedures using a
wide range of parts, each with potentially dozens of variations based on the vehicle 
interior, type of part and location.

What does that mean for you? While your role as supervisor remains unchanged as you
allow the Technician Trainee to complete the work, you must become more focused on
the little details that often get overlooked in these types of installations. 

These include:

❍ Inventory of parts/fasteners

❍ Use of correct primer or butyl adhesive

❍ Proper reattachment of moldings and accessories

❍ Mechanical testing of moveable parts

Factor in the technician’s assignments for disabling vehicle side air bags, and it’s likely
this module will be your busiest yet. 

A suggestion? Resist the urge to “burn through” procedures. Take your time. Be as
meticulous as you would when explaining adhesives for the first time. Above all, make
sure you are helping to train a technician who is as thorough, skilled and knowledgeable
as you are.

Rome wasn’t built in a day!

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA 15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 7: 
Installation II: Pillar-to-Pillar Installations.

TECHNICAL SUPPORT:

Phone: 412-434-2111

Fax: 412-434-3990

E-mail: TechTraining@ppg.com

Your training website:

www.prostarsresources.com

7



Conducting This Module.
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1
Before You Start:

Student Watches Module 7 DVD/Video. 
(completion time: 1 hr.)
Your discussion of this video should set up the numerous installations your technician
will be performing in the upcoming days or weeks. The video will provide a competent
overview of this busy module. 

Ask your Technician Trainee the following questions:

❍ What jumps out at you as a procedure (or procedures) we have yet to cover?

❍ Based on the video, do you understand what challenges lie ahead in this module?

❍ Why do you think covering all these installations over and over again is important?

7

BEFORE YOU START:

Student watches 

Module 7 DVD/Video 

(completion time: 1 hr.)

Remember to instruct 

your Technician In Training 

completely prior to handing 

over installations.



Student Assignments.
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Assignment 1
Preparation For Hands-on Assignments (completion time: 4 hrs.)
This assignment is a “heads up” to your Technician In Training to prepare for the
following types of installations:

*NOT specifically required on log.

There is no particular order in which you must complete these procedures — after all,
you cannot predict what job will be on your job list from day to day. But if you’ve been
providing instruction throughout the previous 6 modules, it is likely you’ve covered
most, if not all, of these.

A good suggestion is to work with your shop administrator to plan jobs that you have
yet to cover — have them assigned to you and your Technician In Training.

Assignment 2
Hands-on Installations (completion time: 16 hrs.)

While completing the various pillar-to-pillar requirements of the experience log may
seem simple, your attention to detail cannot falter. If windshield installation is the heart
of a quality technician, then these types of installations are the “arteries” which pump
the blood. 

Each procedure, each variation, each alteration — all contribute to the overall 
knowledge and experience that is vital to your Technician In Training.

Therefore, even when the requirements are satisfied, your technician should handle all
pillar-to-pillar installations for the duration of the module. When a procedure has been
mastered to your satisfaction — certainly pitch in to increase productivity.

But in truth, there can never BE enough repetition, because parts and vehicles do change
from year to year. Don’t hesitate to reinforce that point with your technician.

❍

❍
You are the judge of your

technician’s ability to take on a

replacement from start to finish.

Pillar to pillar installations

reinforce parts knowledge as

well as procedures.

BACK GLASS QUARTER GLASS VENT GLASS DOOR GLASS

Hinged Stationary Encapsulated* Manual

Roll Down Moveable Bonded* Power Assisted 

Rope In Encapsulated* Moveable Side Air Bag*

Stationary* Bonded* Anti-jam*



Student Assignments.
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A sample air bag procedure is

included for your reference

at the end of this module.

Assignment 3
Side Air Bag Documentation (completion time: 1 hr.)
As you can see by consulting the Student Handbook, this assignment encourages
independent searches for industry resources that contain critical side air bag information.

Coupled with the assignment that follows, your primary task is to hammer home
the importance of following disable/enable instructions to the letter.

Side air bags are dangerous — possibly even more dangerous to the technician
than front air bags. (you’ll never be taking out an airbag during a windshield installation!)

Double check the resources consulted in this assignment and proceed to the next.

Assignment 4
Written — Airbag Documentation II (completion time: 1 hr.)
Using his or her own words, your Technician In Training must describe a successfully
disabled and enabled side air bag procedure completed under your supervision.
Let your Technician Trainee know that using the industry resource is more than permitted
when writing this document — it is encouraged.

What you are looking for is less the particular procedure itself — and more the steps
the technician needs to take to be safe at all times while disabling and enabling airbags.

When completed to your satisfaction, file the procedure in your student file.

Extra Credit
According to the Code of Federal Regulations, it is illegal for US citizens to have
contact with what type of vehicle and/or driver of that vehicle?
Extraterrestrial vehicles and/or driver. (and no, we’re not making that up!)

Assignment Check and Quiz
(completion time: 1 hr.)
Take some free time to review the assignments and address any remaining questions from
your Technician In Training. Pay particular attention to your Technician Trainee’s final
assignment, the summary of Module 7 objectives. In addition to the written assignments,
be certain that your Technician Trainee is ready to “move on”.

When all assignments have been completed to your satisfaction, administer the Module 7
quiz. If the Technician Trainee is viewing the module videos on a DVD player, encourage
the technician to work through the quiz interactively to help prepare for the quiz.

Airbags can deploy at nearly

200 miles per hour.

Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com

❍

❍

❍

❍





Installation II – Pillar-to-Pillar Quiz
Questions And Answers

1. What will happen if the weather-barrier is not replaced properly on a door 
glass installation?

a. The regulator will corrode
(Sorry, this is an incorrect answer. Regulators are protected from the elements.
The weather-barrier does not protect the regulator.)

b. The door mechanism will jam
(Sorry, this is an incorrect answer. The door mechanism will not jam due to a missing
weather-barrier. If the mechanism does not work, it is because of another reason.)

c. The door panel will be damaged
(Correct answer! A missing weather-barrier will allow the door panel
to be damaged by water.)

d. The side-impact bag will malfunction
(Sorry, this is an incorrect answer. A weather-barrier does not contribute to proper 
airbag operation.)

2. What unusual part must be removed to access the door mechanism on a
1993–96 Saturn?

a. Top frame of the door c. Door latch mechanism
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
Land Rover rear door replacements On a 1993-96 Saturn, the door latch
require removal of the top door frame.) mechanism does not need to be removed,

but the exterior latch handle does.)

b. Exterior body panel d. Passenger side seat
(Correct answer! Replacement of (Sorry, this is an incorrect answer.
door glass on the first Saturn models The passenger side seat does not need to be
requires the removal of the outer removed on a 1993-96 Saturn door
body panel.) glass replacement.)

3. What is a reliable immediate reference to consult when problems arise with the
removal, operation and installation of a door glass?

a. Owners manual c. Another installer
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
The owner’s manual does not give Another experienced technician may not 
technical information.) always be available for reference.)

b. Other door d. Industry publications 
(Correct answer! The opposite door (Sorry, this is an incorrect answer. Industry
is always available as a “mirror image” publications may not be readily available,and 
reference for the door that is do not always provide detailed instructions on 
being repaired.) door glass operation.)

Module 7 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 7: Installation II —

Pillar-to-Pillar, has been completed.

7
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4. What should be done to assure a good bond when adhering encapsulated parts 

to the body?

a. Use special primer
(Correct answer! The encapsulation material on an auto part is made from 
PVC or RIM plastics. It requires special primers to assure a good bond.)

b. Remove the encapsulation
(Sorry, this is an incorrect answer. Most encapsulation is part of the decorative moldings
and cannot be removed.)

c. Lightly sand the encapsulation
(Sorry, this is an incorrect answer. Urethane is not designed to stick to vinyls and plastics
without special preps and primers. Sanding encapsulation material made of PVC or RIM
plastics does not provide for adequate bonding.)

d. Clean with denatured alcohol
(Sorry, this is an incorrect answer. Denatured alcohol is a petroleum-based product;
cleaning with it would hinder proper bonding.)

5. What problem might occur on an “express up” door glass installation?

a. Side-impact bags must be removed
(Sorry, this is an incorrect answer. Some airbags must be disabled to replace the glass,
but few need to be removed completely.)

b. The regulator must be retrained
(Correct answer! All “express up” doorlites have an anti-jam, reversing regulator.
This regulator must be retrained after new glass is installed.)

c. An outside power source is required
(Sorry, this is an incorrect answer. An outside power source is required to work on 
“express up” doorlites only when the battery is disconnected.)

d. The regulator motor burns out
(Sorry, this is an incorrect answer. This problem is not directly related to the “express up”
feature of doorglasses.)

6. When roping-in an auto glass part, what technique must the technician employ 
to assure against gasket damage?

a. Use a hook tool to lip gasket around glass edge
(Sorry, this is an incorrect answer. A hook tool may be employed to lip the gasket
around the pinchweld if the rope failed to do so.)

b. Pull the rope towards you
(Sorry, this is an incorrect answer. Pulling the rope towards you can cause a scissors action
that can damage the gasket.)

c. Lubricate the gasket with silicone or soap
(Sorry, this is an incorrect answer. The only approved lubricants for windshield installations are
water and approved glass cleaner. All others could cause failure in the retention mechanism.) 

d. Pull the rope while keeping your knuckles placed on the glass surface
(Correct answer! Pulling the rope upwards allows the rope to lip the gasket around
the pinchweld without damage or excessive effort.)



7. What is used to seal some mechanically attached quarter and vent glasses?

a. Polysulfide c. Silicone
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer. Never use 
The use of this adhesive is no longer silicone for sealing auto glass to metal. Most silicones 
a standard industry practice.) are acidic and can contribute to corrosion.)

b. Foam core butyl d. PVC 
(Correct answer! Foam core butyl (Sorry, this is an incorrect answer.
compresses to allow the glass to fit PVC is the material used to encapsulate tempered
flush against the car body.) and laminated parts. It is not a sealant.)

8. Why is it better to apply adhesive to a tempered encapsulated part instead 
of the pinchweld?

a. The part typically has a recess for the adhesive
(Correct answer! Most side and back encapsulated parts have an area specifically
designed for adhesive. Applying adhesive in this area instead of to the pinchweld
assures perfect placement of the urethane bead.)

b. The adhesive will stick better to the encapsulation
(Sorry, this is an incorrect answer. Encapsulated parts require special primers to improve
bonding. Urethane does not stick to plastic.)

c. It is harder to set the other way
(Sorry, this is an incorrect answer. It is not any harder to set the part when the urethane is
applied to the pinch-weld. However, the urethane bead might miss the part’s bonding area.)

d. Primer will not be needed if applied to the encapsulation directly
(Sorry, this is an incorrect answer. PVC and RIM plastic require primer for the urethane to
bond no matter where the adhesive is placed.)

