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Conflicting Goals in Product
Development: Learning From
the Fatal Firestone Flaw

By Rachel M. Moore

Submitted to the Integrated Design & Management program in partial fulfillment of the
requirements for the degree of Master of Science in Engineering and Management

Abstract

The human-centered design approach is a powerful methodology for developing products that
are considerate of humanity. Yet, in spite of the proven success of empathetic design, we still see
products that fail, amplify negative social behaviors, or take advantage of human tendencies for
the sake of profit or competitive success. These outcomes are often the result of poor
negotiation between conflicting organizational and value-driven goals. The purpose of this
analysis is to consider how goal conflict inhibits the product development process and leads to
suboptimal or destructive results.

This exploration seeks to learn from an analysis of the deadly product failure of Firestone ATX,
ATX II, and Wilderness AT tires in the late 1990s. Drawing from Congressional testimony, expert
evaluation, and depositions of relevant engineers, this analysis considers the impact of goal
conflict on product design requirements and testing. Recommendations include methods for
identifying goals and framing conflict to encourage balance between organizational goals and
human wellbeing. This project is the beginning of a larger body of work that aims to equip
‘makers” with skills they need to reconcile conflicting goals in order to focus on making the world
better by making better things.

Supervisor: David Nifio
Title: Senior Lecturer, Gordon Engineering Leadership Program
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I. Introduction

Motivation

In 1964, a designer in London published a manifesto. The essay, titled First Things First and
penned by Ken Garland, was a call to prioritize to consideration of humanity in the design
profession.® It spoke out against projects with “trivial purposes,” and challenged the belief that the
most lucrative and influential career path for designers was the most worthy. Instead, it called for
designers to spend their problem-solving abilities on the betterment of society. Twenty-two
design legends, students, and up-and-coming professionals signed the manifesto. It was

published independently, then reprinted in The Guardian, then featured on the BBC.

Now, anything labeled “manifesto” risks its emotionally charged composition style undercutting
its credibility. However, First Things First was spot on in its analysis of how the design profession
was evolving. Focus had shifted to persuasion—from solving well-formed problems to persuading
consumers to spend their money and attention in a certain way. The 22 signatories felt that shift
was harming both their profession and to society. The manifesto was a call for the design

community to consider where they applied their skills, and how their work would impact society.

Just over 50 years later, the scope of the design profession has exploded. The list of professions
responsible for design now includes developers, technologists, business designers, engineers,
product managers, and entrepreneurs. These “makers,” fueled by advancement in technology,
have an incredible opportunity to make world-changing things. However, they face a similar
conflict felt by those original 22 designers: left unchecked, history has shown that the

professional climate will shift to prioritize profit and scale.

This is evidenced by products and services that have entered the market in recent years. The past
few decades have brought about many incredible innovations. However, we have also seen a
stream of undifferentiated apps driven by advertising, observed the impact of social platforms

developed as a front for the sale of customer data, and discovered products that amplify negative

S Ken Garland. First Things First. (Self-published, 1964).



social behaviors. In this climate, all makers will face a time when they are asked to produce

something redundant or destructive. So what do we do?

First, the human-centered design has built-in mechanisms to look out for the human. However, it

is not foolproof. For example, makers are taught to look for three markers of a strong concept:

Do people want it?

Satisfy that, and you have got a desirable product.

Can you make it? Do you have reason to believe the technology suggested can be developed?

If so, then your idea is feasible.

Can you build a business around it?

Then it is viable.

Got all three? Greenlight.

Yet, there have been ideas that tick all three boxes that we've now come to question. Think about
it: According to the CDC, 249 billion cigarettes were sold in the United States in 2017.6 It's a 125
billion dollar market.” Arguably desirable, feasible, and viable. If we could go back to a point in
time when someone was deciding to commercialize tobacco, what would we tell them? Would we
inform them that smoking-related illnesses in the United States cost Americans more than $300
billion each year? Would we share that if someone they love smokes, there is a high chance that

they will lose them to a related illness? Would that change anything? Should it?

Second, these makers work in a real world, with multiple often conflicting stakeholders.
Competitive industries, budgets, lack of resources, time constraints—these are just a few
examples of driving factors that compete to be top priority. | believe that most designers and
engineers want to make “good” things. We want to make things that are ethical, sustainable, and
enable people to be more connected and loved. We also want to be competitive in the market. We
want to earn a profit. Make a name for ourselves. We want to design something breakthrough.

There is a tension between what we believe and what we believe will bring success.

6 "Economic Trends in Tobacco | CDC." Centers for Disease Control and Prevention, 2017.
7"Tobacco: U.S. Market Value 2015-2020 | Statistic.” Statista, 2015.
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The phrase "First Things First” is used in situations where there is a clear priority in what needs be
addressed. As we consider the new technologies on the horizon, we must understand our values
and goals in creating successful products, services & platforms. This is not suggesting that all
innovation should be strictly what some would describe as “functional.” Entertainment improves
lives. Beauty improves lives. Communities and networks improve lives. Experimentation is
important. Doing work that is motivating and enjoyable is essential. The goal of this research is to

explore how we can be competitive and compassionate, innovative and human-centered.

First things first, we need to innovate with humans in mind.

1



Goals & Scope

The human-centered design approach is a powerful methodology for developing products that
are considerate of humanity. However, despite the success of empathetic design, consumer
industries continue to produce products that negatively impact human health and happiness.
These outcomes are often the result of conflict between organizational and human-centered

goals.

The purpose of this analysis is to consider how conflicting goals inhibit a human-centered
approach and lead to product failure. To achieve this objective, the analysis will address the

following research questions:
Research Question 1: How do conflicting goals manifest in product development?
Research Question 2: How do conflicting goals inhibit the product design process?

The findings presented in this thesis aim to improve the outcomes of the design process by

identifying gaps in design-driven methodologies. This leads to a third research objective:

Research Question 3: How can the lessons learned from the case study influence the future of

product development?

In order to achieve these objectives, we seek to learn from a past product failure, the 2000-2001
Firestone tire recall. The analysis seeks to learn from the Firestone failure to improve the
outcomes of the product development process in the future. The resulting work is organized into
the following topics: Conflicting goals in product development; goal conflict and the inhibition of
human-centered outcomes, with emphasis on case study learnings; and conclusions with

comments on potential future work.

12



Il. Developing New Ideas

Design is the most common way that consumers interact with the output of the creative process.
Some interactions with design are tangible, such as transfering clothes from a washing machine
to the dryer, opening a can of tomatoes, or using an app on a smartphone. Others are less overt,

such as the design of an organizational structure or business strategy.

The process of creating new, discrete offerings to meet a the needs of consumers is know as
Human-Centered Design. The design process, in its most basic form, is the scientific method that
most learn in grade school: observe, hypothesize, experiment. Designers observe a phenomenon,
often referred to as a "need," that leads to the development of a question and hypothesis. The
resulting concepts are tested with users. The process is iterative, with the feedback from each
test informing the next hypothesis and round of ideas.® This process leads to the creation of an

output, from physical products to system design, that addresses the needs of its stakeholders.

Building a great product in a real-world context is exceedingly complex. In a competitive market,
designers must consider multiple stakeholders, work within budget constraints, and often rely on
external systems to manufacture and distribute their products, platforms, and services. And, while
designers do their best, predicting how consumers will use and abuse a product is guessing at
best. In addition to the uncertainty of development, the culture of innovation is fast. Move fast and
break things.® Design Sprint. 24-hour hacks. There is added pressure for decision makers to move
quickly to keep up in a competitive market. This mindset is a badge of honor for many disruptive

companies, and a reality for most working to remain competitive in a rapidly changing market.

As mentioned in the motivation for this research, design work does not take place in a vacuum.
Real-world application of the process often encounters contradictory requirements from multiple
stakeholders and challenging parameters. This work seeks to understand how these “conflicting
goals” interfere with the product development process and inhibit prioritization of the human

needs.

8 Karl T. Ulrich, Steven D. Eppinger, and Maria C. Yang. Product Design and Development, (McGraw-Hill
Education, 2016).

9 Mike Deerkoski, “Facebook CEQ Mark Zuckerberg and His Company’s Motto”, (Wikimedia Commons,
2014)
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Conflicting Goals in Human-Centered Design

Contradictory forces in business is not a new concept. They exist at an organizational level:
Engineering hopes for technical superiority, business development wants a product they can price
competitively, customer service wants consistency in quality. They can also exist within an
individual: You want to advance your career, and you also want to be at home for dinner with your
family. Goal conflict occurs when two equally worthy goals inhibit each other; the objective of one

goal seems to interfere with the achievement of another goal.

In this case, we consider the conflict between organizational goals and value-driven goals.
Value-driven goals are actionable ways that a company expresses its commitment to important
values, for example, ethical practices, sustainability, or community contribution. Goals that stem
from these values can be complex, such as “create a culture where all employees can express
their opinion” or they can also involve so-called wicked problems, such as “reduce the use of
single use plastic.” The human-centered design process assumes a value-driven goal of creating

an output that solves a user need.

However, the use of this approach does not guarantee a human-centered product—the goal of
creating quality product must compete with other individual and organizational goals. Individual
goals may stem from a wide-range of human motivations; these are highly personal and can
range from concrete goals, such a desire to be promoted, to more complex, emotional goals,
such as a need for control. Organizational goals are defined by a combination of internal factors,
such as financial and human capital, and external factors, such as demand, competitors, and the
state of the economy. For example, if a company is working to create a product that is safe and
low cost, and they know that their competitor is also working to bring a product to market, they

will face conflicting goals: build a high quality product, get there first.

Conflicting goals are present throughout the entire design process. For the purpose of this
analysis, observations are focused on organizational goals at a critical stage of the process:

defining design requirements.

Design Requirements

Before you can begin generating solutions, you must define the bounds of your exploration. These

parameters, or design requirements, outline the important characteristics a design must possess

14



in order to be considered successful.'® Design requirements are critical to product development;
they represent stakeholder needs during concept generation and shape testing as concepts
proceed to prototyping and production.

Human-centered design advises that design requirements are selected from three primary
sources: research of user needs, engineering or technical limitations, and competitive analysis.
Typically, a designer will map design requirements to observed and expressed customer needs
and engineering considerations, and then prioritize requirements based on competitors or

product-market fit.

The ideal design process considers what users desire a product to be. In an environment of
conflicting goals, many other voices contribute to that description. Some examples of influences

include:

e Competition: Presence of a competitor may present the need to drive down cost margins
to be competitive in the market, or accelerate the timeline to be the first into production.

e State of the company: Related to competition, availability of financial and and human
capital can influence design.

e Partnerships, vendors, and customers: For example, limitations from a prefered vendor or
commitment to a long standing partnership.

e Reputation and history: Requirements may be limited by “what we've always done” or
efforts to maintain an image or reputation.

e Aspirations: Developing a new technology is an exciting process, and can motivate a team
to strive for a certain type of solution.

e Company culture: Standard practices and expectations communicated explicitly or

implicitly to employees.

Goals stemming from these categories often present latent design requirements. | propose that

design requirements are a product of both user needs and the relevant organizational goals.

It's important to note that none of these goals are inherently negative influences—A
human-centered product can also aspire to be incredibly profitable or first to market. However,

potential for negative outcomes is increased when conflicting goals are not recognized, or are

10 Ulrich, Eppinger, Yang. Product Design and Development, 94-103.
15



prioritized to the detriment of product quality, viability, or safety. For example, a product driven by
competition that doesn't consider the human needs, or a product focused on a virtuous goal, such

as sustainability, that is unsuccessful because of high production costs or barriers to adoption.

To learn more about prioritization of design requirements due to conflicting goals, we look to the
Firestone case.



I1l. Case Study: Firestone Tires

The Firestone case reveals several areas where product development, quality control, and product
success teams failed to protect their consumer and produce the best possible product. However,
reading page after page of testimony and internal communication drives home an important
point: none of the engineers or managers intended to do harm. Instead, they were engaged in a

process and environment rife with conflicting goals.

The objective of this chapter is to understand how a company committed to safety encountered
such a tragic product failure. We focus in on the Design Requirements stage, and consider how
goal conflict inhibited the design process and contributed to the failure of the affected tires.
Following the background on the case, the analysis is divided into two sections: Analysis of the
tire's design and defect and observations regarding the recall and Firestone's response.

Background

The investigative staff at KHOU collected evidence for two months before going to air. Where
most had seen a random string of accidents caused by driver error or misuse, the Texas news
station saw a correlation that was too strong to be a coincidence. The investigation began when
Anna Werner, a journalist who (along with a producer and photojournalist) went on to win a
Peabody Award"" for the report, received a tip from a small claims lawyer. In the report, Werner
described a connection between Bridgestone/Firestone tires failures and Ford Explorer rollovers,
identifying 30 related fatalities. The viewer's response was overwhelming. After the report aired,
the station was inundated with calls and emails from viewers who had similar problems with their
vehicles. The report hit home, not only with viewers but within KHOU—many staffers drove

vehicles with affected tires.”

In response to the investigative report, the U.S. Office of Defects Investigation (ODI) opened an
official investigation. The response to the report, now being aired nationwide news, confirmed
what KHOU had believed: an abnormal number of failures in Firestone Radial ATX, ATX I}, and
Wilderness tires manufactured after 1991. With 90 reported cases of tire failure at the time

investigation, the tires subject to investigation had been involved in 33 crashes, 27 injuries, and 4

""Treading on Danger?," Peabody Awards, 2000.
2 Al Tompkins, "Breaking the Big One," Poynter, August 02, 2002.



fatalities.” ™ The ODI issued a consumer advisory, informing the public of the investigation, and
asking consumers who were not covered by the initial recall to check their tires, wear seatbelts,
and drive primarily on roads with low speed limits."® The ODI investigation eventually led to a
recall of 14.4 million tires, with an estimated 6.5 million of those tires still in service at the time of

recall.

A History of Recall

Unfortunately, the defect discussed in this work is not the first time that Firestone has
encountered product failure with tragic consequences. 20 years before the recall of ATX, ATX I,
and Wilderness AT tires, a catastrophic defect in the Firestone 500 led to the death of 41

Americans.’®

Pneumatic radial tires were first introduced in Europe by the Michelin brothers in 1948. Over the
next 20 years, radial tires became the standard for new vehicles outside the United States:
Michelin, Bridgestone, Pirelli, and Continental became leaders in France, Japan, Italy, and
Germany respectively.!” However, U.S. tire companies resisted the new technology that would
disrupt current design and manufacturing facilities. They created new versions of the older form
of tires and advertised heavily against foreign technology, despite their improved durability and

efficiency.