9. All side-impact bags must be disabled before working on a doorglass installation. 

a. True
(Sorry, this is an incorrect answer. Although you may feel more comfortable with the airbags
disabled, most vehicles need not have the side airbags disabled to replace a doorglass.)

b. False
(Correct answer! There are only a few vehicles that require the removal or disabling
of the airbag to replace the doorglass. The majority of side-impact installations do
not require the airbag to be disabled.)

10.What is the purpose of the Styrofoam blocks in the doorframe?

a. Anti-vibration c. Impact protection
(Sorry, this is an incorrect answer. (Correct answer! Styrofoam blocks must
Most side body panels adhere to the be replaced after installation or the side-
door frame to eliminate vibration.) impact protection system will be compromised.)

b. Doorglass stop d. Airbag stabilizer
(Sorry, this is an incorrect answer. (Sorry, this is an incorrect answer.
Doorglass stops are usually welded Airbags use the door frame for stabilization;
to the bottom of the doorframe interior.) they require more support than Styrofoam blocks.)

Module 7 Quiz. 7



NOTE: The following is provided as an example only. If you are attempting to disable
or enable a side air bag on this vehicle, you MUST consult the most current industry
resource, NAGS reference or dealer information for proper procedure.

Cadillac DeVille Side-Impact Airbag
Disabling side airbags is necessary for the installation of the door glass on this 
vehicle model. It is also necessary to install the Restraint Side Impact Sensing Module
(SISM) and the Inflatable Restraint Side Impact Inflator Module, in the door when 
the door glass installation is completed. The exact removal and installation must follow
the instructions from the manufacturer to insure the safety of the customer and the
technician doing the work.

Disabling and Removing the Side Airbag System

Note:  With the SIR fuse removed and the ignition switch in the run 
position, the airbag warning lamp will be illuminated. This is normal.

❍ Remove the key from the ignition.

❍ Remove the airbag system fuse from the fuse block.

Note:  The fuse block is located in the trunk behind a trim panel. 
The fuse is a yellow, 20-amp fuse usually located in the second row on top.
Verify the SIR designation before removing.

❍ Remove the door panel.

Removing the Inflatable Restraint Side Impact Sensing Module (SISM)

❍ Disconnect the Connector Position Assurance (CPA) and the SISM connector.

❍ Remove the fasteners that hold the SISM to the door.

❍ Remove the SISM from the vehicle.

Caution:  DO NOT carry the module by the wires. Point the bag opening 
points away from you. Rest the module with the bag opening points facing up.

If there is ANY damage to the SISM, refer the customer to the dealer for replacement.
Failure to do so could cause failure of the system.

Removing the Inflatable Restraint Side Impact Inflator Module.

Remove the fasteners attaching the Inflator Module to the door and remove
the module.

Proper Procedures.
Airbag Installation and Removal. 
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Enabling and/or Installing the Side Airbag System

❍ Install the Inflator Module to the door. Make sure the arrow is pointing 
to the front of the vehicle.

❍ Apply thread lock compound, (GM P/N 123445382 or equivalent), to the
threads of the fasteners.

❍ Install the Inflator Module fasteners and tighten to 9.0Nm (80 lb./in.).

❍ Repeat the above installation with the SISM module. Make sure you use
the thread lock compound and the proper torque.

❍ Connect the electrical connector and the CPA.

Note:  The CPA is a small plastic insert that attaches to locking tabs 
of all of the SIR and Side Airbag System connectors. It assures that:

❍ The connector halves are securely connected.

❍ The connector halves cannot vibrate apart.

❍ There is good contact between mating terminals.

❍ Install the door panel.

❍ Install the SIR fuse to the fuse block in the trunk.

Stay well away from the side airbag. Turn on the ignition and make sure that
the Airbag warning light blinks 7 times and remains off. If the light stays on,
refer the customer to the vehicle dealer.

Proper Procedures.
Airbag Installation and Removal. 
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Miscellaneous Parts and
Supplies and Going Mobile

There are always more skills to consider when
looking at the long term development of your
Technician in Training. Understanding how to
stock smaller parts and accessories that often
get overlooked is one of them. And being a
qualified mobile technician is another. It’s 
time to confirm your Technician Trainee’s
mobile installation skills and procedures.

Be Sure Technician 

In Training Watches 

Module 8 DVD/Video: 

Miscellaneous Parts and

Supplies and Going Mobile
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DETAILS, DETAILS, DETAILS

• Clips & Fasteners

• Moldings

• Accessories

• Inventory

• Mobile Technician

8
Getting Started

10 Star Training Objectives

At the end of this module, your Technician in Training should:

❍ Understand the identity and procedures for various moldings, clips and 
fasteners used in common installations

❍ Know key differences between wrap around and insert style moldings

❍ Learn how to release clips and fasteners, and use a replacement part as 
a clip guide

❍ Be familiar with industry resources available for re-stock and supply

❍ Create a specific inventory for in-shop and mobile supplies

❍ Learn key tricks of the trade for mirror pads, adhesive cleanup and 
universal moldings

❍ Organize any mobile installation vehicles to represent the in-shop inventory

❍ Develop a professional approach and procedure for mobile installations

❍ Accept the responsibility of handling at least one mobile job from start 
to finish

❍ Complete any remaining molding, clip or fastener requirements of the
experience log

Module 8:
Miscellaneous Parts and Supplies and Going Mobile.



122

Preparation 
Having successfully completed the installation modules, this module will largely be
review for your Technician in Training. Your hands-on instruction should have seen to
that. Now it is time to test your Technician Trainee’s ability to:

❍ Pay attention to the little details that help a shop (and an installation) run smoothly

❍ Handle a mobile installation with the same professionalism and skill that is 
demonstrated in the shop.

This should not be a difficult module — but it is one that gives you an opportunity to
share even more of your personal experiences and knowhow. Relate one of your own
stories about how a missing part cost you valuable time — or how not having the right
accessory on hand cost your customer time. 

More importantly, if mobile operations are part of your shop’s bread and butter, then
it’s time to evaluate your technician’s road skills as well. Does your technician:

❍ Use common sense and obey traffic laws while driving?

❍ Maintain a professional appearance and attitude as a mobile technician?

❍ Know how to deal with on-the-road challenges like weather and traffic?

❍ Exhibit the same knowhow and skill while working outside the shop environment?

Now is the time to begin evaluating your Technician Trainee as a complete professional.

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA  15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 8:
Miscellaneous Parts and Supplies and Going Mobile.

TEACH TRICKS OF 

THE TRADE THAT WILL 

HELP TO SET YOUR 

TECHNICIAN APART.

8



BEFORE YOU START:

Student watches 

Module 8 DVD/Video 

(completion time: 1 hr.)

Be honest about what you see

routinely — and what you see

“once in a blue moon”.

Before You Start:

Student Watches Module 8 DVD/Video. 
(completion time: 1 hr.)

This video discussion should be relatively quick and simple — it’s likely that you’ve
already covered over 90% of the specialty items your Technician in Training will
need to be familiar with.

Ask your Technician Trainee the following questions:

❍ What’s different about older model vehicles that might relate to this video?

❍ How important do you think mobile operations have become? Why?

Conducting This Module.

123
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Student Assignments.
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8
Assignment 1
Knowing Parts And Supplies (completion time: 2 hrs.)
Here your Technician in Training simply identifies clips, fasteners and retainers that
haven’t been worked with thus far during training. This can help reinforce what 
you’ve likely already taught:  There’s always more to learn about installation procedures
and parts.

Over the course of a successful career, there will always be a new tool to master. 
An installation you’ve never seen before. A different style clip or fastener. 

An assignment like this can help your Technician Trainee pick up good work habits 
by paying attention to the smallest details. Be sure to review mirror adhesives, OEM 
moldings and acceptable replacements — even proper solvents to use when taking on 
the occasional spill or mess.

Assignment 2
Developing An Inventory (completion time: 4 hrs.)
A basic inventory supply sheet is provided in the Student Handbook. However, this
assignment asks your Technician in Training to create a supply inventory that is specific
to your shop’s needs. As with many of your professional training procedures, we can’t tell
you exactly what this needs to be.

Let your experience be your guide. And if detailed inventories DO exist, then direct
your technician to find ways to improve or streamline those inventories. Again, this 
is not a difficult module, but one that may be easily overlooked if you do not take 
the lead.

Are there “in/out” procedures in place that encourage a fresh supply of parts, accessories
and adhesives? Does your Technician Trainee “know where everything is” by now? Are
“use by” dates, adhesive shelf life and batch numbers being routinely reviewed?

Again, you’re looking to develop a technician who asks the right questions concerning a
well-run shop.

❍

❍

Universal moldings, run guides

and tape kits are sometimes a

technician’s best friends.

Many times it’s the little things that

make the difference in profitability. 



Assignment 3
Mobile Inventory (completion time: 4 hr.)
A shop often has the luxury of raw “space” to store a wide variety of items. A mobile truck 
can’t afford that luxury! In this assignment, your Technician in Training inventories your 
mobile vehicles in the same manner as the previous assignment.

As noted in the Student Handbook, this should be more than simply “cleaning the truck”. 
It’s about respecting your shop’s method for having the right parts, adhesives, tools and 
accessories on that truck every morning for the jobs on hand. Your installation vehicle is 
a rolling advertisement for your shop — outside AND inside.

Make proper preparation of these vehicles a habit! And if your Technician Trainee thinks 
this is a “repeat” assignment, try the following scenario on for size:

Translate the cost of not having a proper molding or correct adhesive stocked in a mobile 
truck. Calculate the time lost going to and from the job, the time it takes to have the 
correct molding or adhesive delivered, the overall effect that falling “behind” on one job 
can have on an overall day, and the potential embarrassment of having the customer see 
you “wait” or “do nothing”.

This assignment might take on a whole new meaning!

Extra Credit
What is the festive nickname for an insert style molding that looks as if it is made 
of branches? 
Christmas Tree molding

Assignment Check And Quiz 
(completion time: 1 hr.)

Take some free time to review the assignments and address any remaining questions from 
your Technician in Training. Pay particular attention to your Technician Trainee’s final 
assignment, the summary of Module 8 objectives. These will help identify any areas that 
are still unclear within the module.