The 1970s brought about a gasoline crisis in the United States. Gas prices rose rapidly and with it,
the number of Americans buying foreign-made vehicles equipped with radial tires. Having resisted
the technology, the American manufacturers were utterly unprepared to supply drivers with

replacement tires."®

When Firestone recognized that they couldn't resist the radial tire, they moved quickly to bring

their own competitive product to market. The Firestone 500, the company’s first radial offering,

"*Engineering Analysis Report and Initial Decision Regarding EA00-023: Firestone Wilderness AT Tires, (U.S.
DOT NHTSA Office of Defects Investigation, October 2001), 1.

' ODI Investigation, See Appendix A

5 ODI Consumer Advisory, See Appendix A

'® Larry Kramer, "U.S. Seeks Firestone 500 Recalls,” The Washington Post. July 09, 1978.

" Donald N. Sull, "The Dynamics of Standing Still: Firestone Tire & Rubber and the Radial Revolution.”
Business History Review 73, no. 03 (1999): 430-464.

'8 Richard S. Tedlow, Denial: Why Business Leaders Fail to Look Facts in the Face—-and What to Do about It.
(New York: Portfolio/Penguin, 2011).
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was cobbled together on an assembly line designed to manufacture the older model bias-ply
tires. Consequently, Firestone 500 tires failed at a 2.5x higher rate than any other previous
Firestone products, leading to a recall of 9 million tires. The financial impact of the Firestone 500
failure led to massive layoffs and the company posting a S100 million loss. In order to stay afloat,

Firestone was acquired by Bridgestone Corporation of Japan in 1988.°

Components of a Radial Tire

The Firestone 500 failure resulted from low quality components due to use of modified plant
equipment that was not equipped to build the intricate radial designs. First introduced in Europe,
pneumatic tires replaced solid rubber tires in the late 1800s. Over the next seventy years, radial
tires design evolved to become the complex, engineered product that it is today. Typical radial
tires are comprised of twenty or more physical and chemical components, including rubber
compounds, wire, synthetic cord, and other chemical compounds, such as sulfur to assist in
vulcanization. The design and combination of these components enable manufacturers to
customize their product to specifications in order to achieve complex—and often

contradictory—performance goals.?

Radial tires are assembled in layers or “plies.” Key plies are as follows:

e Inner ply: an thin layer engineered to reduce the amount of air that can seep through the
other layers. This layer makes the tire effectively air-tight.

e Body ply: a rubberized layer containing reinforcing cord. These cords are arranged radially
from bead to bead, setting them at a 90° angle to the centerline of the tread. Both the
inner and body plies are applied and spliced around a drum.

e Bead: bunched wires formed into hoops. The beads give the tire its structure inside the
rim of the wheel. The beads are placed on either edge of the drum, and the outer edges of
the inner and body plies are folded over, forming the tire's inner structure.

e Side wall: two sheets of thick, sidewall rubber are applied to the outer edges of the

assembly.

'9 Firestone's management remained in place, operating out of their headquarters in Akron, Ohio. For the
purpose of this analysis, | will refer to Bridgestone/Firestone as “Firestone” unless clarification is necessary.
2 Alan N. Gent, Joseph D. Walter. The Pneumnatic Tire. (U.S. Department of Transportation, 2006), 2-10.



At this point, the edges of the tire are pneumatically brought toward each other and the assembly
is filled with air. A roller placed at each edge rolls the sidewalls in. Next, the belt layers are applied.

See Radial Tire Assembly figure below.

e Inner belt: brass-plated steel cords are coated with a thin layer of “skim rubber” to reduce
corrosion and fatigue. The resulting sheet is cut into strips at an angle to form a belt.

e Outer belt: cut with the cords running in an opposite angle, a second belt is applied to the
first. Belt widths and cord angles determine the tire's handling and the vehicle’s
performance and ride.? The inner-belt gauge is determined by thickness of the skim
rubber that was applied to the belt cords.

e Belt Wedge: On some radial tires, a thin strip of rubber is placed under the edge of the
outer belt to reduce interply friction at the belt edge.

e Belt-edge insert: contoured rubber strips under the edge of the inner belt to assist in belt
contour and protect the body ply from friction from the belt edges.

e Tread: outermost layer that will receive the tread pattern during the vulcanization process.
The tread is formulated to provide “a balance between wear, traction, handling and rolling
resistance” to achieve the performance goals.

e Some tire designs also include additional layers, such as subtread, undertread, nylon cap

plies or cap strips. These plies are not critical to this analysis.

Relationship With Ford

The 100-year Ford—Firestone relationship began as a friendship between Henry Ford and Harvey
Firestone. The two men became close business associates as their professional endeavors grew,
22 with Firestone supplying tires for 40% of Ford's vehicle production at the time of the recall.
According to Phil Pacsi, the director of brand and retail marketing for Bridgestone-Firestone

consumer tires, Ford was Firestone’s largest customer.?

21 Gent and Walter, The Pneumatic Tire, 9-10.

2 James D. Newton, Uncommon Friends: Life with Thomas Edison, Henry Ford, Harvey Firestone, Alexis
Carrel, & Charles Lindbergh, (Harcourt Brace Jovanovich, 1989).

% Tim Keenan, "Ford-Firestone Relationship tested’ but Continues.” WardsAuto, December 04, 2011.

20



NHTSA

It's also helpful to highlight the relationship between tire and vehicle manufacturers and the
government agencies that handle safety standards. In 1966, Congress began addressing growing
concerns about highway safety. This led to the creation of the U.S. Department of Transportation
and the eventual establishment of the National Highway Traffic Safety Administration (NHTSA).
NHTSA is a federal government agency that partners with local and state governments to define
and enforce federal motor vehicle safety standards. One important part of NHTSA's responsibility

is managing product recall.

According to testimony by Dr. Sue Bailey, administrator of NHTSA, “When the agency's screening
process identifies a possible safety defect, our Office of Defects Investigations takes steps to
open an investigation as a preliminary evaluation. We inform the manufacturer and the public at
this time. If our review of the information at the end of a preliminary evaluation suggests that
further evaluation is warranted, we move the investigation to a second stage, the engineering

analysis.” If warranted, NHTSA will inform consumers and mandate a product recall

Design & Defect of the ATX, ATX Il and Wilderness Tires

The Radial ATX, ATX Il, and Wilderness tires® were developed for use on Ford light trucks and
sport utility vehicles. The ATX and ATX Il tires were designed in the late-1980s and saw a slight
redesign in 1994 to improve the rolling resistance of the tire. These tires were initially produced in
Firestone’s Joliette and Wilson plants. Following the redesign, Firestone’s Decatur plant began
producing the ATX tires, ramping up production to provide 84% of the ATX tires by 1996.
Firestone also designed the Wilderness tire, which replaced the ATX tires for Ford Explorers

beginning in 1996.%

Firestone manufactured both standard-load and extra-load versions of these tires for Ford.
Typically, trucks were equipped with extra-load tires and passenger vehicles were fitted with

standard-load tires. Ford’s newest SUV straddled both categories. The vehicle manufacturer

2 U.S. Senate. Firestone Tire Recall. Sept. 12, 2000. 106th Cong., Testimony of Dr. Sue Bailey, Administrator
of NHTSA.

% Hereinafter referred to as affected tires.

? Engineering Analysis Report and Initial Decision Regarding EA00-023: Firestone Wilderness AT Tires, (U.S.
DOT NHTSA Office of Defects Investigation, October 2001), 3.

21



ultimately chose a standard-load, passenger tire to be factory-standard on the Explorer. Standard
load tires required a lower inflation pressure, which helped provide a softer ride for passengers.
The meteoric success of the Ford Explorer drove production of the ATX, ATX II, and Wilderness
AT tires throughout the 1990s.%’

When Ford approached Firestone to design a tire for the Explorer, they shared specifications of
the vehicle as well as tire specifications for speed, durability, ride and handling. It's important to
note that Ford, following industry standard practice, considers these to be performance
specifications, rather than design specifications. Ford President, John Nasser testified to this fact,
stating that “tire manufacturers have complete control and responsibilities for the design,

construction, composition and workmanship and materials.”?®

Product Failure

The affected tires suffered from belt-leaving-belt tread separations.?® This causes the outer belt
and tread to separate and "peel” off, exposing the underlying belt structure. When this occurs, the
tire is no longer able to apply sufficient friction to the road surface, and the vehicle becomes
extremely difficult to control. This defect is particularly deadly for two reasons: First, the
separation most commonly occurs at highway speeds, when the tires are subject to high
centrifugal forces.*® Second, these tires were primarily installed as OEM tires on sport utility
vehicles, which are prone to rollover accidents in situations involving a loss of control due to tire

failure.

Engineering analysis of the affected tires was conducted by Dr. Sanjay Govindjee, an outside
expert hired by Firestone, as well as independently by NHTSA. Both reports were used as

evidence to identify the following factors that contributed to the failure.

Belt wedge & inner-belt gauge

Radial tires gain their structure from the two-belt structure within the rubber of the tread. These

two belts are divided at each sidewall by a thin strip or “wedge” of rubber. Belt wedges are used to

2 .S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Opening statement, Rep. Edward J. Markey.

2 |bid., Testimony of John Nasser, CEO of Ford Motor Company. (171)

2 Hereinafter referred to as “tread separation.”

¥Engineering Analysis Report and Initial Decision Regarding EAQ0-023: Firestone Wilderness AT Tires, (U.S.
DOT NHTSA Office of Defects Investigation, October 2001), 8.
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distribute the shearing forces to surrounding components and reduce heat from belt friction.
Tread separation occurs when cracks propagate in the belt wedge and allow the skim rubber of
the two belts to separate. The aforementioned cracks and separation allow air and moisture to

seep through and create a gap between the two belt layers.

Both Firestone’s and NHTSA's expert analysis found differences in these components based on
where they were manufactured. It's also concerning that Firestone set the standard for the wedge
gauge dimension in the “green” tire phase, or a tire that has not been cured, despite the fact that

the curing process has an effect on the final thickness.®'

The aforementioned reports also indicate that the wedge gauge and the inter-belt gauge of the
affected tires was consistently thinner than those of competitor tires.3* In 1995, a Ford Dealer's
report shows that Ford began to pressure Firestone to produce lighter tires. The weight reduction
was necessitated by an increased rolling resistance due to lowered inflation, to be discussed in
the coming pages. James Burdette testified in a deposition that he was given the task of lowering
the rolling resistance, which negatively impacts fuel efficiency. His investigation ruled out the
possibility of modifying the rubber compound or increasing the inflation, due to stability issues
with the Explorer. The remaining option was to reduce the weight of the tire.** The only way to do

so is to reduce the amount of rubber and steel used in the tire's design.

News outlets hypothesize that Firestone was aware of the impact of thinning out the rubber of
wedge and inter-belt gauge. Evidence shows that Firestone made slight modifications to the
design, increasing the gauge of the belt wedge in the spring of 1998 and the inter-belt gauge in
August of 1999. These modifications may have increased the tires ability to resist catastrophic
failure. However, because the tires do not typically fail before 3 years of use, the 2000 recall took
these modified tires off the road before they aged to the point of exhibiting signs of failure. All
tires that were analyzed by Firestone, Ford and NHTSA were manufactured before the

modifications in 199834

%1 Sanjay Govindjee, Firestone Tire Failure Analysis, (20071), 33.

S2Engineering Analysis Report and Initial Decision Regarding EA00-023: Firestone Wilderness AT Tires, (U.S.
DOT NHTSA Office of Defects Investigation, October 2001), 19.

33 Deposition of James Burdette, Ford Fuel Efficiency Engineer.

3 Engineering Analysis Report and Initial Decision Regarding EA00-023: Firestone Wilderness AT Tires, (U.S.
DOT NHTSA Office of Defects Investigation, October 20071), iv.

23



Shoulder pocket design

Gaps in the tread pattern where the tread meets the sidewall are referred to as shoulder pockets
or shoulder slots. The size and orientation of these gaps determine traction, wet-road handling
and tire weight. When Ford approached Firestone about a factory tire for the Explorer, they
specifically asked for a modified version of the existing ATX tire. The shoulder pocket design on
ATX and Wilderness tires was significantly different than other comparable tires, with large gaps
in the tread at the tire’s shoulder. This tire was designed with completely different specifications:
it had a wide footprint and reinforced sidewalls to enable use as a “flotation tire” on RVs.2® This
design was optimized to run at a lowered inflation, which expands the section of tread that is in
contact with the ground. This enables the tire to “float” over loose dirt and sand in off-road and

farming conditions.

Ford “liked the look” of the tire, with its aggressive looking tread design and wide footprint, and
believed that it would help sell the image of the Explorer.* The use of this aggressive tread
pattern meant that the shoulder pockets were wider than is normally expected for a passenger
tire. Firestone’s analysis found that this design may have contributed to the propagation of belt
wedge cracks. Further investigation by ODI confirmed that belt-wedge cracks initiated at regular

intervals corresponding to the shoulder pockets around the circumference of the affected tires.®

Manufacturing facility

Tire manufacturing is a complex process. Former Bridgestone/Firestone CEQ Masatoshi Ono is
quoted in a company press release saying, “A typical tire can have more than 26 components, 14
different rubber compounds and require 29 separate steps to manufacture”®The manufacturing
process also varies from plant to plant, with some plants utilizing different levels of automation.
The affected tires were produced in three plants: Wilson, North Carolina, Joliette, Quebec, and
Decatur, lllinois. During the investigation, Firestone submitted production and claims data to the

court. The provided data indicated that production of the affected tires was split evenly between

% U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony of Robert J. Wyant, Vice President, Quality
Assurance for Firestone, 138.

% James Gardner Deposition, Firestone Product Analysis Engineer. 50:8-18.

% Engineering Analysis Report and Initial Decision Regarding EA00-023: Firestone Wilderness AT Tires, (U.S.
DOT NHTSA Office of Defects investigation, October 2001), 22.