When all assignments have been completed to your satisfaction, administer the Module 8 
quiz. If the Technician Trainee is viewing the module videos on a DVD player, encourage 
the technician to work through the quiz interactively to help prepare for the quiz.

8

❍

❍

Find ways to put assignments 

into terms that directly relate to 

efficiency or professionalism.

Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com

Student Assignments.
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The Sum of the Parts Quiz – Questions And Answers

1. What is this clip used for?

2. What is this fastener used for?

Module 8 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 8: The Sum of the

Parts, has been completed.

8

a. Windshield 
(Sorry, this is an incorrect answer.) 

b. Backlite 
(Sorry, this is an incorrect answer. An
example of a backlite clip appears below.)

c. Weather-strip retainer 
(Sorry, this is an incorrect answer.)

d. Doorlite 
(Correct answer! This is window
guide that clips into a vertical 
run channel.)

a. Cowl 
(Sorry, this is an incorrect answer.) 

b. Doorlite 
(Sorry, this is an incorrect answer.)

c. Door panel 
(Correct answer! There are many
kinds of fasteners, but door panels
exhibit this pie shaped top.)

d. Headliner 
(Sorry, this is an incorrect answer.)



8
3. What type of gasket does this cross section show?

4. This type of clip fastens to:

5. This clip wraps around the:

a. Self-locking "S" style 
(Sorry, this is an incorrect answer.)

b. Rubber insert "H" style 
(Sorry, this is an incorrect answer. 
This would have a removable insert.)

c. Self-locking "H" style 
(Correct answer! This type of gasket 
has an attached flap as shown.)

d. Vinyl insert "S" style 
(Sorry, this is an incorrect answer. 
This would have a removable insert.)

a. The glass 
(Correct answer! It also is attached
to the molding.)

b. Another clip 
(Sorry, this is an incorrect answer.)

c. The headliner 
(Sorry, this is an incorrect answer.)

d. The cowl 
(Sorry, this is an incorrect answer.)

a. Pinchweld
(Sorry, this is an incorrect answer. 
Clips have not been used to wrap
around the pinchweld since the 
transition to adhesive systems.)

b. Moldings 
(Sorry, this is an incorrect answer.)

c. Glass 
(Correct answer! When using this
clip, make sure to attach the moldings
to the clips prior to setting the glass.)

d. “A” pillar 
(Sorry, this is an incorrect answer. 
Moldings wrap around the “A” pillar 
not clips.)



6. What does this type of fastener need to hold the moldings?

7. What does this fastener do?

a. Holds the vent glass at the pivot point
(Sorry, this is an incorrect answer. The pivot point is attached to the body by 
cold welding or a special retainer.)

b. Fastens the cowl down 
(Correct answer! This retainer, typically made of plastic, and incorporating 
a Phillips head, is used to fasten the cowl.)

c. Retains the windshield wipers
(Sorry, this is an incorrect answer. Most wipers are held with nuts or tension springs.) 

d. Holds the rear-view mirror to the glass 
(Sorry, this is an incorrect answer.)

8. What is this?

Module 8 Quiz. 8

a. The glass 
(Sorry, this is an incorrect answer.)

b. Another clip 
(Correct answer! This is an 
example of a two-part clip.)

c. Adhesive 
(Sorry, this is an incorrect answer. 
This type of clip is made of plastic 
and does not use adhesive to hold 
the moldings to the glass or body.)

d. Clip stud 
(Sorry, this is an incorrect answer. A 
clip stud requires a slot for installation.)

a. A gravity stop 
(Correct answer! The particular stop
shown is for a Ford pickup.)

b. A lower glass channel spacer 
(Sorry, this is an incorrect answer. 
This would be a “U” shape item.)

c. A door shim 
(Sorry, this is an incorrect answer. 
This would not have an adjustable slide.)

d. Molding clip 
(Sorry, this is an incorrect answer. 
This is not a molding clip.)



9. What is the benefit of universal “J” style molding?

a. It is easy to put on edge of glass
(Sorry, this is an incorrect answer. It takes considerable practice to master attachment 
of ”J” style moldings)

b. Allows for installation after the glass is set
(Sorry, this is an incorrect answer. The “J” style molding must be attached before setting 

the glass.)

c. Better external appearance
(Correct answer! The “J” style molding allows the glass to fit flush to the vehicle 

and improves overall appearance.)

d. Comes in multiple colors
(Sorry, this is an incorrect answer. The “J” molding is usually black and may come with 

a chrome feature line)

10.What material is primarily used in the manufacturing of auto glass dams?

8

a. Butyl 
(Sorry, this is an incorrect answer. 
At one time Butyl was used as a dam,
but is no longer true.) 

b. Closed-cell foam 
(Sorry, this is an incorrect answer.
Closed-cell foam is too dense and does
not allow good airflow.)

c. Rubber 
(Sorry, this is an incorrect answer.
Rubber is too dense and does not allow
good airflow to the urethane.)

d. Open-celled foam 
(Correct answer! Open-celled foam
allows for airflow to the urethane.)
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Troubleshooting

Even the best of us make mistakes from time
to time. What sets the professional technician
apart is an ability to fix a mistake — politely,
promptly and correctly — so that a customer is
inconvenienced as little as possible. It’s one of
the last skills for your Technician in Training to
master, but no less important to the long term
prospects of the shop. 

Be Sure Technician 

In Training Watches 

Module 9 DVD/Video: 

Troubleshooting
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Getting Started

10 Star Training Objectives

At the end of this module, your Technician in Training should:

❍ Know how to identify and repair a water leak

❍ Know how to identify and repair an air leak

❍ Know how to identify and repair a noise complaint

❍ Know the troubleshooting procedures for molding complaints

❍ Understand other causes of leaks and noise complaints possibly 
unrelated to replacement

❍ Develop proper face-to-face customer service skills when dealing 
with callbacks

❍ Understand the possible installation-related causes of leaks, noise 
and molding complaints

❍ Understand how water and air are “channeled” by a vehicle’s 
particular design and features

❍ Learn to evaluate each callback on a case-by-case basis

❍ Complete the troubleshooting rows of the experience log (if possible). 

Module 9:
Troubleshooting.
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DEVELOP PROBLEM-

SOLVING ABILITY

• Water Leaks

• Air Complaints

• Noise/Vibration

• Other Causes

• Customer Service

9
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Preparation
Like any other procedure, the steps necessary to troubleshoot air, water, noise and
molding complaints should be mastered by the 10 Star Technician. The difference you
can impress upon your Technician in Training is this:

❍ If you execute each task like a professional without cutting corners — your callbacks
will be rare.

Your student is provided with a troubleshooting quick reference in the handbook, but 
it is no substitute for your experience when dealing with self-caused callbacks, as well 
as repairs that are the result of a different shop’s error.

In either case, your steps are simple: Diagnose the problem. Fix the problem. And
remind the customer that errors are an exception, rather than rule. Your goal of 
customer satisfaction is a LONG TERM goal — impress upon your Technician in
Training that satisfied replacement customers are more likely to return to the shop 
for future needs.

A satisfied customer on a callback will likely do the same, provided your technician is:

❍ Courteous

❍ Honesty

❍ Eager to please

❍ Knowledgeable

And finally, if you haven’t had a chance to actually perform all the troubleshooting 
procedures required in the experience log — don’t worry. You are only responsible for
instructing the procedures — even if it means hands-on instruction on a perfectly
sound installation.

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA  15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 9:
Troubleshooting.

Point out how all previous

training prepares a technician

to understand why and how

mistakes can happen.

9



Before You Start:

Student Watches Module 9 DVD/Video. 
(completion time: 1 hr.)

The student’s video cannot replace your hands-on instruction; however, most of 
the callbacks you will face are touched upon within the video. Troubleshooting is
as much about “prevention” as it is “action.”

Ask your Technician Trainee the following questions:

❍ Does the “V” bead shape make more sense to you after viewing the video? Why?

❍ What do you hope will never happen after troubleshooting and fixing a problem?

❍ What is the best way to keep callbacks at a minimum?

Conducting This Module.
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BEFORE YOU START:

Student watches 

Module 9 DVD/Video 

(completion time: 1 hr.)

Even on the busiest of days,

encourage your technician to

focus on the task at hand. 

9



❍

Student Assignments.
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9
Assignment 1 
Diagnosis And Repair (completion time: 4 hrs.)
Assignments 1 and 2 work hand in hand. Your Technician in Training must participate
in the start to finish diagnosis, repair and documentation of the following:

❍ Diagnosis and repair of a water leak

❍ Diagnosis and repair of an air leak

❍ Diagnosis and repair of a noise complaint

❍ Diagnosis and repair of a molding problem

While your Technician Trainee is encouraged to concentrate on the procedures them-
selves, it’s important for you to reinforce the CAUSES of the problem in the first place.
Many simple problems can be avoided if attention is paid to details like:

❍ Paddling all urethane seams in a pinchweld

❍ GENTLY decking the glass rather than slapping it hard into place

❍ Inspecting the cowl drain for debris — including urethane stringers

❍ Using a proper “V” bead shape and height

❍ Inspecting a vehicle’s condition prior to installation, including moldings, drip rails,
headliner, footwells, etc.

❍ Inspecting aftermarket additions such as luggage/ski racks and sunroofs

❍ Water testing or ultrasonic leak detection upon completion of an installation

Assignment 2
Documenting Troubleshoots (completion time: 4 hrs.)
Depending upon how your shop documents a fix or troubleshoot, this assignment 
will encourage your Technician Trainee to learn HOW to document such a procedure. 
As you can see from the template in the Student Handbook, your Technician Trainee 
must identify the problem and propose a solution to the problem.

What it doesn’t include is what you should ask.

“What do you think caused this problem?”

Because many times, it’s NOT the fault of the technician, this interpretation will 
reinforce the idea that paying attention the first time around is the real key to 
avoiding callbacks.

Impress upon your technician all that’s been learned to date — and how everything 
he or she HAS learned has contributed to their ability to easily complete this module.

Again, if you do not have an opportunity to face all of the procedures during your 
training, make sure these procedures are understood. A good way to accomplish this 
is provided in Assignment 3.

Eliminate the cause and you will

often eliminate the problem. 

At this point, remind your

Technician in Training that 

10 Star Certification is just

around the corner. 

❍



Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com

❍

❍

9Student Assignments.
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Assignment 3
Documenting Troubleshoots (completion time: 1 hr.)
Since we cannot predict the number or type of callbacks or problems you may 
encounter during training, a simple way to cover off knowledge of these procedures 
is for you to assume the roll of the customer with the problem. Create scenarios that 
test your Technician in Training’s knowledge and problem solving ability.