% Krueger and Mas, "Strikes, Scabs, and Tread Separations: Labor Strife and the Production of Defective
Bridgestone/Firestone Tires,"” 260.
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the three plants, but the claims data suggested that quality varied from plant to plant. Tires built in
the Decatur plant failed twice as often as those built in the Wilson plant, and seven times more

often than product from the Joliette plant.*®

Issues in Decatur

Research has indicated three potential issues that may have contributed to the higher incidence
of defective tires produced in Decatur, lllinois: labor strikes, inconsistent manufacturing

processes, and use of outdated materials.

Union

Union issues at the Decatur plant affected the workforce that produced the affected tires. Strike
from mid-1994 through 1996. in 1994, Bridgestone/Firestone proposed changes to the union
agreement, insisting that the plant move to 12-hour hour rotating shifts, with the plant open
24-hours, 7 days a week, as well as adjustments to pay rates, vacation time, and health care
contributions. Plant workers refused to agree to the new terms but continued to work for three
months without a contract. In July of 1994, the United Rubber Workers (URW) announced a strike.
Bridgestone/Firestone immediately brought in replacement workers to operate the plant through
the strike. By May of 1995, the plant employed 1,048 replacement workers and 371 of the

permanent workers who had crossed the picket line to return to work.“

At the trial, Congressman Dingell from Michigan raised concerns about the areas within the plant
that were staffed with replacement workers. In response, Firestone submitted a document to the
record that shows replacement workers were used in all areas of the plant, supervised by salaried
employees and permanent workers who crossed the picket lines. All replacement workers were
trained using one-on-one supervised work, where an experienced worker would work with the
trainee until he was satisfied with the quality of the work. The nature of this method is subjective,

so the extent of the training is unknown.*’

In of 1995, the union workers in Decatur agreed to return to work, unconditionally accepting the

changes that Bridgestone/Firestone set in their April ‘94 agreement. This decision was driven by

¥ Krueger and Mas, "Strikes, Scabs, and Tread Separations: Labor Strife and the Production of Defective
Bridgestone/Firestone Tires," 256.

“Olhid., 258.

41 Memo re: Decatur Replacement Workers, See Appendix A
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the threat of a Decertification Election, in which workers could vote to remove the union, and a
lack of funds to pay strike benefits to the workers who had been without a paycheck for almost a

year.4?

When workers returned to work, they came back to 12-hour shifts, changes to pay and benefits,
and worked alongside non-union replacement workers and colleagues who had crossed the
picket lines. Bridgestone/Firestone continued to encounter resistance around these changes and
the decision to retain the temporary workers rather than bring back all of the workers involved in
the strike.

Ford contracted an independent analysis of the claims data. The resulting report indicated a

harsh spike in defective tire claims during the labor strike (1994-1996). This result was confirmed
by the testimony of then-CEO of Firestone, Masatoshi Ono.*® In addition to the data analysis, plant
workers spoke to news sources throughout the labor dispute about quality concerns and working

conditions.

William Newton, a retired tire builder told the New York times that it takes two years to become
skilled at his craft. When he returned to work after the strike, he found himself working alongside

“a lot of people who didn't know how to build tires™*

In an investigation in Texas, the Decatur plant manager testified that his plant “was not producing
the volume of tires it was expected to produce ... and waste and scrap levels were higher than the
company expected them to be"*

Manufacturing Quality Standards

During the period of time when ATX, ATX I, and Wilderness tires were produced, the Decatur plant
relied on almost entirely on manual labor. The manual nature of the process, in addition to the
issue of untrained workers, accounts for some of the variation that was discovered the product

produced in Decatur. However, the court also called into question the standards and practices of

2 Michael H. Cimini, Monthly Labor Review, Vol. 119, No. 1/2 (January/February 1996), 25-46

*3U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony Of Masatoshi Ono, CEO, Bridgestone/Firestone,
109.

** David Barboza, "Firestone Workers Cite Lax Quality Control." The New York Times. September 15, 2000.
4 Krueger and Mas, "Strikes, Scabs, and Tread Separations: Labor Strife and the Production of Defective
Bridgestone/Firestone Tires," 261.
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the Decatur plant. Firestone workers were deposed as part of the trial’s investigation into
production quality in the Decatur plant. They agreed to appear before court under subpoena
pressure. These worker's testimony revealed issues with production process, plant conditions,

and unreasonable production quotas.

One major issue was revealed by the deposition of Dareld Burke, who worked in the Decatur plant
for almost 30 years. He testified that areas of the plant were not air conditioned, leading to high
humidity. These conditions are thought to have caused problems with adhesion of the various
layers of the tires and corrosion of the steel belts. In order to account for the humidity, workers
were instructed to apply a solvent to the tire in order to “refreshen the adhesiveness.”* This
process was against policy, but Firestone officials told court reporters that the decision to “swab’
tires was a judgement call and up to the plant management. The use of solvent introduced
significant opportunity for human error. In order to apply the solvent td the entire surface, workers
had to run a brush around the tire twice. Former employees reported that workers often missed
areas of the rubber, or only took one pass in order to keep up with their production quotas.”’
Missed areas would not adhere to adjacent layers, leading to gaps that would initiate a

separation.

Darrell Batson, who was an inspector in the Decatur plant, testified that he was expected to
inspect 100 tires per hour. This made it difficult to give each tire a thorough inspection. As a result
of what he perceived as a significant deterioration of quality in the product, Batson stopped
buying Firestone tires from the Decatur plant, despite his employee discount. It's important to

note that he made this decision in 1992, two years before the labor disputes that began in 1994.

Other workers testified about standard practices in the Decatur plant, including puncturing
bubbles created in the manufacturing process, and storing "green” tires—tires still
mid-production—on the floor, which led to debris being “baked” into the tires as they were
finished. Many tires produced in the late 1990s were shipped without tire builder numbers

identifying the worker that built the product. Alan Hogan, a former tire builder in the Wilson plant,

4 James V. Grimaldi, Caroline Mayer, "4 Former Firestone Workers Deposed.” The Washington Post. August
24, 2000.

“"Adam L. Penenberg, Blood Highways: The True Story behind the Ford-Firestone Killing Machine,
(Wayzgoose Press, 2012), 66.
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shared that it was common practice for a builder to leave off their identifier if they suspected the

tire was bad.*®

Materials

The Decatur plan also differed from the other plants in how the raw materials were treated at
early mixing stages. In Decatur, the raw materials are mixed, extruded, and cut into pellets. These
pellets are then coated in a lubricant to prevent the pellets from clumping. In Wilson and Joliette,
the material is mixed and then calendered, a process that involves pressing the rubber compound
into sheets by feeding headed material through counter-rotating rollers. The resulting sheets are
then coated in a lubricant. The amount of lubricant introduced to the raw materials was
significantly higher at the Decatur plant due to the form factor of the rubber compound at this
stage.® This affects how the belt wedge and skim rubber compounds degrade over time,

impacting the material’s ability to resist crack formation and belt separation.®

One method of measuring the breakdown of these compounds is the peel adhesion test. To
complete this test, one-inch samples are collected from returned tires. The surface tread is
ground down to standardize the samples, and a razor is used to introduce a uniform “pre-crack”
between the belts. A tensile testing machine is used to measure the force required to peel each
sample apart. This test was performed by Dr. Govindjee and the results were confirmed by

independent testing by the federal investigation.® The resulting data indicated:

e Samples from tires produced in the Decatur plant show lower adhesion strength

e Samples from Joliette and Wilson initially show stronger adhesion. However, as these
tires age, the adhesion characteristics converge with those of the Decatur tires. This
happens more rapidly in tires from hot climates. After 3-4 years, tires from all plants show
peel adhesion characteristics similar to those from Decatur.

e Samples from a comparable peer, the Goodyear Wrangler RT/S, were also tested. The

Goodyear tire at a given age maintained higher adhesion than all affected tires.

4 Adam L. Penenberg, Blood Highways: The True Story behind the Ford-Firestone Killing Machine,
(Wayzgoose Press, 2012), 155.

49 Engineering Analysis Report and Initial Decision Regarding EA00-023: Firestone Wilderness AT Tires, (U.S.
DOT NHTSA Office of Defects Investigation, October 2001), 28.

% bid., (23).

5! Sanjay Govindjee, Firestone Tire Failure Analysis, (2001), 45-46.
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Climate

The majority of tread separation claims were filed in southern states. This is due to greater
degradation of materials in the belt-tread area of the affected tires. These materials degrade over
time due to exposure to heat and oxidation, which are present in greater quantities in southern
regions. In his investigation, Dr. Govindjee found that “materials from tires in southern climates
have reduced ductility (extensibility) and higher stiffness.” This observation held true regardless of
the tested tire's condition or age; the same tests were performed on both in-service tires, and tires

without any tread wear, such as a new, lightly used, or spare tires.®

This observation is supported by the failures reported in foreign markets with warm climates.
These markets will be discussed further in a later section. The foreign market failures prompted
Ford and Firestone to conduct a joint “Southwest Survey,” collecting samples of the affected tires
from four dealerships in the southwestern United States. The survey collected 243 tires from 63
vehicles to be inspected by Firestone representatives. Only seven of the 243 tires collected were
cut open in order to inspect the belt-edge for separation. Of the seven tires inspected, six showed
separation. In spite of this finding, Firestone sent a memo to Ford indicating that the survey did
not reveal a defect.®® This finding was reiterated by Ford president John Nasser in his testimony.
Nasser testified that the survey was co-sponsored by both Ford and Firestone, and that no defect
was found.>* Four days before NHTSA launched their investigation, Robert Martin, Firestone VP
for Quality Assurance sent a memo to Ford stating that “Examination of [tires collected as part of

the Southwest Survey] revealed no deficiencies. Tires performed as expected.”™®

Operating Temperature — Overloading & Underinflation

A key specification of tire design is rolling resistance, the measure of the effort required to keep a
tire rolling on a surface. Rolling resistance is best described as “the amount of energy consumed
by a rolling tire.” The energy consumed by the tire is converted to heat, increasing the operating

temperature, specifically in the belt-edge region. Increased operating temperature accelerates the

52 Sanjay Govindjee, Firestone Tire Failure Analysis, (2001), 23-24.

58 Summary of Firestone Tire Inspection Trip 6/8/99 to 6/17/99 as quoted in Engineering Analysis Report
and Initial Decision Regarding EAQ0-023: Firestone Wilderness AT Tires, (U.S. DOT NHTSA Office of Defects
Investigation, October 2001), 5.

% U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony of John Nasser, CEO of Ford Motor Company,
144.

55 1bid., 104.

29



degradation of the materials in the belt-tread area and reduces the material’s ability to resist crack
formation and propagation. in addition to the heat, increased resistance also affects fuel
efficiency.> This resistance is affected by inflation pressure, tire load and speed of travel. The rate
at which these factors increase the rolling resistance (and therefore operating temperature) is a
result of tire design. In this investigation, the internal operating temperature was measured by an
embedded thermocouple in the belt-edge region. This testing indicated that the affected tires

were more sensitive to changes in inflation, load, and speed compared to peer tires.

Underinflation

There are two major questions about inflation of the affected tires. First, was the tire pressure
selected by Ford a reasonable standard for Firestone to approve? Second, what was the expected

consumer behavior regarding inflation?

The vehicle manufacturer is responsible for setting the cold tire inflation standard for their vehicle.
This standard is a complex balance between the technical requirements of the vehicle such as
stability and handling, and the desires of the consumer, such as ride and gas mileage. The tire
manufacturer relies on the vehicle manufacturer to make a judgement based on the vehicle’s

overall performance.®’

In the case of the affected tires, Firestone recommends up to 35 pounds per square inch (PSI).
However, Ford recommends an inflation of 26 PSI. According to Firestone testimony, 26 PSlis an
acceptable inflation, but it decreases the margin of safety.®® Testing data and email
correspondence indicate that Ford lowered the recommended PSI after they had selected the
affected tires as factory standard equipment.®® This change was recommended by the
engineering team at Ford to compensate for shortcomings with the design of the early Explorer %

The lower PSl increased the driver's experience of understeer, which is a situation where a vehicle

% Gent and Walter, The Pneumatic Tire, 477.

¥.S. Senate. Firestone Tire Recall. Sept. 12, 2000. 106th Cong., Testimony of John Lampe, EVP
Bridgestone/Firestone, 1242.

8 U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony of Gary Crigger, EVP of Bus. Planning, Firestone,
115.

% Internal Emails at Ford, See Appendix A

% Internal memos between Ford engineers discussed issues with the Explorer's stability. In order to
increase the stability and reduce the chance of a rollover, Ford had to either adjust the width of the axel and
length of the wheelbase, or lower the vehicle with decreased inflation pressure. The former would have
delayed production of the first run. Ford opted to decrease inflation pressure.
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turns less sharply than intended, and decreased the "cornering confidence.” Both changes were
seen as ways to “discourage aggressive driving” that would put the Explorer at risk of rollover,
and increase the likelihood that the Explorer would pass Consumer Union testing.®’ Ford viewed
these adjustments as ways to increase the Explorer’s stability. However, the lower tire pressure
increased the rolling resistance of the the tire, leading to higher internal temperatures and
compromised belt adhesion. James Gardner, Firestone’s Director of Product Analysis from
1982-2000, testified that “running the tire at 26 psi will put more internal stress on the tire.”®?
These adjustments lowered the factor of safety, making it more likely that consumer behavior

would put the tires at risk for catastrophic failure.

The discrepancy between the two standards also affected safety testing. Documents show that
standard safety testing was executed Firestone on the affected tires inflated to 30 PSI. Ford was
responsible for more specific tests at their recommended load and inflation. However, their
records indicate that many of these tests were run on a Ford F-150, rather than the Ford Explorer.
& According to testimony, Ford conducted these tests on a “pickup truck that was modified to
reflect the weight distribution” of an Explorer. However, there’'s some question about the validity
of these tests, as it does not accurately represent the axel, wheel base, or center of gravity

characteristics of the Explorer.®

Ford later requested Firestone perform high speed tests at their recommended inflation of 26 PSI.
These computerized tests are conducted by placing the tire in question against a drum that would
“step” up the speed of the tire spin ~6mph at a time. Once the speed reached mid-eighties, the
test would remain at each speed setting for 10 minutes. Test results indicate that the affected

tires fail after only 5-6 minutes at the top speed of 112mph.%®

The importance of proper inflation was discussed throughout the September 2000 hearings.
Both Ford and Firestone leadership expressed that opinion that underinflated tires will not

perform as expected. It is known that consistent operation at lower inflation will increase the

" Ford Explorer Stability Testing, See Appendix A

2 James Gardner Deposition, Firestone Product Analysis Engineer.

63 Ford Tire Test Report, See Appendix A

84 U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong,, Testimony Of Helen O.Petrauskas, VP, Environment And
Safety Engineering, Ford Motor Company, 1273.

% Ford High Speed Testing, See Appendix A
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operating temperature of the tires, causing them to age prematurely. This type of operation is

recognized to be common consumer behavior, but is considered “misuse” by the manufacturer.

It's worth noting that Firestone testified that underinflation was a major contributing factor, and
that the Southwest Survey indicated numerous tires in the “teens.”® However, documentation of
the survey shows that only 9 out of the 243 tires collected had an inflation pressure below 20 PSI.
The average inflation of the collected tires was 26.6 PSI.®

Load & Speed

Beyond underinflation, the operating temperature for the affected tires was also affected by the
load of the vehicle, and the speed of travel. For example, tires wear up to 30 percent faster when
operated at 65mph rather than 55 miles per hour. The Ford explorer was designed to look like a
truck and was classified as a Light Truck. Like many SUVs, the Explorer was advertised as a
vehicle that could go from neighborhood to offroad. However, owners used it like a passenger
vehicle, spending significant time fully loaded with family passengers and traveling at highway

speeds.

Learning from Failure

Firestone executives testified over and over the Firestone’'s number one priority is to produce
durable and dependable tires. They stated the critical importance of consumer safety. Yet, when

their product failed their consistent explanation was consumer misuse.

Impact to design requirements

As discussed in previous sections, Firestone’s position was that failure was caused by driving on
underinflated tires, traveling in hot climates, or driving at highway speeds for long distances. If the
tires failed due to the ways that is was used by the consumer, then who were they built for? Put
plainly, when you consider the limitations of the tire, it seems like Firestone had the design

requirements all wrong.

%.S. Senate. Firestone Tire Recall. Sept. 12, 2000. 106th Cong., Testimony of Robert J. Wyant, Vice
President, Quality Assurance for Firestone, 109.
¢ Ford-Firestone Southwest Survey, See Appendix A
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Based on my understanding of the tire’s design, it seems like Firestone sourced the majority of

design requirements from the following organizational goals:

Commitment to maintaining long-held relationships

Ford was Firestone’s biggest customer, and the Ford Explorer was a major source of demand. As
discussed beginning on page 20, Firestone complied with Ford's request for a hybrid design that
looked like a truck tire, but performed in passenger-car conditions. This led to a design that
featured an aggressive shoulder slot, wider footprint, and lowered inflation, all factors that later

proved to contribute to unsafe operating conditions.

Firestone did not protest when Ford to set an inflation standard that was much lower than the
ideal pressure for tire performance. However, proper inflation became a constant source of
disagreement when the case went to trial. Firestone’s response throughout testimony indicates
that they may have known that 26 PSI was too low, but did not address the issue until the

company was in crisis due to failing product.

Competition

Firestone was Ford’s largest supplier, but they were not the only company providing tires for the
Explorer. Firestone didn't have much of a profit margin on the tires, as evidenced by the Ford
Dealer report mentioned on page 22, but they had much better margins on replacement tires. It's
reasonable to believe that when a most drivers replaced their tires, they just asked to replace their
tires with "whatever is currently on there.” It was in Firestone's best interest to be the tire that

rolled off the assembly line with the Ford Explorer.

Company Culture

Firestone had a formula for competitive success: they focused on their competitors and large
customers. The result was a company culture that was biased toward action rather than analysis.
Consequently, Firestone moved fast to design the tire that Ford wanted for the Explorer, rather
than the tire the Explorer needed. Success was defined as “selling to Ford” rather than providing
the end customer with a tire they could trust. Throughout the development of the affected tires,
we observe Firestone making design changes and then following up with testing that proved the

effectiveness of the change. For example, the belt wedge and skim rubber gauge, discussed on
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page 21 and 22 was altered, but there’s no evidence that this change was tested until the recall

investigation demanded it.

Insufficient design requirements

The design of the ATX, ATX I, and Wilderness AT suggests that Firestone struggled to consider
how the tires would be used by drivers. Firestone focused on Ford as the primary stakeholder,
designing reactively to their individual change requests. This led to several design changes that
contributed to the failure of the affected tires when real-world customer behavior was introduced.
This situation could have been significantly improved by consideration of both the constraints
provided by Ford and the constraints of providing a reasonable factor of safety. Ford asked for an
off-road type tire, but consumers were driving Explorers like station wagons—for hundreds of
miles at highway speeds. What would have changed if Firestone’s engineers and management
thought about their design in context of how their mother, boss, or teenage neighbor would use
the product?

The conflict between what the organizational influences and user behavior indicate that the

prioritization of design requirements led to a lower quality product and tragic loss of life.

Tolerances

In addition to the influence of goals on design requirements, it's worth considering how conflicting
goals impacted the tire design’s tolerances. A product or system'’s tolerance is the allowable
amount of variation that a design can handle and still maintain quality and safety. Tolerances are
a key consideration in design requirements, especially in an engineered product, such as a tire.
Court records provide significant discussion of exact operating conditions that consumers should
maintain for safe operation. Unfortunately, the design of the tire removed any margin for error in
these areas. By accepting the constraints that Ford provided, Firestone passed those limitations

on to the manufacturing plants and eventually, to the consumer.

Low tolerance for error and the Decatur plant

Firestone faced intense challenges in the Decatur plant. The 38-year-old facility was in desperate
need of renovation. Without the upgrades, the facility itself introduced the likelihood of product
defects. The building was not able to control heat and humidity, a key condition in the production

of tires. The older facility also relied entirely on outdated process and manual labor, which
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increased production time, opportunity for human error, and amounts of solvents introduced to
the rubber. The plant condition and lack of production automation also introduced harsh working
conditions for workers. This, along with hard-nosed union negotiations from Bridgestone

headquarters, led to labor strikes and untrained replacement workers.

Deposition of Decatur employees, as referenced in the discussion beginning on page 24, indicated
that production was highest priority, and leadership took the “path of least resistance” to maintain
the number of tires coming off the line: pushing workers to produce more tires by any means
necessary. This is highlighted by their stories about the transition to 12-hour shifts to increase
production numbers of non-automated production line, and the use of solvents to account for
humidity-induced adhesion issues. It's also supported by the testimony of former inspectors who
were expected to approve approximately 100 tires per hour. During the 1994-1996 labor strikes,
Firestone was not able to negotiate the union agreement—which was unlike any other plant
producing similar product—and chose to bring in replacement workers. When the union offered to
unconditionally come back to work in 1996, Firestone chose to keep many of the replacement
workers. The replacement workers entered into employment under different contracts, and
reinstating the experienced workers would force Firestone to pay large pensions upon their

retirement.

The state of the Decatur plant should have influenced the design requirements. Firestone
leadership was aware of the working conditions and difference in manufacturing methods. The
design of a product should leave appropriate margin for error in consideration of manufacturing

methods and variance in consumer use.

We now return to the case study, to consider how these design requirements influenced

Firestone's response to the product recall.

Recall & Response

The American public became aware of the Firestone-Ford issue in 2000, beginning with the KHOU
report in early February. Before going to air, reporters from KHOU spoke with representatives
from Firestone, who expressed “full confidence in their tires” and Ford officials, who suggested
that the issues “may be due to driver error.” NHTSA told the station that they had no evidence of a

disproportionate number of Firestone tires involved in Ford rollover accidents. KHOU went to air
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anyway, feeling that the evidence was too strong to withhold the information from American
drivers.®® The report prompted Firestone to issue a statement to KHOU, stating that “no court or

jury has ever found any deficiency in these tires™®

The report led to nationwide attention and a spike in consumer complaints to NHTSA. A month
after the KHOU report, NHTSA launched an initial inquiry into the issue. A full investigation of 47
million ATX, ATX II, and Wilderness Firestone tires followed in May 2000.

Exposure of defect

The nature of the defect was internal—there are no external indicators of the likelihood of a
belt-leaving-belt tread separation. The affected tires often looked just fine. The danger of this
situation is illustrated by a Texas driver’s recollection of a tread separation experience. The

following was submitted as part of an accident report submitted to NHTSA in 1997:

‘| heard about several accidents with [the affected tires] and had mine checked by a tire
company and Firestone ... In late July, | had air conditioning work done at Penske and
asked about the tires and was told they were fine. The tread appeared in good shape.
As | was driving home, the tread came off and | lost control of the vehicle and hit an

18-wheeler ... From what | understand, the naked eye cannot detect the defective tire.” 7°

However, this does not mean that Ford, Firestone, and regulatory agencies were not alerted to a
potential problem long before the consumer complaints reached a critical level in the United
States in 2000. The issue with the affected tires was brought into the public eye in February, but

evidence suggests that the defect was discovered much earlier.

Problems Overseas

The Ford Explorer, equipped with Firestone tires, was involved in recall-like behavior in two other

regions prior to the investigation in the United States: Saudi Arabia and Venezuela.

% Kathy Brittain McKee, Marcie Hinton, Larry F. Lamb. Applied Public Relations: Cases in Stakeholder
Management. Routledge, Taylor & Francis Group (2015).

 Firestone Statement to KHOU, See Appendix A

70 Customer Complaint Letter, See Appendix A
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Saudi Arabia

Engineers from both companies investigated an increased number of tread separations in the
Saudi region in 1999. The report”’ concludes that tire use was significantly more extreme than
typical driver behavior in the United States. Priority performance requirements in the United States
include: weight, rolling resistance (a factor in fuel efficiency), ride, and handling on wet roads and
snow. In the Saudi region, tires were subjected to harsher conditions and had an increased

likelihood of failure. These conditions include:

e High ambient temperature
o Sustained summer temperatures above 105° F
e Off-road/rough road use
o 25% of inspected tires show evidence of exterior tire damage due
o harsh terrain
o Drivers were instructed to lower the inflation of their tires before driving off-road on
heavy rock or soft sand. Engineers expressed concern that a typical driver may not
remember to reinflate after returning to standard pavement.
e High speed
o Virtually no speed constraints
o Aggressive driving style, reports indicate that drivers regularly reached vehicle's

max speed (116mph) in highway conditions

The observed use conditions called for more robust tire, and engineers recommend that Ford
replace tires in this region with the Wilderness AT Special Service tire, with intent to upgrade to a
special service tire with a higher speed rating once it became available. An interoffice memo at
Ford's indicates that Ford, not Firestone, was ultimately responsible for supplying a North
American tire to Saudi Arabia and other gulf countries.”

Engineers concluded that the failures in Saudi Arabia were due to misuse and poor maintenance,
not a tire defect. As a resutt, the replacement action in the Saudi Region was classified as a

“customer satisfaction” replacement, not a recall. According to testimony, “both companies

' Middle East Tire Survey, See Appendix A
2 Chronology of Firestone/Ford Knowledge of Tire Safety Defect, See Appendix C
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looked at the performance of the tire ... and the technicians concluded that it was not a tire defect

that was involved here.””?

Firestone testimony presented two reasons that they didn't feel a product recall was necessary:

e The affected tires in the Saudi region were 16-inch tires, compared to the 15-inch tires in
the United States.
e The conditions that tires were subjected to in Saudi Arabia did not exist in the United

States, therefore it was unnecessary to inform U.S. Agencies or the American public.

Firestone was not involved in the product replacement in Saudi Arabia; Firestone maintained the
position that there was not a problem with the tire, despite letters from local dealerships reporting
that tread separations on Ford Explorers were becoming “an epidemic.””* Documents submitted
to the court record revealed that Firestone was concerned about how a replacement action might
be perceived in the region, as well as concern about “complications that it could create in North
America.” The memo references conversation with Ford, stating that they shared the hesitation to

conduct replacement action.”

Despite that concern, Ford did move forward with a customer satisfaction replacement program.
This took the form of an “owner notification program that allowed customers who were unhappy
or felt that their tires might be unsafe, that they could have them replaced with Goodyear tires at
no charge to the customer.” This was done under recommendation of Ford's World Direct Market
Operations (WDMO) to "maintain sales momentum in the region on the Explorer. Explorer’s

reputation was being tarnished by the performance of the Firestone tires.”®

Venezuela

A similar issue was found in Venezuela. However, the majority of these tires were manufactured

locally with different compounds and factory standards. Firestone officials considered the

7 U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony of Gary Crigger, EVP of Bus Planning, Firestone,
107.

* Memo from Firestone Dubai re: Saudi Arabian tread separations, See Appendix A

75 Firestone Memo re: Gulf Countries Recall, See Appendix A

¢ Tom Baughman deposition, Engineering Director for Ford's Light Truck Division. 140:1-4.
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product in Venezuela to be a different tire, exposed to different use conditions including high

speeds and high ambient temperatures.

When issues arose, Ford believed that the tires in Venezuela should be Firestone's responsibility.””
Unlike the situation in Saudi Arabia where Ford made a decision to send a North American tire to
Gulf countries, the tires in Venezuela were designed for that market. There is some indication that
Ford waited to respond to the problem because they were waiting for Firestone to take action.
Firestone conducted surveys to learn more about failures in Venezuela, including implementing
programs designed to incentivize owners to come in to a dealership for a free inspection. Internal
memos indicate that these programs were designed to allow for further inspection with informing

owners of the potential issue at hand.”®

As the investigation began in the United States, the situation also escalated in Venezuefa. Under
pressure from the Venezuelan Consumer protection agency (INDECU), Ford began recalling
U.S.-made Firestone tires in May 2000. Three months later, after the issue in Venezuela started
making headlines in the U.S., Firestone Joined Ford in replacing the affected tires. The same
month, INDECU recommended that Ford and Firestone be prosecuted for the 46 deaths related to
the affected tires on Ford Vehicles in Venezuela.”” Ford and Firestone responded by recalling all

Venezuelan and U.S.-made tires.