For example: 

You are a customer with a noise complaint. During a lunch hour, take a test drive and
describe the “noise” to your Technician Trainee. Ask about what might have caused the
problem, and what might solve the problem. 

Repeat this with any procedures you have yet to cover.

Another logical way to offer hands-on training would be to instruct your office manager 
or CSR to direct ALL callbacks and problems to your training team during this module,
provided it’s okay with other technicians in the shop.

Extra Credit
What was the original name of the vehicle commonly known as the 
Volkswagen Beetle? 
Volkswagen Type One

Assignment Check And Quiz 
(completion time: 1 hr.)

Take some free time to review the assignments and address any remaining questions 
from your Technician in Training. Pay particular attention to your Technician Trainee’s
final assignment, the summary of Module 9 objectives. These will help identify any
areas that are still unclear within the module.

When all assignments have been completed to your satisfaction, administer the Module 9
quiz. If the Technician Trainee is viewing the module videos on a DVD player, encourage
the technician to work through the quiz interactively to help prepare for the quiz.

Customer service skills are a

requirement of a strong technician.

Test these skills as you would a

procedure or tool.

❍

9





QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 9: Troubleshooting

Leaks, has been completed.

Troubleshooting Leaks Quiz – Questions And Answers

1. If water is dripping down the glass, what is the probable location of the leak?

a. Between the adhesive and the pinchweld
(Sorry, this is an incorrect answer. A leak between the adhesive and pinchweld 
would usually result in water on the floor or seat.)

b. Between the two layers of metal in the pinchweld
(Sorry, this is an incorrect answer. This would usually result in water on the 
floor or seat.)

c. Between the glass and the adhesive
(Correct answer! If there is an incomplete seal between the glass and the 
adhesive water will naturally run down the glass surface.)

d. Between the molding and the pinchweld
(Sorry, this is an incorrect answer. Poor fit between the molding and pinchweld 
usually results in noise complaints.)

2. If a water leak is detected between the two layers of metal that make up the 
pinchweld, what is a possible entry location for the water?

a. Drip rails
(Correct answer! Drip rails can be the entry point.)

b. Seal between the adhesive and the pinchweld
(Sorry, this is an incorrect answer. This would not result in a water leak 
between the metal.)

c. Seal between the glass and the adhesive
(Sorry, this is an incorrect answer. This would not result in a water leak 
between the metal.)

d. Around the “J” style molding
(Sorry, this is an incorrect answer. This would not result in a water leak 
between the metal.)

3. All water leaks are the fault of the technician.

a. True
(Sorry, this is an incorrect answer. Though some installation leaks are the fault 
of the technician, not all are.) 

b. False
(Correct answer! Some water leaks are the cause of body seams and aftermarket 
equipment mounting.)

Module 9 Quiz. 9
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4. If there is a water leak where water appears on the vehicle’s floor, 

where should the technician first check?

a. The bottom seal between the adhesive and the metal
(Sorry, this is an incorrect answer. Gravity would not allow this to happen.)

b. Cowl drain hole blockage
(Correct answer! Urethane scraps can cause the drains to be blocked and cause 
water to enter through air vents.)

c. Grommets on the firewall
(Sorry, this is an incorrect answer. This could be a cause, but not the first place 
to look after an installation.)

d. Holes in the floorboards
(Sorry, this is an incorrect answer. This could be a cause, but not the first place 
to look after an installation.)

5. Air leaks require a road test to properly diagnose.

a. True
(Correct answer! Air leaks can come from numerous areas and it takes 
a road test to diagnose.) 

b. False
(Sorry, this is an incorrect answer. It is necessary to drive the vehicle to pinpoint 
the location of the air leak.)

6. What unusual tool can be used to locate a noise complaint?

7. What is the best material to use when sealing the screw holes on an aftermarket
truck visor?

a. Tuning fork 
(Sorry, this is an incorrect answer. 
This tool is not used to locate noise.)

b. Electronic leak detector 
(Sorry, this is an incorrect answer. 
This tool can pinpoint water leaks.)

c. Stethoscope 
(Correct answer! This tool or a length
of tubing can enhance sounds and
help pin point the cause of noise.)

d. Ultra-violet lamp 
(Sorry, this is an incorrect answer. 
When used with a special liquid it can
help find water leaks, but is not used 
to diagnose noise.)

a. Urethane 
(Sorry, this is an incorrect answer. This
product will adhere too aggressively.)

b. Silicone 
(Sorry, this is an incorrect answer. 
This product is acidic. It could 
cause corrosion.) 

c. Flow-grade sealant 
(Sorry, this is an incorrect answer. Flow-
grade sealant is too liquid. It would flow
through the holes and not seal.)

d. Butyl 
(Correct answer! This product seals
without adhesion. Thus the visor 
can be removed easily if need be.)



8. What can be used to fix the vibration of a dashboard against the glass?

a. Add more urethane to the bottom of the glass. 
(Sorry, this is an incorrect answer. Once the original urethane has cured, 
it would be difficult to resolve the problem by adding more urethane.)

b. Install a rubber shim between the glass and the dashboard. 
(Correct answer! This is a good solution to this problem.)

c. Remove the dash and shave off the front edge. 
(Sorry, this is an incorrect answer. This would be too time consuming and 
would likely result in unintended damage.)

d. Adjust the dashboard forward. 
(Sorry, this is an incorrect answer. This can’t be done.)

Module 9 Quiz. 9



142

Electrical Terminology
With on-board computers and sophisticated electrical systems becoming the norm
in today’s vehicles, it might help to have a quick reference to electrical terminology 

on hand, especially when it comes time to test a part’s function. 

Electrical Current - Electrical current is the flow of electricity through a conductor.
Current will flow from the negative to the positive charge.

Conductor - A conductor is a substance that permits free flow of electrical current.
Examples of good conductors are; silver, copper, aluminum, zinc and brass.

Insulators - An insulator is a substance that does not allow free flow of electrical 
current. Examples of insulators are; glass, rubber, mica.

Alternating Current (AC) - Magnets spinning around windings of wire, such as in 
an alternator produce alternating current. This type of electrical flow is found most
commonly in household electrical systems. However, a vehicle alternator produces 
electricity and stores it in the battery.

Direct Current (DC) - Direct current is the direct electrical current delivered from 
an electrical source such as a battery. A typical vehicle battery delivers 12 volts of 
direct current.

Volts or Voltage - Volts are units of measure for electrical force.

Electric Circuit - An electric circuit is a completed conducting pathway between 
a negative and a positive charge.

Switch - A switch is used to open or close an electrical circuit. If the electrical circuit 
is interrupted, the flow to the powered device is also interrupted. The device will not
have electricity relayed to it. 

Series Circuit - A circuit is considered to be in series when electrical current flowing
through it has only one possible conductive path. If one device within the series fails,
all will fail.

Parallel Circuit - A parallel circuit is formed when electrical current is separately
wired to each powered device. This will not allow the current to be interrupted if 
one device fails.

Amperes (Amps)- Amps are a measure of current. 

Schematic - A wiring schematic is a wiring blueprint or map showing how electrical
current flows through the vehicle.

Fuse - The fuse is a safety device that protects against overheating of the circuit.
Electrical energy is transformed into heat that can cause the component to fail. 
The fuse is designed to blow before the circuit is overheated.

Fusible Link - A fusible link serves the same purpose as a fuse, but is not found in 
a fuse box. A fusible link is used when large amounts of current must be carried.

Relay - The relay is a device that allows a large amount of current to be switched 
on and off.

Resistor - A resistor is a device that resists the flow of electricity. In doing so, 
a resistor generates heat.

Ohms - Ohms are a measure of resistance to current flow. 

Basic Glossary of Terms.9
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Windshield Repair

As insurance companies and consumers 
take a closer look at windshield repair versus 
replacement, it’s apparent that your Technician
in Training must pay attention as well. This
module will get your Technician Trainee “up 
to speed” on your in-shop windshield repair 
system, as well as set the stage for the final 
10 Star Training exams that follow.

Be Sure Technician 

In Training Watches 

Module 10 DVD/Video: 

Windshield Repair





Getting Started

10 Star Training Objectives

At the end of this module, your Technician in Training should:

❍ Master the use of your in-shop windshield repair system

❍ Understand what can and cannot be repaired using your system

❍ Learn your shop’s repair rules, including size and location limitations

❍ Know common break types and the recommended procedures for 
repairing them

❍ Practice enough on scrap glass to feel comfortable working on a 
customer vehicle

❍ Learn what the expected end result (appearance) of a repair will be.

❍ Know how to set reasonable expectations for the repair customer

❍ Understand the ever-increasing importance of windshield repair

❍ Write up the newest or most unusual auto glass part installation 
completed during training.

❍ COMPLETE the experience log, including windshield repair 

Module 10:
Windshield Repair.
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FULL SERVICE MEANS

WINDSHIELD REPAIR

• In-shop System

• Identifying Breaks

• Repairing Breaks

• Shop Requirements

10 
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Preparation 
Let’s face it. Professional technicians want to REPLACE windshields, not repair them.

But true professionals also demonstrate an ability to change as the auto glass industry
changes. And that, more than anything, is why windshield repair is an important skill
for your Technician in Training to master.

Though rules, deductibles and comprehensive coverages vary from state to state, one
thing is certain:  Insurance companies are taking a closer look at a shop’s repair-to-
replacement ratio as a way to reduce costs. Couple that with increased awareness by
consumers, and it’s easy to see — for most shops, windshield repair is here to stay.

Depending on the system you use, today’s windshield repair can:

❍ Improve cosmetic appearance

❍ Prevent a small break from “running” 

❍ Quickly satisfy a customer

Full service means just that. And that means your Technician Trainee must take 
windshield repair as seriously as all other procedures. 

As you approach the end of the 10 Star Training modules, this is an opportunity to
reinforce the idea that the best technician WANTS to stay current in every procedure
and discipline that the industry, and the customer, demands. 

Technical Support
PPG PROSTARS
One PPG Place, 6F
Pittsburgh, PA  15272 
Phone: 412-434-2111
Fax: 412-434-3990
E-mail: TechTraining@ppg.com
Your training website:  www.prostarsresources.com

Also refer to the resources included throughout this module. And remember to 
frequently review your copy of the Student Handbook for source information.

Module 10:
Windshield Repair.

Research is beginning to show

that shops with higher repair

ratios are more profitable on

the whole.