State Farm Claims Reports

Samuel Boyden worked as an Associate Research Administrator at State Farm Insurance
Company in their corporate headquarters in Bloomington, lllinois. At the time of recall, Boyden's
work for the Strategic Resources Office was focused on research to assist insurance claim
agents in the field ® An agent would contact the corporate office to inquire about product failure.
If Boyden had a record of similar claims being called into his office, the field agent would contact
the manufacturer of the failed product in an attempt to be reimbursed for the compensation that
State Farm sent to the insured. The primary objective of this research was related to

compensation. However, if an individual in Mr. Boyden's position felt there was a significant trend,

7 Chronology of Firestone/Ford Knowledge of Tire Safety Defect, See Appendix C

8 Memo re: Venezuelan Tire Survey, See Appendix A

72 Anthony Depalma, "If It's Not One Thing, it's Another, Venezuela Asks Criminal Case Against Firestone
and Ford." The New York Times. September 01, 2000.

8 Devon Spurgeon, "State Farm Researcher's Sleuthing Helped Prompt Firestone Recall." The Wall Street
Journal. September 01, 2000.
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they had the ability to contact NHTSA. It's important to note that “State Farm does not report
defects. Rather, it reports claims trends that may reflect the possibility of a product defect.”®’ The
corporate office did not have access to all claims data, only the claims that were reported by field

agents.

NHTSA — Failure to respond

In 1998, Mr. Boyden received a call from a field agent about a tread separation. Looking into the
issue, Boyden found a total of 21 cases of tread separations since 1992, all Firestone ATX tires,
14 of the cases involving Ford Explorers. He spoke with his contact at NHTSA and followed up
with an email about the 21 cases.®? To his knowledge, NHTSA did not act on the information. He
followed up again several times between July 1998 and December 1999, reporting a total of 66

claims called in by field agents.

State Farm doesn't share policyholder information when it reports claims to NHTSA. The normal
procedure would be for NHTSA to follow up with State Farm to get permission from policyholders
to share information so that the agency could look into the issue. NHTSA did not follow up with
Mr. Boyden, and the issue was not addressed. According to the NHTSA administrator, Dr. Bailey's
testimony, the decision to follow up on issues such as this is often left to one individual within the

agency.

The decision to trigger an investigation was not made until May 2000. According to Dr. Bailey,
there is not a standard for when an investigation should be initiated. There are different standards
for different types of products. For example, a fatality related to a tire failure would not be
grounds to launch an investigation because some tire failure is expected and accepted. Failure of
other products, such as a child seat or seat belt, where failure is not expected or acceptable,

would trigger an investigation without significant reports.®

During the Firestone 500 recall in 1978, NHTSA had staff in contact with garages making repairs

who were trained to recognize and report product failure. Due to budget cuts over the following

81 U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony of Samuel K. Boyden, Associate Research
Administrator, State Farm Insurance, 201.

82 Email from Sam Boyden re: Tread Separation Claims made to State Farm, See Appendix A

8U.S. Senate. Firestone Tire Recall. Sept. 12, 2000. 106th Cong., Testimony of Dr. Sue Bailey, Administrator
NHTSA, 36.
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years, that formal position was eliminated. NHTSA relies on consumer reports to document
failure,® and at time of trial were not able to indicate how many consumer reports regarding a tire
issue would be enough to trigger an investigation. The number of complaints filed with NHTSA
doubled after the KHOU report aired in Houston.®® The report aired in February 2000, and an initial
exploration of the issue began on March 6, 2000. The official investigation was initiated by
NHTSA on May 2, 2000, requesting information from both Ford and Firestone be submitted by

mid-June.

Critique of consumer report mode/

In his testimony, Mr. Boyden mentions that every vehicle's owner's manual contains a section
about how to file a complaint with NHTSA, including guidance on what NHTSA is responsible for,
and how to contact them. Recognizing what it would take for NHTSA to launch an investigation,
to hopefully trigger a response from the manufacturer, both Mr. Boyden and the staff at KHOU
encouraged consumers to file a complaint with NHTSA. In fact, In his testimony, Mr. Boyden
outlines that if “Half of the individuals that own these vehicles and had these losses ... had
contacted NHTSA, we wouldn't have to concern ourselves with my email or the news broadcast;

NHTSA would have already been made aware of this.”¢

However, as Houses Representative Bart Stupak from Michigan mentioned in response to Mr.
Boyden's testimony, “when you have an accident like this, the last person on your mind is probably
NHTSA.” Rather, consumers involved in an accident will contact their insurance company, vehicle
manufacturer, or tire manufacturer. And, if there is not an accident involved, consumers typically
just replace the tire, with some contacting Firestone for warranty replacement.?” In light of this

behavior, NHTSA'’s reliance on consumer complaints leaves considerable room for error.

84 U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony of Rep. Bart Stupak.

8 |J.S. Senate. Firestone Tire Recall. Sept. 12,2000. 106th Cong., Testimony of Dr. Sue Bailey, Administrator
of NHTSA, 28.

8 (J.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Testimony of Samuel K. Boyden, Associate Research
Administrator, State Farm Insurance, 203.

5 Ibid., Testimony of Rep. Bart Stupak, 203.
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Learning from Recall

In the years leading up to the investigation and recall, Firestone continually claimed that their
product was without defect. We see this in the discussion of the situations in Saudi Arabia and
Venezuela, as well as in the Southwest survey conducted in the United States. This point is further
supported by Firestone testimony in early court cases. Throughout the congressional hearing,
company executives—including the VP for Quality Assurance—claimed that they didn't see the
pattern of tread separation until NHTSA opened an investigation.

Using design requirements to test for failure

The secondary use of design requirements is to drive rigorous testing. Design requirements
represent the ideal performance of a product, therefore, they make fantastic guidelines for testing
the product for failure.

When the tires began to separate, Firestone continuously reported that the failed tires were up to
their standards—no defect. Based on the evidence analyzed in the case study, | believe the design
requirements Firestone used as a measuring stick to be primarily focused on goals surrounding

their relationship with vehicle manufacturers and competitors, rather than the consumers behind

the wheel. Insufficient design requirements led to poor testing.

The Firestone considered the following factors when evaluating the success of a product:
e Performance Testing Info: Testing done at Firestone & Ford
e Tire Warranty Adjustments: Reports of tires replaced as part of a warranty claim

e Inspection in the field: Physical inspection of tires collected from customers

The limitation of this system lies in scope of information considered for signs of failure. Internal
testing and field inspections were plagued by confirmation bias and dismissing test failure as "not
real world.” During the early reports of failure, Firestone was focused on warranty adjustment
data.®® However, warranty claims were typically associated with puncture, damage due to misuse,

and other minor issues. When the affected tires failed, they did so spectacularly, coming apart at

8 U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Prepared Statement Of Masatoshi Ono, CEO of
Bridgestone/Firestone, 90.
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highway speeds and without any exterior warning signs. As a result, consumers were filing

property insurance claims, rather than seeking warranty replacement.

Court-mandated analysis of the data indicated that property claims swelled from 200-300 claims
per year in the mid-nineties to over 700 claims in 1999. Those numbers were not considered as a
metric of product performance. An engineering report presented in the 1999 Firestone Quarterly
Meeting indicated that reports of tire separations were up and internal separations (belt edge,
belt-leaving-belt, and SW separation--rubber from casing) were up 11-64% for 1999 third quarter
compared to 1998. Still, the company line was that there was not a defect with the tires. Tread

separations, despite the climbing numbers, were attributed to consumer misuse.

Firestone’s response to the defect was the most damaging aspect of the failure. They prioritized
their reputation over the safety of drivers. The product defect was a design and engineering
failure, but it was also a failure of leadership—Firestone lost sight of the consequences of their
actions and tried to contain the impact to the company, rather than the impact to their customers.
Despite the company mission to produce safe, high quality tires, Firestone often prioritized goals
in ways that produced results in direct conflict with their values. See the following section for
details on how the product failure and recall impacted company success and contributed to

unnecessary loss of life.

Outcomes

In response to the NHTSA investigation, Firestone issued a recall of 14.4 million tires: ATX and
ATX Il tires manufactured after 1991, and Wilderness AT tires produced in the Decatur plant after
1996. In October 2001, NHTSA mandated that the recall be expanded to include an additional 3.5

million Wilderness AT tires produced in any plant before 1998.

Impact to Consumers

The loss of life resulting from the failure of the affected tires is a tragedy. NHTSA released a press
release in 2007 stating that the affected tires had been involved in 271 fatalities and 823 injuries
in the United States.® Other analysts have estimated that the fatality number can be as high as

476.%° In addition, the author recognizes the possibility of individuals that were unable to pursue

8 "Firestone Recalls,” National Highway Traffic Safety Administration. October 4, 2001.
® Joseph Szczesny, “Carmakers' Tire Warranties Vary,” Chicago Tribune, Sept. 29, 2002.
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legal action, and are therefore not included in that number. No amount of shifting blame or legal

penalties will restore the families and communities that were impacted by this product failure.

There was also a significant loss of trust. American drivers were hesitant to ride on Firestone tires
while the staggering number of accidents was still fresh in their minds. Public opinion surveys
indicate that 81% of Americans held Firestone accountable for the accident, compared to 8.5%
that felt that Ford was to blame for the fatalities.”’

Impact to Company

Firestone faced significant financial consequences. The company was responsible for the cost of
implementing the recalls as well as litigation, settlements, and damages for those injured and the
families of the deceased. These numbers are hard to estimate since many of the cases were
settled in closed agreements. Below are estimates of some of the financial impact Firestone

faced:

e August 2000: The initial recall of the affected tires cost 1.7 billion

e August 2000: Firestone set aside $800 million to pay for lawsuits involving the recalled
tire. By late 2003, Firestone had settled 1,300+ lawsuits.

e March 2004, Firestone paid a $149 million settlement in a class-action suit. The money
was dedicated to replacing remaining recalled tires, producing new tires with a higher
speed rating, and a consumer education program, as well as legal fees, and a $2,500

payout to each of the 45 plaintiffs.
e Firestone settled state investigation for violated state laws for $41.5 million

In the months following the recall, the valuation of Bridgestone/Firestone fell from $16.7 billion to
$7.5 billion. This was in part due to a drop in demand for replacement tires bearing the tarnished
brand’s name, and the result of a severed relationship with Ford. The 100-year relationship
between Ford and Firestone was severed by the tiremaker under the strain of both companies
trying to to pass the blame. In May of 2001, Ford accused Firestone of ignoring data that

indicated a defect, and incoming CEO John Lampe, announced that Firestone would cease doing

1 Robert Noggle, Daniel E. Palmer. “Radials, Rollovers and Responsibility: An Examination of the
Ford-Firestone Case.” Journal of Business Ethics, vol. 56, no. 2, (2005): 185-204.
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business with the automaker. Ford responded by announcing that “due to safety concerns,” they

would recall the 13 million Wilderness AT tires® still in service at a cost of $3.3 billion.*®

Many high-level management officials were replaced, including Bridgestone/Firestone CEO
Masatoshi Ono, and the entire Firestone leadership team. The company underwent a

restructuring that is estimated to have cost Firestone an additional $2 million.

In 2001, Firestone announced that they would close the plant in Decatur. Firestone vice president
for manufacturing operations, John McQuade, claimed that the decision was driven by a drop in
demand and the age of the Decatur, lllinois plant, rather than the ‘quality or professionalism of our
Decatur employees.” Closing the plant and settling with the unions came with a $210 million

dollar price tag, and cost the community of Decatur almost 2,000 jobs.

Impact to Legislation

Throughout the trials, members of congress and Department of Transportation decried the
current process and authority given to NHTSA in product recall. Less than a month after the
congressional hearings, lawmakers voted to pass the Transportation Recall Enhancement,

Accountability and Documentation Act (TREAD). This legislation mandates the following:

o Manufacturers must notify NHTSA of any form of safety campaigns conducted overseas

e 'Early Warning" reporting requirements, enabling NHTSA to collect data needed to warn

consumers of trends that could indicate potential defects.

e Violation of the reporting requirements related to a defect that leads to death or serious

injury has criminal consequences.

9 The initial recall did not include Wilderness AT tires produced in Wilson or Joliette.

% Ali costs gathered with direction from Kevin McDonald's article on the outcomes of the recall.

Kevin M. McDonald, Separations, Blow-outs, and Fallout: A Treadise on the Regulatory Aftermath of the
Ford-Firestone Tire Recall, 1077-1080.

%David Barboza, "Bridgestone/Firestone to Close Tire Plant at Center of Huge Recall." The New York Times,
June 28, 2001.
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Ceiling On Fines

The penalty for concealing a product defect was capped at $925,000 at time of trial. Clarence
Ditlow®®, testified in the Firestone recall case that ‘Interestingly, the highest fines ever assessed
have been against Firestone and Ford—$500,000 against Firestone in 1978 over the 500
steel-belted radial and $425,000 against Ford in 1999 over the defective ignition switches that
started vehicle fires.”® A highway safety bill passed in 2015 lifted this cap, raising the potential

fine that automakers could face to $105 million.

% Mr. Ditlow is the Executive Director of the Center For Auto Safety, a non-profit organization focused on
improving vehicle and highway safety.
% U.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant

Ford Vehicles. Sept. 6 & 21,2000. 106th Cong., Prepared Statement, Clarence Ditlow, Center for Auto Safety.
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IV. Recommendations for Improved Outcomes

The Firestone case study presents strong evidence that conflicting goals inhibited the
effectiveness of the product development process. Analysis of the process suggests that design
and manufacturing of the ATX, ATX II, and Wilderness AT tires was driven by organizational goals

to the detriment of the value-driven goal of producing a product that was safe for consumers.

The Firestone failure illustrates a need to improve product development in the presence of
conflicting goals. Study of the interaction between Firestone’s organizational goals and the
desired outcome of the design process highlights an opportunity to improve how we prioritize
goals in product development. To achieve this objective, we consider three areas for

improvement: Investigating goals, framing goal conflict, and product evaluation.

Investigate goals

To begin, let’s consider the contrast between the objective of the design process and what
happened at Firestone. Design methodologies determine design requirements by identifying user
needs and product-market fit in order to create human-centered products. The case study
analysis indicates that Firestone sourced it's design requirements from the organizational goals
of maintaining their relationship with Ford, while attempting to remain competitive and profitable.
The established design process failed to provide a way to consider organizational goals and
Firestone's approach lacked awareness of user needs. This suggests that the design process

could be improved by incorporating methods to balance both types of goals.

The first objective is to identify the goals present. This begins with expanding the definition of
stakeholders to include relevant company and industry pressures that drive organizational goals.
For example, Firestone would consider both end users of the tires, as well as the company need
to manage their relationship with Ford. The next step is to identify the potential goals stemming
from these “stakeholders.” It's critical to push this investigation beyond the surface level

assumption of what is desired to understand the underlying why.

In negotiation training, understanding the "why” is represented by the distinction between

positions and interests.®” A position demands a certain outcome, an interest reveals why the

97 "Negotiation Research on Mediation Techniques: Focus on Interests.” PON. September 06, 2018.
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stakeholder believes that achieving that position will make life better for them. As an example of
interests versus positions, if someone demands that you give them 5 dollars (position), further
questioning might reveal that they forgot their wallet and need some cash to take public transit
home. Better understanding of their underlying interests enables a wider range of potential
solutions: You could lend them a transit pass, give them a ride home, or offer a map and walking

route.

The same methodology can be used to discover goals. In negotiation, interest discovery is done
through open conversation and willingness to share your own interests. Identifying stakeholder
goals can be achieved through individual interviews, discussions with groups of stakeholders, and
brainstorming the goals that stem from more abstract conditions, such as company culture. In
the case of the affected tires, it's important to address the organizational pressure of Firestone’s
relationship with other corporate partners. Firestone’s organizational position was that they
needed to maintain an amicable relationship with Ford. This position led to a design approach
that effectively gave Ford “whatever they want.” A deeper dive into the underlying motivation
reveals that protecting their position as the factory tire drove replacement tires sales. As
discussed in the case, the larger margin on replacement tires was a primary source of revenue for
Firestone.

Frame goals as overlapping sets of constraints

Once goals are identified, the next step is to consider where goal conflict exists. There is a
spectrum of ways that goals can conflict. For the purpose of this exploration, we focus in on the
types of conflict observed in the research. The Firestone case study suggests that conflicting
goals at Firestone were treated as direct conflict goals in situations where an integrative mindset
was possible.

Goals in direct conflict seem to be mutually exclusive, or "win-lose.” Focusing on one of these
goals will negatively impact the other. Humans encounter conflicting goals all the time. Consider
this example: You go to buy lunch, and you want something that is delicious (goal one) and very
healthy (goal two). If you consider that one goal has to “win” at the cost of another, that's like
saying that you have to choose either pizza or raw vegetables. Or, if you imagine those on a
spectrum: pizza at one end and raw vegetables on the other, you might consider “splitting the

difference” and select something moderately tasty and somewhat healthy. However, we know
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from life experience that it is possible to have a meal that is fully satisfying from a taste
perspective and also good for our bodies. It just takes a bit more consideration of the available
options, and a willingness to address view both goals as important. This integrative mindset

suggests an alternate way of framing conflicting goals.

Looking at this through the lens of the case provides an example. When Ford approached
Firestone about the Explorer, the tire manufacturer faced a conflict between the safety needs of
drivers (value-driven goal) and satisfying Ford’s demands (organizational goal). Ford requested
that Firestone modify the rugged ATX tire to perform in passenger car conditions.*® From that
point on, the tire design was “anchored” on the design of the original ATX, an off-road tire that was
never meant to be used in high-speed, highway conditions. Evidence suggests that Firestone
compromised their value-driven goal of building a safe and efficient tire in order to satisfy Ford's
requests; The aggressive ATX shoulder slot generated an destructive amount of heat in
long-distance driving conditions and the wide footprint increased rolling resistance, decreasing
fuel efficiency. Imagine this approach as two conflicting requirements on a single slider. To
achieve the desired outcome of one goal negatively impacts the other: Keeping the
characteristics that Ford requested meant building a tire that was not equipped for how it would

be used by drivers.

GOAL ONE GOAL TWO
i v SARRNR B s e |

Shifting from a direct conflict mindset to a more integrative approach suggests that both goals
are equally important, and a creative solution that doesn’t compromise either goal is possible.
Imagining the slider mentioned before—if you can't slide left and you can't slide right, you must go

up. You must innovate to solve for both goals.

% James Gardner Deposition, 50:8-18.
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Shifting from a direct conflict mindset to an integrative mindset enables innovation by framing
constraints as a complex venn diagram, rather than the aforementioned slider. Solutions under
this type of conflict aim for pareto improvement; by generating solutions in the overlapping space,
an innovative solution improves the outcome of one or both objectives without detriment to the

other.

Continuing the example, Firestone faced the conflict between a design that met driver's needs
and Ford's request for the ATX. Using the integrative approach, a deeper dive into Ford's request
reveals that the motivation behind asking for the modified ATX was that Ford believed that it
would have emotional appeal to customers. Understanding why Ford was asking for an altered
off-road tire enables Firestone to generate more accurate design requirements. These design
requirements are then posed as overlapping constraints, enabling engineers to innovate to
provide a tire that is is technically sound for the use case and satisfies Ford's desire to enhance

the rugged appearance of the explorer.

Extending to future work, an integrative approach to conflicting goals can help address common
paradox characteristics. Through this lens, the following statements would be seen as in tension

with each other, but not impossible to reconcile:

Competitive : Collaborative

Low cost : High quality

Stable : Nimble

Act Quickly : Think Long-Term

Reduce inventory : Reduce backlog

Decrease brick-and-mortar locations : Increase product adoption
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Embracing goal conflict can also help to drive innovation. Research into creativity and problem
solving indicates that encountering constraints encourages a global perspective,®® which enables
surprising connections and more creative solutions. In other words, conflicting goals trigger
cognitive mechanisms for generating more original ideas.’® Studies have also found that
engaging with conflicting goals helps to reduce confirmation bias and anchoring. Studies from
NYU and The Hebrew University illustrate that engaging with goal conflict "attenuate[s] the robust

confirmatory thinking strategy that characterizes human thinking in numerous domains.”!

Continuously evaluate

These constraints inform the third area of improvement. As discussed in the case study, goals are
used to generate design requirements for concept development and testing. Giving voice to
conflicting goals enables a more robust list of requirements, leading to stronger product
offerings. It's important to note that a more robust list does not necessarily indicate a longer list,
rather a more refined list. In engineering contexts, a project that has an inappropriate number of
design requirements would be described as either over or underconstrained. Firestone had a long
list of constraints, however, the constraints didn't adequately address safety. They were
overconstrained, but not appropriately constrained. This led to insufficient testing and

eventually, failure.

An integrative approach aims to frame goal conflict in a way that enables "makers” to
continuously check back to make sure that important interests--human, technical and
organizational—have a voice. A strong product needs advocates: a design-minded representative
that speaks for the human needs, a technical mind that presents the engineering perspective, and

an entrepreneurial strategist that is aware of the needs of the business.

Consider this practice through the lens of Firestone: the technical perspective provides the key
knowledge that a misuse of a tire can cause a tread separation. The human perspective reminds
engineers that the average human speeds on highways and probably checks their tire inflation

once or twice a year. And, most critically, when a tire fails at highway speeds, people can be killed.

9 Matthew E. May, "How Intelligent Constraints Drive Creativity.” Harvard Business Review. August 07, 2014.
190 James Keith, Goal Conflict and Originality of Thinking, Creativity Research Journal, 8:3, (1995): 285-290.
91 Tali Kleiman, Ran R. Hassin. "When Conflicts Are Good: Nonconscious Goal Conflicts Reduce
Confirmatory Thinking." Journal of Personality and Social Psychology 105, no. 3 (2013): 374-87.
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V. Future Work & Final Thoughts

This project sought to understand the impact of conflicting goals on the design process. As we
continue to explore this topic, we should also consider "maker” responsibility. How do we improve
our ability to predict how our work will be used in the future? What will we enable, and how much
of the “ripple effect” are we responsible for? As we innovate and create new technologies, new
ways to access data, and new methods of generating revenue, it's important to hold those
opportunities in tension with our humanity. This reveals a few interesting areas for further

consideration:

Cultivate responsibility driven by empathy

Perfect products are not the goal. The product development process is highly uncertain, and
innovation requires risk. In light of that, companies should look for ways to consider the impact of
their output. This can be facilitated by taking an empathetic view of the human. What you create
is not for disembodied users, but for people with families; humans with strengths and
weaknesses. It's common practice to discuss the need for empathy during the research stage of
a project. The challenge for companies today is to find ways to stay in touch with those needs in
all areas of product and business development. As Congressman Green stated during the
Firestone trial, "we need 1o personalize this .. We need to realize the impact that it can have, even

a small percentage of failure, on our ultimate customers.”'%?

Communicate company values

Communicating organizational mission is also critical, particularly in large organizations. Without
a clear understanding of what you stand for, there is potential for misunderstanding and
assumption. In the Firestone case, action from the executive suite sent a message to employees
about the importance of production and plausible deniability in the case of a failure. Although
these "values” were not explicitly stated, the effect of the assumption is woven through employee

decisions in design and testing, and in how the executives approached the recall.

92.S. House. The Recent Firestone Tire Recall Action, Focusing On The Action As It Pertains To Relevant
Ford Vehicles. Sept. 6 & 21, 2000. 106th Cong., Opening Statement, Rep. Gene Green, 18.
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This suggests two important objectives: First, be clear about your values. Don't leave room for
assumptions, and be aware of what your actions are saying about company values. Goals are an
active display of company values and can drive misdirected action if values are not clearly
understood. Second, empower members of your team to speak up and applaud the presentation

of an opposing view.

Identify Gaps in Education

Study of the Firestone failure reveals a need for expanded education that develops the skills
needed to manage conflicting requests from multiple stakeholders and organizational needs. The
Firestone case study primarily addresses the impact of goal conflict on design requirements.
However, goal conflict occurs throughout the product development process. In future work,
further study should consider how these conflicting goals impact other stages of product

development. A brief look at other key stages of development offer the following insights:

Developing Empathy

The early stages of the human-centered design process is dedicated to developing empathy for
the user. To understand stakeholders at this level, designers seek to immerse themselves in the
world for whom they're designing. Going “native” with users not only provides an empathetic view
of the need, but increases opportunities to get feedback on iterations. As research reveals more
about the user, design requirements are adjusted to reflect new learnings. Successful products
will take into account both physical and emotional needs and behaviors when defining and
redefining the design requirements that guide the project. Successful stakeholder research
requires designers to set aside what they already know about a group or environment. This is
challenging: as humans, we listen for evidence that aligns with what we know, and we confirm
what we already believe. The learnings from immersive field research can be especially tricky if
they conflict with work that is already in progress, or if they bring to light a personal or

organizational bias.

Concept Generation

After developing a strong understanding of problem and stakeholders, designers move into
concept generation. This ideation generates potential solutions that consider everything

unearthed by the process so far: design requirements, user needs, timeline, and scope of the
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project. Each concept is evaluated against a set of criteria that indicate a "good” solution for the
defined problem. This evaluation criteria is a critical touchpoint. Biased evaluation criteria leads to

solutions that are inconsiderate of important goals.

Prototyping & Testing

Many design frameworks have built-in mechanisms to learn from users. The testing phase of
product development may include bench level tests, prototyping, and looks-like/works-like models
to prove the feasibility of a concept. Feedback is crucial in creating better products; consulting
users not only catches places where you might be missing the mark on user needs but may also
reveal tendencies to use your product in a way that interacts with other systems, amplifies
negative behaviors, or causes harm. Successful designers will iterate between prototyping and
getting feedback to learn from stakeholders. A common point of tension at this stage is retaining
an open mind in observing how a product is used, rather than assuming compliance with

instructions and best practices.

Final thoughts

Humans don't like ambiguity. Uncertainty fights against our innate need to comprehend and
predict the world around us. Unfortunately, tackling tough problems—designing something new,
handling a crisis, building a business, combating bias—are all jam-packed with ambiguity and
uncertainty. In this environment, it's tempting to narrow your focus and forget about the wider
implications. It takes courage to seek out opposition to your goals. It's not easy to thoughtfully

consider seemingly incompatible goals, especially if you're short on resources.

These challenging contexts require both skills and strong vision. It's critical that those who lead
the development of new products and services are also taught to thoughtfully consider their
values and motivations. First, what skills are most helpful for defining and prioritizing goals?
Second, as a leader—individually or as an organization— what are your best aspirations? How can
you continue to stand for those values when there is pressure to conform or compromise? A
healthy tension between the desire to build innovative, profitable product and innovating with
strong principles can lead to breakthrough solutions. We should aspire to bring new technology
and innovation to market, and we should resolve that solutions that put the wellbeing of humans

at risk are simply not good enough.
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ODI Investigation

U S Deparensnt
of Tarsportativs
Q@ T OD! RESUME
A it w
INVESTIGATION: PFDO- 020 DATE OPENED:  2-MAY-00
SUBJECT: Tire Tread Separation/Tire Failure
PROMPTED BY: IE 00-024, Consumer complaints
PRINCIPAL ENGINEER: Terri Droneburg
{202} 366-6617
MANUFACTURER: Firestone
TIRE MODEL(S): ATX, ATX I, and Wildemess
TIRE MODEL YEAR(S}: To be determined
TIRE POPULATION: To be determined
| PROBLEM DESCRIPTION: Consumers allege tire tread separation or failure while driving at
‘ highway speeds.
FAILURE REPORT SUMMARY
ODI MANUFACTURER TOTAL
COMPLAINTS: an unknown 30
CRASHES: 33 unknown 33
# INJURY CRASHES: 17 unknown 17
# INJURIES: 27 unknown 27
# FATAL CRASHES: 4 unknown 4
# FATALITIES: 4 unknown
ACTION: Open 4 Preliminary Evaluatiun.
ENCGINEER: DIV CHF: ﬂZg ﬁ;ﬁ i%ﬁé OFC DIR: Q
5’ "b 0v
DATE DATE

SUMMARY:

ODI is aware of 90 complaints on subject Firestone ATX, ATX Il, and Wilderness tires alleging
either tread separation or biowout. The detils of most incidents have been identified; however,
some specifics are still unknown. ODI s continuing to gather information about these, and other,
incidents.

Most drivers report that they were driving at highway speeds when suddenly they lost control.
Some drivers heard a loud noise seconds before the loss of control, but athers heard nothing,
Those that did hear a noise often: reported that the loss of cantral occurred so quickly they were
not able ta avoid a collision. Over 30 percent of the drivers did not recover from the lass of
control and crashed.