10 



Before You Start:

Student Watches Module 10 DVD/Video. 
(completion time: 1 hr.)

The student’s video cannot replace your hands-on instruction. And that instruction
will change slightly during this module, as your Technician in Training must also
learn to use your shop’s specific windshield repair system.

Ask your Technician Trainee the following questions:

❍ Does windshield repair make more sense after watching the video?

❍ Do you understand why you need to learn this skill? Please explain.

❍ What did you learn about repair that you didn’t know before?

It is important to LISTEN to the answers, to both encourage discussion, and 
to also let the Technician Trainee know that you are the first and primary source 
of information.

Conducting This Module.
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BEFORE YOU START

Student watches 

Module 10 DVD/Video 

(completion time: 1 hr.)

Be sure to review your state’s

laws and regulations regarding

windshield repair.

10 
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Assignment 1
Learn Your In-shop System (completion time: 1 hr.)
Your Technician in Training must review and understand any and all of the materials
provided by your windshield repair system manufacturer. These could include training
manuals, videos, websites or simple handouts.

Be sure your Technician Trainee pays attention to:

❍ Repair procedures using the equipment

❍ Proper tool use and care

❍ P.P.E. and handling of resins

❍ Protecting the vehicle from harm

Like a product from a tool or an adhesive manufacturer, windshield repair systems 
have specific skills and unique equipment that must be understood before mastery 
can take place.

Assignment 2
Hands-on And Written — Practice Using Your System (completion time: 6 hrs.)
Using either scrap laminated glass or a full broken windshield (recommended), it’s 
time to demonstrate your in-shop system for your Technician in Training. Using a 
punch and a tap hammer, make a series of small breaks in a windshield, and instruct
your Technician Trainee on how to use your system to repair a break.

Once you are confident in your Technician Trainee’s ability, allow the technician to 
repair each of the breaks you’ve made. What may take a little doing is actually making
the different break types:

Most Common Break Types: Bullseye Half Moon Star Combination

Other Types Of Breaks: Starburst Angel Wing Straight Line Crack*

*Repairable crack length is based on shop policy and your specific system recommendations.

Supervise the first few repairs. This assignment can be completed all at once, or 
over the course of a few days. However, you should be satisfied in your Technician
Trainee’s ability before advancing to assignment 3. Review your technician’s 
windshield repair documentation.

A note on making “practice” breaks: It is beneficial to make (and repair) breaks on
windshields that are actually installed into vehicles — to develop a “real world” feel of
using the equipment. Consider focusing your attention on this assignment by going to 
a junkyard to work intensively together on making windshield repairs. Or if you have 
an overnight job, simply work on a windshield that is slated for replacement prior to
replacing the customer’s windshield.

❍

❍

Review your shop’s specific

windshield repair “thinking” 

with your Technician Trainee.

Repair times vary with each

system. So the time it takes to

complete this assignment may

vary as well.

10 
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1
❍ Assignment 3

Hands-on And Written — Making A Customer Repair (completion time: 1 hr.)
Now it’s time for you to supervise an actual repair for a customer. Your Technician in
Training should handle the job from start to finish. Prior to allowing this, be sure you
are comfortable that your Technician Trainee understands:

❍ Resin mixing and storage

❍ Cooling down the glass

❍ Drying out the break

❍ Drilling

❍ Re-fracturing

❍ Using pressure and vacuum

❍ Probe use and watching resin flow/fill

❍ Relaxing the break (using heat)

❍ Setting customer expectations

Some systems may not include all of these procedures, however, you KNOW the 
benefits and limitations of your in-shop system. Review and file the completed 
documentation of your Technician Trainee’s work.

Assignment 4
Final Assignment — Installation Review 
It’s time to turn your Technician Trainee’s attention toward the final exams that await.
What better way to do this than having your Technician in Training submit one, final
write up of a new or unusual installation procedure completed throughout the course
of 10 Star Training.

This write up can be a current job, or a job you’ve completed in the past. On any 
auto glass part, including windshields. Review the sample write up at the end of this
module to encourage your Technician in Training to organize the information in a 
useful manner.

And by all means, use this as an opportunity to let your technician know this is 
a chance at nationwide recognition. PPG PROSTARS may ask you to submit this
installation for inclusion into the installation database, so be sure to file this away along
with your other technician-related information.

10 

❍

Evaluate your Technician Trainee’s

customer relations skill as well as

windshield repair ability.

Is your Technician in Training

ready to advance to the final 

10 Star Training exams?
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10 
Extra Credit
What do the letters “P-P-G” stand for?
Established in 1883 as the Pittsburgh Plate Glass Company, PPG is currently the largest
auto glass manufacturer in the United States, and is a global leader in the production
and manufacturing of glass, coatings and chemicals. 

Assignment Check And Quiz 
(completion time: 1 hr.)
Take some free time to review the assignments and address any remaining questions
from your Technician in Training. Pay particular attention to your Technician
Trainee’s final assignment, the summary of Module 10 objectives. These will leave 
no outstanding questions as to what your technician trainee has learned. And don’t 
forget to review that installation write up.

When all assignments have been completed to your satisfaction, administer the 
Module 10 quiz. If the Technician Trainee is viewing the module videos on a DVD 
player, encourage the technician to work through the quiz interactively to help 
prepare for the quiz.

❍

❍

Be sure to congratulate 

your Technician In Training 

on a job well done.

www.TechTraining@ppg.com



Windshield Repair Quiz – Questions And Answers

1. What causes most windshield repair resin to cure?

2. Can repair resins cause damage to vehicle paint?

a. Yes
(Correct answer! Most repair resins are highly acidic and can immediately 
damage a vehicle’s finish.)

b. No
(Sorry, this is an incorrect answer. Unless the resin is immediately wiped off the paint, 
it can damage the surface. It is best to protect exposed surfaces from possible spillage.)

3. One should never drill through the first layer of glass when prepping a break 
for repair.

a. True
(Correct answer! Whereas drilling is a useful technique in completing quality
repairs on many types of breaks, drilling should stop short of the lamination.) 

b. False
(Sorry, this is an incorrect answer. Whereas drilling is a useful technique in completing 
quality repairs on many types of breaks, drilling should stop short of the lamination.)

Module 10 Quiz.

QUIZ PROCEDURES:

1. Most quizzes should be 

easily completed within 

a half hour, and should 

be filled out with blue or 

black ink.

2. All answers must be 

correct to successfully 

complete the module.

3. In the event of incorrect

answers, review the 

content, explain problem

areas and re-test.

4. Repeat this until a perfect

score is achieved.

Remove the completed hard 

copy of the quiz from your 

Technician Trainee’s handbook,

and file it away. 

Visit your mentor website, enter

your password and register the

required information for your 

Technician In Training, verifying

that Module 10: Windshield

Repair, has been completed.
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a. Infrared light 
(Sorry, this is an incorrect answer.
Infrared light does not cure repair resins.)

b. Chemical reaction 
(Sorry, this is an incorrect answer. 
Some resins use chemical reaction to 
cure, but not most.)

c. Dissipation of solvents 
(Sorry, this is an incorrect answer. This
would cause the resin to cure prematurely.)

d. Ultra-violet light 
(Correct answer! There are chemical
cure resins in the marketplace, 
but the UV curing resins are the 
most popular.)



10 
4. Of the following types of breaks, which typically results in the best cosmetic result?

5. What type of personal protective equipment should one wear when doing a 
windshield repair?

a. Leather safety gloves and forearm protectors
(Sorry, this is an incorrect answer. It is not necessary to protect yourself from cutting tools.)

b. Latex gloves and safety glasses 
(Sorry, this is an incorrect answer. Latex gloves do not protect the wearer from chemicals.)

c. Dust mask and latex gloves 
(Sorry, this is an incorrect answer. Latex gloves do not protect the wearer from chemicals; 
dust masks do not add any additional protection unless dust is a problem.)

d. Nitrile gloves and safety glasses 
(Nitrile gloves are resistant to chemicals and safety glasses protect the eyes. 
Both should always be worn.)

6. Controlled heat application to the inside surface of the glass will cause the 
windshield to:

7. A proper windshield repair is not visible to the naked eye.

a. True 
(Sorry, this is an incorrect answer. Repaired windshield damage remains visible, even though
there is significant cosmetic improvement. A proper repair keeps the break from spreading.) 

b. False 
(Correct answer! Repaired windshield damage remains visible, even though there is
significant cosmetic improvement. A proper repair keeps the break from spreading.)

a. Star break 
(Sorry, this is an incorrect answer. A
repair on this type of break typically
leaves a skeletal outline of the broken
glass rays.)

b. Combination break 
(Sorry, this is an incorrect answer. A
repair on this type of break typically
leaves a skeletal outline that looks some-
thing like a spider web.)

c. Bullseye 
(Correct answer! Repairs on this type
of break typically look the best. Most
repair equipment companies try to
demonstrate their products on this
type of break.)

d. Crack 
(Sorry, this is an incorrect answer. Repair
of this type of break typically leaves a
skeletal outline of the crack, plus marks
from drilling.)

a. Contract 
(Sorry, this is an incorrect answer. 
Cool air will cause the glass to contract.)

b. Expand 
(Correct answer! Expansion of the
glass forces trapped air out of the
break to allow for better resin fill.)

c. Melt 
(Sorry, this is an incorrect answer. 
Glass becomes molten at 1130°F, it
would be very difficult to melt glass 
with controlled heat.)

d. Distort 
(Sorry, this is an incorrect answer.
Controlled heating will not distort 
the glass.)



8. The acute area is defined as:

a. The driver’s side wiper sweep
(Sorry, this is an incorrect answer. Though some companies use this to determine acute area,
it is not the standard industry definition)

b. 5" by 8" rectangle directly in front of driver 
(Correct answer! This is the accepted industry definition of acute area. 
Many companies do not repair breaks located in this area.)

c. The wiper sweep on both sides of the windshield
(Sorry, this is an incorrect answer. This is not the acute area as commonly understood 
in the industry.)

d. 8" by 8" square from the top of the steering wheel
(Sorry, this is an incorrect answer. Though some companies use this as the repair area, it is
not the standard industry definition.)

9. Every windshield break should be drilled.

a. True 
(Sorry, this is an incorrect answer. Drilling does not aid the repair of a bullseye type break. 
A bullseye break however should be drilled if it is part of a combination break. Drilling is a
useful technique on many types of breaks to speed the repair and to assure complete resin fill.) 

b. False 
(Correct answer! Drilling does not aid the repair of a bullseye type break. A bullseye
break however should be drilled if it is part of a combination break. Drilling 
is a useful technique on many types of breaks to speed the repair and to assure 
complete resin fill.) 

10.Which of the following windshields should not be repaired?

Module 10 Quiz. 10 

a. Heads-Up-Display 
(Sorry, this is an incorrect answer. This
type of windshield does not have repair
restrictions.)

b. Heated Windshields 
(Correct answer! Carlite and General
Motors recommend against repairing
these types of windshields)

c. Rain sensor 
(Sorry, this is an incorrect answer.
Windshields with rain sensors can be
repaired as long as the chip is not directly
over the rain-sensing module.)

d. Heat sensing 
(Sorry, this is an incorrect answer. 
This type of windshield does not have
repair restrictions.)
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Write-Up Sample And Instructions
This example can be a guide for your installation write-up on a separate sheet of 
paper. Use the “BOLDFACE” headlines for the appropriate steps and information, and 
be sure to provide key notes or tips that were important to your successful completion 
of the installation.

You are not limited to windshield installations — simply a challenging, unusual or new,
never-before-seen parts installation on a vehicle, foreign or domestic. Document the
entire procedure — and be sure to give more information when you think it is necessary.

NAME: (print your name) SHOP: (print your shop’s name)

VEHICLE: Lincoln LS 2000
(Windshield)

NAGS #’s:
❍ DW1339 – Solar, Heated wiper park

❍ DW1340 – Solar, Heated wiper park, Rain sensor

KEY INFORMATION:
❍ Requires an upper molding.

❍ Glass comes heated in the wiper park area.

❍ It has the rain sensor option.

RECOMMENDED TOOLS:
❍ Pocket slot screwdriver

❍ Door pad tool

❍ Phillips tip screwdriver

❍ Tack puller

❍ 13mm Socket & Ratchet

❍ Glass cutout tool of choice

ADDITIONAL PARTS TO HAVE ON HAND:
❍ Top Molding:

• XW4Z 5403144 AA (OEM)*

• WTM D1339 (Precision)

❍ Acoustical Dam

*OEM parts numbers are subject to change

WINDSHIELD REMOVAL (Replacement or Remove and Reinstall):
Prework

❍ Pre-inspection

❍ Personal Protection Equipment 

❍ Protect vehicle 

Final Mentor Note.10 



Parts and Glass Removal

❍ Remove the rain sensor. Pry off the plastic cover using your fingers. Gently pry
outwards the green retaining clips using a small flat head screwdriver. Do not 
completely remove the clips. Then slide the rain sensor unit off the glass and 
disconnect the wiring. Remove the mirror.

❍ Remove the interior “A” pillar garnish moldings on both sides. Disconnect the
heated windshield wiring harnesses. 

❍ Remove the “A” pillar reveal moldings. Pull back the door seal and remove the 
five Phillips screws. At the base of the “A” pillar molding is a push-in center,
expandable retainer. Pry retainer off the “A” pillar molding and remove the 
molding from the vehicle.

❍ Remove the wipers by removing the rubber wiper post caps and nuts (13mm).
Remove the wipers and store in safe area.

❍ Remove the two-piece cowl by removing nine retainers, similar to the retainers
used at the base of the “A” pillar.

❍ The top molding is a rain channeling, wrap-around style that must be replaced
with the glass.

❍ Cut out the glass using preferred tools.

Pinchweld Preparation and Fitting

❍ Before you clean and prep the pinchweld and glass, dry set the glass in the opening
for alignment purposes. Mark the glass and body with alignment tape and cut the
tape at the edge of the glass.

❍ Follow adhesive manufacturer’s cleaning and prep steps. 
(list adhesive brand/system)

Primer and Urethane Application

❍ Replace or reattach the top molding to the glass edge.

❍ Follow adhesive manufacturer’s cleaning and prep steps. 
(list adhesive brand/system)

❍ Apply urethane to the glass with a “V” cut applicator tip.

Glass and Parts Replacement

❍ Set the glass into the opening using suction cups.

❍ Press the glass firmly to wet-out the adhesive to the glass.

❍ Water test immediately, using warm water or electronic leak detector. 
Repair any leaks.

Post Work 

❍ Replace the other parts in reverse order. Clean up any excess adhesive 
and clean the glass.

❍ Clean customer vehicle.

Final Mentor Note.

155

KEY NOTES AND ALERTS

ABOUT THIS INSTALLATION

Alert! The rubber seal at the 

top of the cowl can be pulled

back to expose the edge of the

windshield. Though, this may

appear that the cowl need not 

be removed, we recommend 

that the cowl be pulled.

Reattachment is very difficult.

Note: The glass comes with

metal brackets attached to 

the glass. The glass also has 

a special fritted area where 

the rain sensor is mounted.
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Certification Time!

The Final Steps Lead To A New Beginning.

If your Technician In Training has faithfully followed your lead throughout your training
program, then your Technician Trainee is ready to take the final steps toward industry
certifications. And the final step toward a new beginning as a qualified member of your
shop based on your in-shop probationary periods and regulations.

Remember, your Technician Trainee must obtain NGA Certification before becoming
fully certified as a 10 Star Technician. This final step can be taken while your
Technician Trainee is preparing for the 10 Star final written and video tests. Schedule 
an appointment that works with your plans for completing 10 Star Training.

All pertinent certification information is available on-line at the NGA website —
www.glass.org.

And if your certification has lapsed, or if you are not yet NGA certified, you can 
participate in the NGA certification process as well.

Explain to your Technician In Training that NGA Certification is an important 
industry-wide distinction. The 10 Star Technician Certification is a PPG PROSTARS
mark that distinguishes those who complete an intensive and customized individual
training program.

When considered in conjunction with the adhesive certification earned during training,
NGA and 10 Star Certification further sets your technician apart as an individual who
combines skill with knowhow, ability with intelligence, and integrity with unmatched
dedication to the auto glass replacement industry.

Certifications.

GET CERTIFIED

Visit the NGA website at

www.glass.org for complete 

registration information for 

your NGA Certification.
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FINAL REQUIREMENTS

At last, it’s time to test your technician in 
training’s knowledge, skill and ability with the
10 Star Training final written and videotaped
examinations. As a mentor, we hope you take
pride in each technician you certify with these
testing procedures. By producing trained, 
experienced and certified professional technicians,
you are taking personal responsibility for the
future of your shop, and of our industry.

10 Star Training 

On-line Certification Test &

Videotaped Installation Procedures





Written Test Preparation
As noted in the Student Handbook, the final written test is not designed to “stump”
the student — rather, it is here to cover the scope of the 10 Star Training program, and
measure just how much of the training and information you have provided has become
habit to your Technician In Training.

Encourage your technician to prepare by reviewing all assignments and quizzes completed
in Modules 1 through 10. Pay particular attention to any modules, procedures or
requirements that your Technician Trainee struggled with during the training.

Above all, tell your technician NOT to worry. There’s a chance to re-take the exam 
if necessary. When your Technician Trainee is ready, follow the procedures below to
administer the test.

Offering The Written Test

❍ Set about an hour of time aside to log onto your training website.

❍ Access your “trainee only” section of the 10 Star Training Website and click on
“Take Final Exam: Technician”

❍ Follow the brief instructions and get your technician’s individual exam password. 

❍ Allow your technician to take the 10 Star Training final written test on-line. The
test will prompt your Technician Trainee to click “submit test” after answering all 
of the questions. Remind your technician that each answer is final.

❍ Your technician should notify you when finished.

❍ Click on “grade test”. Enter your password and retrieve your technician’s completed
exam and grade.

Passing The Written Test

Your Technician In Training passes the final written exam by scoring 90% or better. A
score of less than 90% correct means your Technician Trainee has a little more work to do.

For the technician who passes on the first try — simply offer your congratulations,
and move on to the videotaped test.

For the technician who does not pass on the first try — offer simple encouragement.
Not all of us are at our best with written tests. Direct your Technician Trainee to the
module quizzes and assignment information for additional preparation. Be sure your
Technician In Training is clear as to WHY there were incorrect answers.

When you feel your Technician Trainee is ready, administer the test a second time 
following the previous procedures, including a new exam password. Ideally, a technician
SHOULD be able to complete the final in two attempts. However, if it’s absolutely
necessary, a third attempt can be made following the same procedures.

After a third try, you may need to consider whether or not your technician needs more
raw “training” time before attempting the final written examination again.

10 Star Technician Training:
Final Requirements.
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THE WRITTEN TEST

• Log onto your training website

• Access your “trainee only”

section on the 10 Star Training

Website and click on “Take

Final Exam: Technician” 

• Follow instructions and get

your technician’s individual

exam password

• Allow your technician to 

take the 10 Star Training 

final written test on-line

• Have your technician notify

you when finished

• Click on “grade test” and

enter your password to

retrieve your technician’s

completed exam and grade



The Videotaped Test

Before You Begin: A Reminder

First of all, if this is your first time as a mentor, remember:

You are ALSO required to submit one videotaped installation procedure to complete 
your own 10 Star Certification. Admittedly, this is less an “exam” for you and more of a
support tactic for each technician you train. You can honestly admit to your Technician
Trainee that you, the mentor, had to go through similar examination procedures to
become 10 Star Certified.

Therefore, the Technician In Training seeking 10 Star Certification is not alone!

What follows is a complete overview of your testing procedures. If you are a first 
time mentor, you will follow these procedures to videotape your Technician Trainee’s
installation first, and then simply have your technician “return the favor” with a 
different windshield installation if you have not already completed this requirement.

Preparation

There are a number of considerations for videotaping a procedure that you must 
consider prior to documenting an installation on a customer’s vehicle. The following
points will be covered over the next several pages. Each is an important consideration 
for making the final exam videos.

Understand these considerations and you’ll be reasonably sure that your videotaped 
exam goes off without a hitch: 

❍ Obtaining a video camera

❍ Types of cameras

❍ Setting the scene

❍ Shoot procedures and requirements

❍ Videotape documentation and submission

❍ Results

❍ Key reminders and troubleshooting

10 Star Technician Training:
Final Requirements.

THE VIDEOTAPED TEST

If you are a first time mentor and

have not already completed this

requirement, you will follow these

procedures to videotape your

technician’s installation first, and

then simply have your technician

“return the favor” with a different

windshield installation.