AN
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After analyzing complaints and contacting consumers, DD knows of 65 consumers alleging a
complete (61) or partial (4) tire tread separation occurred on a subiect tire. An additional 17
allege a blow out occurred, which may or may not have been preceded by a read separation,
The remaining eight indicate unspecified tire failures. Twenty-eight of the drivers who
experienced an alleged tread separation noted that the tire remained inflated, often after a
subsequent crash. In fact, 22 of the 28 cases, resuited in a crash. In two of these crashes, the
tread wrapped itself around the rear axle, allegedly causing a wheel lockup and the resuitant
crash.

Farty-one of the complainants reported a tire tread separated while traveling at speeds ranging
from 50 to 75 mph, with 70 mph being the most commonly reported speed, cited by 18 drivers.

The subject tires were installed as original equipment (OEM) on certain Ford Explorer, Ranger,
and F150 vehidles (among others) and were also available as replacement tires for these and
other vehicles. Forty-one reports aliege that an OEM tire failled and ten owners claim the failure
involved a replacement tire.

ODiI has documented 34 crashes with 21 resulting in an injury or death_ In fany cases, more
than one occupant was injured-in the crash (i.e., 27 injuiies resilted from 17 of the crashes).
Many of the injuries were relatively minor (i.e., facerations, scrapes, and a bloody nose).
However, 5 of the reports invalved severe injuries including head trauma and broken bones. The
remaining four crashes resulted in one oocupant fatality each.

Finally, a strong geographical trend is noted at this time. Forty-three complaints are from Texas
with over 80% of the balance involving Arizana, Flarida, Alabama, Louisiana, South Carolina,
Nevada, New Mexico, Oklahoma, Utah, and scuthern Califomia.
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420 Sevorth Streat, S W

U5, Depahment veasningea D G. 20590
of Tronsporighon

Nohonal Heghway

Tresffic Sately

Actrrenisira hon

C UMER AD Y

FOR IMMEDIATE RELEASE NHTSA Kae Tyson
Contact: (202) 366-9550

The Nationat Highway Traffic Safety Administration (NHTSA} is recommending that
owners of votuckes with cortain models and sizes of Fircstone tircs not already being recailed by
Firestone take a number of actions o assure their safety, based on NHTSA's analysis of
Firestone's data.

On May 2, 2000, NHTSA opened a defect investigaton into approximately 47 milkion
ATX, ATXT, and Wildemess tires manufactured by Bridgestone/Firestone, Inc. (Firestonc). On
August 9, Firestone announced that it was recslling 14.4 million of the tires uader investigation.
These inchide all Firestone ATX and ATXU tires of the P235/75R [ 5 size manufactured since
1991 and all Wilderness AT tires of that same size manufactured at Firestope's Decatur, 1L
plast. Firestone bas estimated that about 6,5 million of these tires were still in service as of that
date.

NHTSA has continued its investigation into the remaining nires. As part of that
investigation, NIITSA has rcviewsd data provided by Firestone on property damage claims,
personal injury claims, and lawsuits regarding the tires under investiganon. Alithough its
investigation is nor complete, that review indicated that the rate of tread scparations for certain
other tire models and sizes exceed thosc of thr recalled tires, sometimes by a large margin.
Thereforc, NHTSA 15 concerned about the possible safsty Tisk associated with those hres.

On Augusi 30, 2000, NHTSA staff met with Fircsione representstives in Washingion and
reconumendsd that Firestone expand the recall to include these tire models. On August 31,
Firestore advised INHTSA that it would not voluntarily sxpznd the recall at this time. We are
comtinuing our investigation, which may result in an order directing Firestone to recail these fires
and any other defective tires. However, 1o view of the potential safety risk, NHTSA belicves
that it is imporiant to alert the public of its concerns now.,

The tire models with the high tread separation rates are 5¢t out in an Attackment 10 this
advisory. A wotal of appreximately 1.4 million of these tires were produced. However, since
many of them were manufectured many years ago, it is hikely that far fewer are currently on the
road. Most of them were sold as replacement equipmaent and were not installed s original tires
O NCW Cars.

DOT ALTO SAFETY HOTLINE
- 868 DASH.2-DOT
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Page 2

Since Firestone has chosen not to expand the recall at this frme, you may not be able 1o
obtan it replscenent tizes frorn Firestone. However, in light of these concerms, NHTSA

weads that you consider replacing the tires in question and that you retain alt
documextation.

If you have one of these tires on your vebicle, you should take the following steps:

- Check your fices 1o be sure there ate po visible signs of a problem.

- Besuse your tires are properly inflated.

- Do not deive at a high rate of speed, paiticalarly in hot weather. If possibls, chovsc
roads with relstively low speed limits.

- Make sure your vehicle is not overloaded.

- Wear your scatbelt,

Pleast be aware that while these precautions are gaod general guidelines o tire safety,
they may not prevent a tire failure.

NHTSA wril be moving to apudly compiele its defect investiganon inio these particular
tires a5 well 2¢ the remaining Furstone Gi-es under investigation, If the agency concludes that
ather tires should be Hed, it will act promptly 10 assure that the public i3 protected.

Atuched: List of Tires Incloded :a %1400 Consumer Advisory
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KinGg & SPALDING

FTHO PENMHYLY ANIA AVEXTVE X W
WASHINGFON. ILC. 2000847088
TELEPMONZ 202 TIT4800
FAURIMILE QUI/h-raT

DIREXT DAL BMAILG
12 A26-IHH thestcra Lalan <vm
January 12, 2001
V1A COURIER

Tom Dilenge

Deputy Chicf Counsel for Oversighi and
Invesugalions

House Commerce Commutee

2125 Ravbum House Office Bldg
Washingion. DC 20513-6113

Dear Tom:

Per your request, on behalf of Bridgestone Firestone. Inc. {“B’FS™), [ am providing the
following responses for the record from the Seplember 6. 2000, hearing. This information was
provided orally 10 Congressman Dingell's star! shonly afier the heanng. but is now being
submitted for the wntten record.

Congressman Dingetl asked for centam informanon relatng to the Decatur. 1L, plant, and
as vou requested. we have summarized this response based on inlormation provided 10 us by
BFS. Let me know )f vou have questions or need addional informanon.

First, Congressman Dingefl asked about the production numbers for Decatur ‘or the
periods before. duning. and after the strike. The stnke peniod lasted from July 12, 1994 - May
22,1995, On May 22, the umon offered an unconditionai retum to work notice. but the actual
agreement was not raufied by the union membership unti) December 12, 1996. Permanent
workers began 1o relum to work on or around May 22 1995, Because BFS has requested
coniidentiabity and the Commitice has granted this request. the information is being provided as
a separate atlachment .

Congressman Bingall also inguired regarding the rumber o7 replacement workers dunng
the stnke and what kind of dunes they pertormed. specifically whether or not replacement
workers were used as inspectors or 1 quahiy controd posiions  The lollowing chart provides the
numbers of employees at the plant dunng the penod of the stnke, other than managers.
supervisors, and salaned workers:
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Page 2
Date * Permanem Workers Reolacement Waorkers
July. 1994 24 )
August, i994 23 49
Scplember, 1994 hE | 49
October. 1994 28 175
Novembm". 19694 43 227
Dacember, 1994 G ’ 308
January, 1995 201 . - 923
February, 1995 308 915

.March. 1998 310 - 53
April, 1995 310 931

— May. 1995 in 1.048

BFS advises us that the replacement workers performed a vanety of lasks and worked in
all departments of the Decatur plant. All replacement employees went through specific job
traming. just as any permanent worker would. Traiming consisied of the new employee working
with an expenenced trainer. itiually in a onc-on-one basis. The duration of the training was
based on the requircments of the job and the skills of the mdividual. The trainer would monitor
the progress of the traince until cernfied.

In the case of inspectors. the trainees would reccive a formal training program with
testing and follow-up The program consisted of individualized :nsiruction, observation, and a
performance review. The review would be evalualed and signed by the instructor, trainee, and
foreman. The inspector trainee would also be g:ven a wniten test to asscss the skills learmed.
Based on the resuits of the test, the inspector trainee was either centified or received additional
{ramning.

As noted above. dunng this peniod there were a substanttal rumber of “permanent”
workers who crossed the picket linc. and the plant continucd to be stalTed by supervisors and
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salaned workers. The following chart ists the vanous departments and 15¢ occupations that
replacemem workers filled.

Department Occupations within the Depaniment

Compounding & Pellet Tower Attendant, Banbuny Onerator: Uthty or Senvice Worker:

Mixing Power Trucker. Cement Mixer: Refiner Milt Operator: Refining
Trucker: Slab Off M Wig-Wag Autendant

Calendenng Calender Operator: Helper, Mill Operator, Creel Room Attendant.

Lumy or Senvice Worker: Power Frnucker

Swock Cutning

Shiner Operatar. Stzbilizer Ply Roll Cemiier: Automanc Splicer & Hot -

Insert Cutter Operaor; ¥:scher Cutter Operator: Off-line
Innerhner Sidewall Pre-assembly Operator. Banery Attendant; Bias
Cuner Oaerator: Lulity or Service Worker; Power Trucker

Bead Making

Wire Insulator Operator; Bead Assembly Operator: Programmed Wire

Winder Operator. Cold Applied Dual Fiiler Bead Assembly Operator:
Bead Filler Extrusion Line Operator:. Unshty or Service Worker; Power
Trucker

Tubing

Dual Tebe Machine Operator. Tube Machine Book er - Trucker:
Attendant. Helper; Dual Tube Machine Cerufier; Tnplex CFE
Operator: Ltil:ty or Scrvice Worker: Power Trucker

Tuber Dic Making

Tube Machine

Cunng

Cunng Press Operator: Bladder Cure and Preparanon Worker: Tire
Doper ard Soner: Mold Cleaner and Changer: Mold Radial Runout
Inspection. Comrection QOperator. Mold Equipment inspector; Utility or
Senice Worker: Power Trucker

Finai Fimish

Final Fimsh Equipment Regulator: Dire Bakuncer: Tire Repairer; Tire
Sorter: Tire Classifier and Repuirer; Checker und Lzbeler; Module
Ciperator; Module Loader; Uity or Senice Worker: Power Trucker

Wasie Cuntrol

Workawav Labor: Power Trucker

Receving

Checker: Ltthiy or Service Worker: Trucker Attendant
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- Department

Qcrupations within the Depantment

¢ Warehouse & Shipping | Warchouser; Truck Tube & Flap Inserter

Powerhouse

H
i Engincer Level I: Engineer Lovel Il
i

- Stores

{ Storeroom Aunendan; Bartery Auendant

Maintenance

E Mechanic; Muiti-Mechanic: Mach:nist: Pipefiter: Head Paimer.
; Painter: Lubricator-Inspector

1

| hope that this information is hetpful. We wiil be glad 1o provide additional informaton
i needed. Please let me know (f we can be of funtber assistance

Gincergly,

Theodore M. Hester

¢c: Edith Holleman, Esq.
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From: RSTORNAN--DRBNOOL Dare and time 09/12/89 09:01:29
To: CWHITE --DREBNDOOL

FROM: Roger F. Stormant
Subject: UN4S Steering Linkage Issue - Index Bars

UN46 with F225 tire on both 2 dr and 4 dr was literally "bullet-proof” (i.e.,
no 2 wheel 1ift on long or short course with "saturation” tendency similar to
T-Blazer). The 4 dr with the P235 ATX tires was significantly better than BII,
espacially on the short course where It was Impassible to genezate 2 wheel
1ift (on the long course,"reserve” was 3 mph, baetter than BIl's O mph reserve)

However, the 2 dr with P235 ATK tires performed similarly to the BIT on both
the shert and long courses. Addition of the lowered front roll center gave the
P235 tire performance similar to the P225 even without the increased track
width. Based on the variability of the tesc, as demonstrated by our own
drivers, it is possible to pass the CU test with the P235 tires,; however, if
we were using ths CU test as sign-off requirement, we would not accept this
combination (P235 ATX & 2dr).

In the "real world", tire size has not been demonstrated to be & significant
factor; in fact, analysis of the FARS {ncidents would suggest that iarger
tires may be an advantage (reduced tendency for rim-road contact). Our
analysis would Indicate that the Explorer will have much better FARS
performance than BII regardless of tire size due to it's longer wheelbase,
increased understeer and slower dynamic responss (also a WB effect).
Regards,

Roger F. Stornant

*%% Forwarding note from CWHITE --DRBNOO1 09/11/89 16:01 #¥*

To: RSTORNAN--DRENOOL R. F. Stornant

FROM: Charles White
Subject: UN46 Steering Linkage Issue - Index Bars
Isn't {2 alsoe true thar the UNL6 is becrer than BII irn CU test even with P2357

Isn't it alse true that UR46 with P235 is much better than AFI with P2C5 in
real world FARS analysls standpoint (longer wheelbase, ere.)?

%% Forvarding note from RSTORNAN--DRBNOOL 09/11/89 12:20 #w¥

To: CWHITE --DRBNODL

FROM: Roger F. Stornant

Subjecc: UN&46 Steering Linkage Issue - Index Bars

I belfave my attached note to RRS will answer your guestion on “What tire
Issues?™.

Regards,

Rogexr F, Stormant

%% Forwarding note from RSTORNAN--DRBNOOL 09/11/89 12:18 ##**

To: RSIMPSO]--DRBNOOL

FROK: Rogexr F. Stormant
Subject: UNG46 Steering Linkage Issue - Index Bars

Nothing new on tires, Qur tests indicate a high confidence af pasaing CU with
P225 tires and less confidence on the P235. All tires meet engineering

J-Turn test. I believe new info (s that our comparitors are recognizing CU Tast
as a requirement and have designed their new utility vehicleas to meet., 0GC

is concerned we will be only OEM with a vehicle that has a significant

chance of failing the CU test. I believe that management is aware of the
potential risk w/P235 tires and hes accepred risk. CU test is generally
unrepresentative of roal world and I see mo "real” risk in failing except
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what may result in way of spuriocus litigation.

From &n engineering standpoint, I am not comfortable with the warning label
approach o avold use of an index bar. I do mot believe wa could even count
on B&AC to orient correctly, much less service personnsl; however, if

you obtain ASO concurrence in this approach, 1 will ge along.

Raga.rdn,

Roger F. Stormant

*x% Forwarding note from RSIMPSOL--DRBNOOL 09/11/89 11:01 *+x

To: RSTORNAN--DRBNOOL

##*% Reply to note of 09/11/89 09:55

FROM: Roger R. Simpson

Subject: UN4é Steering Linkage Issue - Index Bars

IN MY MIND, THERE IS SUFFICLENT RATIONALE TO ELIMINATE ALL OF THE INDEX BARS
IF A DECAL ON THE LINKAGE IS EMPLOYED. LET'S DISCUSS.