PREPARATION FOR THE 

VIDEOTAPED TEST

• Obtain a video camera

• Set the scene

• Review procedures and

requirements 

• Videotape documentation

• Submit documentation

• Results
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Videotaping Procedures And Helpful Hints

Obtaining A Video Camera

While video cameras have certainly become less and less expensive, it’s possible that 
you may not have access to one for the final exam procedure. Here are other options:

Borrow one. If properly planned, each installation should only take about an hour to
shoot, followed by another hour to properly document the tape — discussed later. Ask
around your shop or among your close friends to see if borrowing a camera for a day is
a possibility.

Rent one. Many local camera shops, small production companies and film schools offer
camera rentals at reasonably competitive rates. However, it’s possible that you will likely
need to put down a deposit as collateral against equipment damage.

Buy one. Depending on the technology you desire, a workable video camera can be
purchased from anywhere between $400 and $1,000. Consider teaming up with other
members of your shop to purchase a camera for shop training purposes. You’ll greatly
lower the cost and discover a new training tool.

NOTE: Many shops can benefit greatly by having a camera on hand to document the
pre-existing condition of a vehicle prior to work. 

10 Star Technician Training:
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OBTAINING A 
VIDEO CAMERA

• Borrow 

• Rent

• Buy



TYPES OF CAMERAS

• Digital Video Camera 

• Super 8 Digital 

• Super 8 Camera

• Video Camera (Camcorder)

Types Of Cameras
Visit an electronics retailer and you’ll soon discover a wide variety of video camera
choices. Each has it’s own benefits. Ultimately, you’ll need a camera that can easily
connect to a standard VHS Videocassette recorder so you can “copy” the tape you make.

Digital Video Cameras: (DV cams) Digital cameras store your taped footage “digitally”
like a computer does — on small, specialized digital tapes. These usually have the most
additional features like zoom lenses, multiple light settings, automatic features and
LCD viewers to make shooting a snap. Currently, these are also the most expensive
and relatively easy to use.

Super 8 Digital or Super 8 Cameras: (8 or Super 8 cams)The next step down in
picture quality and price from digital video, 8 or Super 8 cameras record images on
tapes that are slightly larger than digital tapes — on film that is 8 millimeters in width.
Many of these offer features like LCD viewers and camera settings that are close in
quality to digital cameras. These are strong alternatives to digital cameras in general
and are also easy to use.

Video Cameras: (Camcorders): The least expensive option among current video
cameras record the video images either directly to a standard VHS tape, or to a smaller
type of tape called a VHS-C tape. These cameras tend to be larger and slightly more
difficult to handle. However, these are also relatively easy to use.

Know Your Camera

Once you’ve obtained your camera, be sure to review the basic operation of the
equipment prior to “setting the scene” for your videotaped procedure.

❍ Know how to record an image, play back that image, and pause recording using
the camera.

❍ Learn how to use the zoom in and out feature to view an image “in frame.”
Automatic focus settings are strongly recommended. 

❍ Understand what power sources the camera uses for operation — a series of
rechargeable batteries or an electronic AC adapter — both of which are available
options in most cameras. If possible, use the electronic “plug in” option. 

❍ Have a blank tape ready — a tape that is compatible with the camera.

❍ Practice recording images onto the tape, and playing back the images you record.

That being completed, your next step is to “set the scene” for your videotaped installation.

10 Star Technician Training:
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Setting The Scene

Lights

Lighting should be your first consideration when making a video tape. Plenty of
light will insure a better picture for you. 

Indoors: If working in your shop bay, make sure that all available overhead lights
are on, and check to see that unwanted or distracting glare reflecting from the
vehicle is kept at a minimum. Look through the eyepiece or LCD screen of your
camera and make sure the picture doesn’t seem too dark. If it appears too dim to
record the action — check for an “interior/low light” setting for your particular
camera and use it if it is available.

Or, if you’d rather, you could tape your installation using our recommendation of:

Outdoors: An outdoor installation on a partly cloudy or sunny day will insure
a proper amount of light for your video. However, there are some key
considerations when shooting outdoors:

❍ Park the subject vehicle away from high traffic areas in a parking lot or side street.

❍ Shoot your procedure in the early morning or late afternoon.

❍ Position the light source (in this case, the sun) BEHIND you, the cameraman.

❍ Be aware of your local weather forecast.

You will shoot the installation “in front of you” so that the most available light 
is cast upon your technician at work. This also minimizes distracting shadows.

Camera

Once you know how to use your camera, and know where you are shooting
(indoors or outdoors) your primary goal is to create a “lockdown” shot that will show
your Technician Trainee at work, uninterrupted, throughout the entire procedure.

Here’s an explanation of what might work best for you when creating a “lockdown”:

This shot requires some planning. First of all, shoot the vehicle from an angle —
you will position the camera diagonally from the right or left front vehicle head-
light; approximately 6 to 8 feet away from the headlight. 

Set a glass stand squarely in front of the vehicle, centered between the headlights
about 2 feet away from the front bumper. This will be your technician’s glass
prep area.
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3 KEY COMPONENTS

• Lights 

• Camera 

• Action! 



SHOOTING TIPS

Use a tripod or stand to steady

the camera and adjust the height

to secure your lockdown shot.

Now that you’ve set the scene, look through the camera and adjust the 
“zoom” feature so that you see the entire windshield, the front portion of 
the vehicle AND the glass stand in the same picture, or “frame.” This is 
your “lockdown” shot. 

Lockdown Shot: A pre-arranged video “shot” designed to place the camera 
in one, stationary location throughout a scene or, in this case, an entire 
procedure. Use of a stand or tripod is recommended, as a lockdown can 
cause some strain on a camera operator.

Action! 

For the duration of your Technician Trainee’s installation, you will record from this angle.

If you like, you can use the “zoom” features to close in on procedures as they happen,
however — if you miss a key procedure or action by attempting various close up shots,
you may compromise the documentation of the installation.  

We strongly recommend you set up a lockdown shot that allows you to view the entire
procedure from start to finish from one angle. If your camera is equipped with a tripod
or stand, use it to both steady the camera and make your life easier. A stepladder can be
used if you desire a stable platform — however you may need to adjust the height to
perfect your lockdown.

10 Star Technician Training:
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Shoot Procedures And Requirements
Now it is just a matter of having your Technician In Training complete a start 
to finish installation. Before shooting, discuss what you’ll be looking for:

❍ Proper P.P.E. use and safety procedures

❍ Vehicle inspection and documentation of pre-existing conditions, batch
numbers, temperature and “use by” dates.

❍ Mastery of industry tools

❍ Use of one power cutout tool (if your shop uses power tools) on at least one 
“A” pillar or across one half of a bottom bead

❍ Attention to ergonomics: proper body position, leverage, setting your feet, etc.

❍ Understanding of the six basic categories and 21 steps of proper installation

❍ Full cut technique and pinchweld preparation

❍ Proper handling and application of glass and pinchweld preps, primers
and adhesives

❍ Safe removal and safe replacement of windshield glass

❍ Reinstallation of all necessary moldings, parts and accessories

Once you are confident your technician is ready — press record on your
camera and focus on the lockdown scene. Tell your technician to begin the
procedure by facing the camera and offering answers to these questions:

After completing this — tape a complete installation procedure until the
technician tells you the procedure is finished. (note: if it is your own personal
installation, repeat the above procedure stating your name, date, and shop)

Above all, be sure your technician KNOWS that it’s okay to relax and simply
remember the training. If at any time a correctable mistake is made, simply have
your technician CORRECT the mistake. You ARE allowed to re-position your
technician so that the camera “sees” the procedure. (For example: “move to your
left a little while you’re applying that adhesive.”)

Be sure you can capture each major step of the installation from the lockdown angle.

If a break is needed during the installation itself, (for you or the technician)
simply PAUSE the tape. Do not stop the tape — PAUSE it. 
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Mentor Asks: Student Answers:

What is your name? Student answers question on camera

What is your mentor’s name? Student answers question on camera

What shop do you work for? Student answers question on camera

What is today’s date? Student answers question on camera

SHOOTING TIPS

Be sure your technician

KNOWS that it’s okay to relax

and simply remember the

training. If at any time a 

correctable mistake is made,

simply have your technician

CORRECT the mistake.



SHOOTING TIPS

Follow your VCR’s instructions

for hooking up an external

camera — it should be similar

to hooking the VCR up to a

television via separate inputs

on your VCR

Completing The Installation Video

Videotape Documentation And Submission

You will tape the entire installation from start to finish, being sure that you:

❍ Keep the audio recording function of your camera in it’s “on” position 
throughout the procedure

❍ Do NOT offer advice or installation assistance during the procedure

❍ When completed, your technician can be excused — unless of course, 
you also need to create your own video demonstration. In this instance, 
you and your Technician Trainee will “switch places” and you will execute 
a replacement on a different vehicle while your technician operates the 
camera, following the previous procedures. 

❍ It is recommended you use a separate recording tape for your procedure, 
if necessary.

❍ Your last step is to use your camera in conjunction with a standard VCR 
to copy the footage onto a 1/2" VHS tape for submission. Follow your 
VCR’s instructions for hooking up an external camera — it should be similar
tohooking the VCR up to a television via separate inputs on your VCR.

❍ Be sure you rewind the tape in the video camera to its beginning prior 
to making your copy.

❍ Use a new, blank, standard VHS tape to make your copy.

❍ This procedure will likely involve you hitting “play” on your video camera 
and hitting “record” on your VCR at the same time.

❍ Allow your taped footage to run to its completion before stopping the 
footage transfer.

❍ Rewind each of your tapes — the original footage in the camera — 
and the VCR tape.

❍ At this time, watch a few moments of the VCR tape to see that your 
installation has been copied properly.

❍ Keep the original footage in a safe place.
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Labels And Submission
Using the adhesive labels provided with your VHS tape, label the top and 
the spine of your videotape in the following manner:

Title: Technician Installation Video*
Date:
Shop Name:
Shop ID Number:
Mentor Name:
Trainee Name:

*if the tape is a copy of YOUR installation, change the Title to:  Mentor Installation Video.

If you run into any technical difficulties or installation problems during the
making of the video, please make note of them on a separate sheet of paper
and include your comments with the submitted tape.

Replace the tape in its original video box and mail it in a protective mailer,
first class, to:

PPG PROSTARS 
10 Star Training Video
One PPG Place, 6F
Pittsburgh, PA 15272

Results
A PPG PROSTARS representative with significant installation experience will
review your technician’s videotaped installation. You will be notified within
three weeks of the test date via an automatic website update or phone call as
to whether or not your technician has passed the video final.

If your Technician In Training does not pass the videotaped final, you will
receive details as to why this happened. We are looking  for you to capture key
elements of a safe and proper windshield replacement on video tape. If several
of these are missed  or obviously misunderstood, your technician will need to
tape another windshield installation. Given your technician’s training and
experience... it’s not likely this will be necessary.

Above all, realize that the people viewing the hard work you document on tape
are folks who have also paid their dues in the installation industry. They have a
keen understanding of the day-to-day challenges of a professional technician.
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VIDEO SUBMISSION

Be sure to properly label 

your VHS tape, place it in

its original video box and 

mail it in a protective mailer, 

first class, to:

PPG PROSTARS

10 Star Training Video 

One PPG Place, 6F

Pittsburgh, PA 15272



Use the checklist at the

left if you are encountering

video problems.

Key Reminders And Troubleshooting
For as thorough as we can be when describing your final videotape testing, there are 
rough spots you may have to smooth out on your own. 

The following checklist is a good place to start if you are encountering video problems. 
Some may seem obvious. But all are listed here — because they’ve happened before.

VIDEOTAPING:

❍ Have you made arrangements for a video camera?

❍ Is there a new tape in the camera?

❍ Are the batteries charged?

❍ Are you able to see the procedure in the frame?

❍ Is the “record” light on while you are shooting your video?

❍ Is the camera plugged in?

❍ Are all cords connected securely?

❍ Is the light source for the shoot coming from behind the cameraman?

❍ Have you removed the lens cap?

❍ Are your automatic focus settings turned on?

INSTALLATION:

❍ Did you schedule an installation?

❍ Do you have a staging area for your installation?

❍ Do you have all the supplies necessary on-hand for the installation, including parts,
tools, adhesives and accessories?

❍ Has your technician successfully completed all other requirements, including 
the written test?

TAPE TRANSFER AND SUBMISSION:

❍ Is your VCR “on?”

❍ Is there a new tape in the VCR for recording?

❍ Is your VCR on the correct channel for recording?

❍ Are source tapes and VCR tapes rewound to the beginning?

❍ Did you label tapes clearly before mailing them?

❍ Have you included any notes or trouble spots encountered during your procedure?

In the event a problem arises during a videotaped final — remember to simply make 
note of the situation on a separate piece of paper when submitting your Technician In
Training’s video.

10 Star Technician Training:
Final Requirements.
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Final Quiz – Questions Only

1. What grade must a new trainee attain on all module quizzes?

a. 50%
b. 65%
c. 100%
d. 75%

2. Singular concentration on a procedure should NOT decrease training time.

a. True 
b. False 

3. When teaching a technician the best way to pull a cold knife, the mentor should
instruct the following except:

a. Upper body strength exclusively
b Body weight distribution 
c. Blade progression — short to long
d. Body position in relation to glass curvature

4. What should the starting job limits be when training an auto glass technician?

a. 4
b. 6
c. 8
d. 10

5. The best way to insure proper instruction is to show the technician how it is 
done and have him watch until mastered.

a. True 
b. False 

6. All of the following are permissible methods of applying pressure to the 
bottom bead while cutting, except:

a. Pumper®

b. Foam football 
c. Technician’s head 
d. Free hand

Final 10 Star Technician Quiz.

QUIZ PROCEDURES:

1. Log onto your training website

2. Access your “trainee only”

section on the 10 Star Training

Website and click on “Take

Final Exam: Technician”.

3. Follow instructions and get

your technician’s individual

exam password

4. Allow your technician to 

take the 10 Star Training 

final written test on-line

5. Have your technician notify

you when finished

6. Click on “grade test” and

enter your password to

retrieve your technician’s

completed exam and grade

Pumper is a trademark of Equalizer Industries, Inc.



7. What is the key to tool mastery?

a. Sharpness 
b. Body weight 
c. Practice 
d. Demonstration 

8. What two things are involved in the technician’s final 10 Star testing?

a. A written installation procedure and an on-line final test
b. Videotaped installation and an on-line final test 
c. Mentor Q & A and an on-line final test
d. On-line final test

9. In order to become 10 Star Certified, a technician or mentor must:

a. Obtain NGA Certification 
b. Pass all 10 Star Training module quizzes and finals 
c. Possess current in-shop adhesive certification 
d. All of the above 

10.Which is NOT a recommended 10 Star Training technique?

a. Negative reinforcement
b. Diversity 
c. Positive feedback 
d. Demonstration 

Pumper is a trademark of Equalizer Industries, Inc.
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Trained. Experienced. Certified.

Add One More Word:  Valuable.

Looking back at the course of an individual Technician Trainee’s progress, you
should now be able to take a special pride in what you’ve helped your Technician
In Training accomplish:

❍ More than 5 hours of video demonstrations and overview.

❍ Step-by-step hands-on training in dozens of installation procedures.

❍ 10 distinct modules of industry and procedure-specific assignments 
and quizzes.

❍ A thorough knowledge of the all-important safety behind the procedures.

❍ A new appreciation of how each job is the most important job you 
will ever do.

Plus, you’ve helped your Technician Trainee master industry tools, learn industry
parts and accessories, understand in-shop procedures and regulations, earn adhesive
certification, demonstrate troubleshooting and repair expertise, and ultimately —
develop an ability to satisfy the all-important customer.

Your 10 Star Certified Technician is a testament to your own knowledge, expertise
and skill — and is a daily reminder of what YOU have contributed to the industry
as a whole:

A technician who is trained. Experienced. Certified. And valuable. 
To your shop, your peers, and to the ARG industry.

No matter how many 10 Star Technicians you train, know that your dedication
to your craft is appreciated. 

And know that our industry becomes a better, safer one with each technician
trained by you, the 10 Star Technician Training Mentor.

Expectations.

A 10 STAR TECHNICIAN

• Has completed many hours 

of intensive training.

• Understands installation

procedures from pillar-to-pillar.

• Possesses a through

knowledge of safety

procedures.

• Does what it takes to satisfy

a customer.

• Is a valuable addition to a

shop environment.





Experience Log.
10 Star Technician Training.

Review these procedures and requirements. As training progresses, your technician in training will complete the
requirements of the experience log. Routinely check your Technician Trainee’s progress, and sign off on witnessed
or completed procedures accordingly. As sections are completed, please also update your Technician’s progress on
the Technician Training website.

If possible, do not use one vehicle installation for more than one type of installation.

When your technician completes the log, remove it and file it away with your other course materials.

TOOLS (Your Mentor Should Complete These Two Columns)

Type Mastery Comments (use this space to comment on attention to safety,
(initials) use and care of industry tools)

Cutout Knife/Cold Knife

Molding Release Tool

Hook Tool

Utility Knives: Long Handle

Standard

Gasket Scraper 

Paddle Stick

Power Cutout Tools: List Types

(if applicable)

Additional Tools (List Additional Specialty Tools)

Caulking Guns

CSR (Your Mentor Should Complete These Two Columns)

Minimum 1 Hour Spent Initials Procedures Observed
With At Least 1 CSR Rep

Name of Representative:

Name of Representative:

Dates From:        /        / To:       /        /

Technician: Tracking #: Mentor:

Company Name:

City: State:

ADHESIVES (Mentor Evaluation)

In-shop Brand/System Certification? Comments
(list all used in-shop) yes/no (use this space for proficiency notes on: adhesives, preps, primers, procedures)



PROCEDURES Stationary Windshield/Back Glasses/Vent Glasses/Quarter Glasses (Mentor Columns)

Clip Chrome

Type NAGS # Year, Make, Model W/C* Set**

Clips on Glass

Clips on Molding

Clips on Body

Both Molding & Body

Blind Set

Type NAGS # Year, Make, Model W/C* Set**

Molding on Glass

Insert Style

Type NAGS # Year, Make, Model W/C* Set**

Molding Inserted

Gravity Stops

Type NAGS # Year, Make, Model W/C* Set**

Supported

Unsupported

Cut-out

Type NAGS # Year, Make, Model W/C* Set**

Normal Difficulty

Increased Difficulty

Fritted

Type NAGS # Year, Make, Model W/C* Set**

Fritted

Unfritted

Experience Log.
10 Star Technician Training.

*Witnessed or **One-man Set or
Completed Two-man Set

*Witnessed or Completed: Mark a W when the Technician witnesses the procedure.
Mark a C when the Technician completes the procedure.

**One-man Set or Two-man Set: Mark an O for one-man set
Mark a T for two-man set



Experience Log.
10 Star Technician Training.

PROCEDURES Stationary Windshields/Back Glasses/Vent Glasses/Quarter Glasses (Mentor Columns)

Electrical Connections

Type NAGS # Year, Make, Model W/C* Set**

Heated

Antenna

Gasket Set  Windshields/Back Glasses/Quarter Glasses

Type NAGS # Year, Make, Model W/C* Set**

Roped-in

Lipped-in

Exotic

Type NAGS # Year, Make, Model W/C* Set**

Rain Sensor

GPS

PAAS

HUD

*Witnessed or **One-man Set or
Completed Two-man Set

PROCEDURES Moveable Parts - Back Glasses/Vent Glasses/Quarter Glasses/Door Glasses

Back Glasses  

Type NAGS # Year, Make, Model W/C* Set**

Roll Down

Hinged

Quarter Glasses

Type NAGS # Year, Make, Model W/C* Set**

Vent Glasses

Type NAGS # Year, Make, Model W/C* Set**

Door Glasses

Type NAGS # Year, Make, Model W/C* Set**

Gear Driven

Tape Driven

Cable Driven

*Witnessed or **One-man Set or
Completed Two-man Set

*Witnessed or Completed: Mark a W when the Technician witnesses the procedure.
Mark a C when the Technician completes the procedure.

**One-man Set or Two-man Set: Mark an O for one-man set
Mark a T for two-man set



Experience Log.
10 Star Technician Training.

TROUBLESHOOTING
Type NAGS # Year, Make, Model W/C* Set**

Water Leak

Air Leak

Noise Complaint

Reinstallations

WINDSHIELD REPAIR
Type NAGS # Year, Make, Model W/C* Set**

Bullseye n/a

Star n/a

Combination n/a

Crack (if applicable) n/a

*Witnessed or **One-man Set or
Completed Two-man Set

*Witnessed or **One-man Set or
Completed Two-man Set

MENTOR 
INITIALS ______________

DATE _____/____/____

*Witnessed or Completed: Mark a W when the Technician witnesses the procedure.
Mark a C when the Technician completes the procedure.

**One-man Set or Two-man Set: Mark an O for one-man set
Mark a T for two-man set