REGARDING TIRES, I THINK TRUCK SHOULD STAND O IT'S ORIGINAL POSITION. IS
THERE ANY NEW INFORMATION THAT WOULD CAUSE A CHANGE?

cc: WGILLIES--DRBNOOL CWHITE --DRBNGOL

Regards,
Roger R. Simpson

cc: RCAMPBEL--DRBNOOL DWOTTON --DRBNOOL
DHOUSTOL - -DRBNGO4
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suugecn, IR RCATUE DRAFT/FRELIMINARY

Euxr.né’*stratn ias* for dav;losa-n: of urtlity vehicle stabllity have changed over the
a

gc-: fow yoars tha increasad svailability

bi rellover accident data and anaiyses,

ravious atrategies wares partlally driven by the Insurancs Lnstiruce tasts of the Jeep
€)7 in the sarly 80"g which enphasized risk from rollovers caused by extrems (rate and

DA, tudse

hlgziconf road tha
any Ueilicy vehicle (including the CJ
(Reconatruccion of

Llavars dl:-ctl; induced b
). Tha following quate

common

correction back tovards the rosd leading to a side slids, and,

followsd by tha rollover=. Bazed on this new informaticn, ches
a handiing philowoph:

handling scrateglies

s qunll

s aummarized balov!

C. ACearln,

eoderate undarsgn-r far accidant avoidance

good reaponse capability and fast
minimal tire "squeal®.  “lap times” on handling
Devalop vahicle for tTack.

high speed through lams
change pylons.

-:--ring {npurs in smergency maneuvers. Indepencent DOT. GM and ford stucies
o extrena sTearing inputs are Tare for
from GH's recent SAE Paper
Rollover Colligiona, SAE 8%0857), summarizes current wisdom ... "K
re-rollover manauver Ls an off-road path by the car, followed by heavy stesr

ultimacely, & tri

UN4E was daveloped using
notably different from the 311, A cowparison of BII and UN46

o
EA:E&E:& tor uo% Hinizize for ﬁgfat" feel

and hi cornarin,
confidggza. "

UNA6  Raduce steering gain Not to excasd current Increass body roll to
and [ncrease undarstser 311 levels. Liait reducs corneri
to slow steering cornering capacity with confidance ‘ndngharehy
responas, This will larger tirss through digcourage aggressive
iocTesess driver suspansion revisions driving.
feadback (mors tire and tire pressurs
"squaal®) and raduce reduction.
sansitivity to driver
gver-corraction (common
vith drivers T tha
influance®).
Parazetric Copparizon:
2 dr UR46 4 dr URGS '89 Brll S-Blaz(4x4) Pach/Fdr
Paragpeter 4x2  4x4 6z 4xé  4x2 Axe g 4xd
Avg. Track Wideh sg,1 58.3 5B.1 58.) 36,9 56.9 55.8 53.8 55.6
C.é. Haight é:urb) 269 26.8 27.1 27.1 27.5 26,7 25.7 25,7 26,
Stabilicy Index 2.8 2.17 2.16 2.15 2.0 2.1) 2.17 121.17 2.11
Yersace Metric 1/ 349 348 336 .336 3760 .3650 .3459 .345% (3447
Roll Gain (* Tsp 5.6 TBD 5.7 N/A 3.7 65.9(e) N/A 5.0
U/scaar f;é’g-/; TBD 5.5 TED TBD gﬁa i ROt 39
U/stesr .5g (*/8 73D TED TRD IBD /A 15.8 24.6 N/A 9.8

19:1 1333, 1 19:1 131

Overall 5ctr Ratio 19:1 9:1 4
102.1 102.1 111.% 111.9 96,0 94.0

Whaslbaza

20:1 20:1 20¢
100.5 100.5 104.3

WB/Tan(20° /SR) 2/ 463.0 463.0 507.93 507.5 626.3 426.3

479 .8 479.8 497.9

Engine Dixp. 4 0L 4. 0L &.0L 4.0L 2.9L 2.9L 2.3L &.3L 2.9L
Horsepowar 170 170 170 170 140 140 125 160 129

Curb Weight 3576 3791 3719 3907 3278 337 3217 3267 3713
HP/Weighec 3/ D48 .05 046 044 043 042 .039 049 037

1/ This a_ maasurs of stabilicy thet shows high

corralacion with actual FARS
this measurs includas wheelbazse

rollover data. Unlike *Scab{lity Indax”,
effacts (important for “dirsctional stability®) ... lowar is “hattar®.
2/ Ihi: iz an analytical messurs of stearing gain. smallar ths value, tha

icker® is the patrceived stesring respona

..
3/ Highq;ouo:/vollht is beliaved to promota aggrsssive driving.
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vue LO_ FUNULELBLEDICLEE With tha computer analysis prograa ADAMS, cthe UN4é 2 Dr

4X4 will be signad-off for rollover stabilicy Ei actual "lim(t® testing at the Arizona

Proving Grounds (April l8th re 29th1. Testing will includs an "8% $-10 Blazer with 4. 1L

engine alonf with 8 current productlion BI1 4x4. The BII provides an essential "basaline”
lover Stabllity sign-off bacause our analysis <f the BII FARS dara indicates

fer UN4E Bo

EelerionTy Teb SPetd (a0 soni st sucees BSLOE" MOMSINE. Testish vI) bextn ar
relative ov » stear angles N Ta ncrea te 55
aph and 380 d.;fpga nncab?f:g the limit 'tﬁrguhnld'. Uﬂﬁﬁlmus: ttyllllt b:.eqziv;zan;

to the BII in Chess manauvers to be considered acceptabls for production.

e UR- or of mocals, borh 4x2 and 4x4, exhibit track handling perforvance
suparior to the 1989 Bronco II madels, ~Evaluatlons on the handling snd serpentine
courses damonstrate that the vehicle body roll induzad during incressingly severs
manisuvers providsas 1s fsedback to tha driver of inggnﬂi linit condicions.

Increasad undsrsteer during sevars cornering reducee tha 1:%::.1 acceleration and
enhances conzrol. The UN-4& models are superior to tha Broneo II for all asvailable
optiens, including tires :urrontl{ releanad for chs program. The UN-46 wodels hava
bean ratad superior co the Chsvrolet S-10 Blazor and Nissan Pathfinder for overall
subjeccive handling.

-, -,

nginsering Tecommended use of tirs pressures belov maximum allowable inflation
lavels for all UNLE cires. As desscribed prcvlousl¥ the reduced cira prassuress increase
undersioer and veducs maxizmus cornering capacicy both "stabilizing® ?uflucncul). Thia
practice has baen usad rourinely Iin hsavy duty pick~u§ truck and caAr station wagen
ngplicu:ionx to assure adaguste underatesr undsr xll loading conditions. Nissan
(Pathfindsr), Tovota, Chevroleat., and Dodge also rwducs tirs pressures for salecrced
applications. Uh{gn wa cannot ba sure of their reasons, similarities in veh{cle lording
suggeat thac zaintaining & ninimal level of understesr under rear-loaded condicions may

be che couwpalling factor,

iaa.% on an analysis of FARS eccidsnt swmaries and BII & Compatitive handling
of vehicle “defsct” that could

characteristica, it is 1;possiblo to {dentify any
explain the BII FARS performance. It is most likel € the handling strategy used
the davelopment of the BII, which fully axploired the vehicles inherent cknesz

durt
(duongo its short whealbsse), sncoursges aggrassive driving and makas the vehicle more
sansitive to Che largs staesring vheal “over-coryections” t saea to be part of moat
rollover scenarios. éhll senuaitivicy is aggravaced by the fact cha most operators i(n
tollovar sccidents ave sither inaxg-ticnc- drivers, undar the influsnca of alcohol or
both., The UN46, dasigned with ctha bansfit of tha FARS sxperience for all uzility
vah{cles, has bsen intenctionsally davalopad to resolve these lssues.
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63 Ford Tire Test Report

CihoiOUDEE

BLZVdATL

HIE-SS I TR AF ]

SExT BY:

. s Change Notico - Arizona Proving Gre  .d i
Fbiom G roedoy Foect Ui Fropem amnd To 0" T 7 Eopharmtlin T Joute & Tinn Armignad | us.J _|
BULE/WHITE K150 |HS NRE  |cAanack ' §-1d-49% o739 rec-9%"
Velbche W Toas Mo Vb b Losation Beant Ode l Oda m— ’nnua; Cowphied ‘W— [r— "
3097029 |A-7771 DURA LOY 4791 w24 S En 1
any— oo Pt B Pumcrrd racssa and Part Mumbr etaied _ ; [ary
USE PREMIUM UNLEADED FUEL

MOMLE ONE SYNTHEDC ENGINE Olb

Fwovs Mg d Patar s 4o (harnbliiiy aitar repades Pernos Peleead By / Translarsed Ts:
Phese's By Yaa He _
"'D -‘D I—’_'—_Ilw-vllhu
. Vim / Duas -
[ st Mbobatréos Rag-orl

l!l'umm . nmur—‘_-

WWII@HMW““MM“

&’Kﬂ&&d éd’)-pu' .

at Pegh ThE f"" -

5) BUN 200 MMLES HIGH SPEED AT kL] MPH

1} RN 89 MILES RAEAK 8 AT 80 MPH. ALLOW 2 HRS. YO COOL DOWN. Comuleped 00 mifes ni grmsd T Swepy
|21 sET COLD TIRE PreEASURE TO FRONY. —~ — 24 7] REAR - 3 i o e lov Myt L N B 1)
3) PERFORM TEST BETWEEN 70 AND 80 DEGREES AMBIENY.

41 BUN 10 MILES WA P AY YO MPH. sompleZen Tane Roploff 3 Ro aloss

TeaT DiamonTep TesT TiAL LR--L':J:.T

6) RECORD TEMP, P.5 L AND TIME DATA ON THE ATTACHED SHEETS.
7} PEAFORM TIRE ROLL OFF AMD RAPIDY AIR LOSS TESTS PER THE

IATYACISED SHEFYS. RECORD RESULTS ON DATA SHEFT.

] eSO UNY TEST TTRES AND STACK BY YHE TWE MACHINE. PLACE

_1\EH|EHSHMMMMWBMMMWEELS

THAT ARE STACKED BY THE MACHINE OR 14 THE RACK.

[y i Ploniee

A [

MIKE GOODWIN axs

'

BAAZ 1009 :

ATAL, SXYARTT
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63 Ford Tire Test Report

TIAK TEET DATA SKEET - TEST PROCIDURR
GEN. T -4. 04 IVD AND GEN. T, 4. 04 VD .28
TIAN ROLL - OFF (EST
RAPID AIR LOSE TEST
Towl Vehvicls Walght 1 Front:

3084 Rear :

Tire Size: PFZIB/7BRIG Canat No. SRES7J

Tast Rim Part Numiars  { Inapected by

RF 28 RA 28

Tirs Pressurs

G145 Tize complate High Spead Test Yag X ’
14 vire sol! inte whee well? Yes

Clg wneel rim contaet ground? Yo

Locaton on the clrcis whare the fallure ocsurad,

ATTN:L. SXYNAR
FAX 248-2808

3188

_Manutactor: FIRESTONE

Cats

Slave _ SAME

Neo

no__ X
No 3

DI tire pass teat? v X No

RAFID AIR LOSS
Pnoto of Punztrs Deive. { atmached ) IF requied.
10 minuts &rm - up at 80 mpn.

Razls loss of Alr? v < Mo

‘Wase t;mt evidancs of wir szceping from tre sfter swo0. Yor

Yas 2; No

Deceiration Rate 13 10 18 F

You x . Ne

Position of tire on rim after loas of ak inslde flanges for encre 380 dargres.

Drtvar's Nama: O/l’fﬁl u’(f%—

Information s turs.

E

irei82

T EceIeNls ~RiZLESLETE HErt 2 H-Slt-i :

| participated W the sbove described tirg tast { Rapld Alr Loas Tast ! nd cortty that all the above

Orme 5"};“"*
o
N
(A8 iN3S

010l Zvva
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ATTR! LARRY
SKYNAR FAX 313
268-2808

- ENGINEER : LARAY BXYNAR

VEHICLE: 30§T0Z%
TRE SIZE: F2IB/TER1S

TIRE CONST. NO. 3R£92J

HIGH SPEED TIRE TEST REPORT

DATE:

TEST QRDER NQ. A-ITT1

FRAND: FIREXTONE

TRACK TEMP. _/ '/

TIME-OUT: AME. TEMP, TARJET TIME 190 SEC
TIMEIN: WIND DIRECT : MAX SPEES 28

SREAX-iN: 80 MILES @80 MPH ~~ WIND VOL. g

WARM-UP: 10 MILES 970 MPH WEATHER COND, WHESL 15%8

 testposmon|___ i RE_ | R | RR L2AD 1

br—r— FRCNT: 30848 (

i woresll 2 A s/ tg5 [ I35 REAR: 3188

! shn.Tamp] As— |73 (/5% AY PRESSURE

! FRONT: 2¢

1 REAR: 24

I B MILE LAP i

: LAP TiME ACTUAL i REMARKS

iN SECONDS | MPH |

B r X 37

El n’ K]

4 Ty I s !

5 { il 1 Ay

a8 T Ly

9 /9a 37

(8 'y n !

] 2k ’y | |
1 110 10 it ] T
T e B |

12 i it g 91

13 &) 1N

14 R Iy

13 1 h !
5] A ) N

17 [ Y [

18 Iy L

18 i) 21

1y L
3 2 |
MILEAGE LAPS 1 RIGH SPEED #2 >/a, JJTn.
—_— GMVER’ o4 1’; WY A
TOTAL TEST MRES
mo/24 i ACCEFTED 87 FLsre bATE = /5-3 ¢
§ 21690928008 ~BL2LB5L202 TR 1R 1AQ iN3S

1101 Zvve
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63
ATIN! LARRY

SKYNAR FAX 313.
248:2806

Ford Tire Test Report

N ENGINEER : LARRY SKYNAR

va-ucxi: 3097029

T'RY SIZE,P238/75R18

“(RE CONST, NO. SRES7J

HIGH SPEED TIRE TEST REPORT

CATE: .{"’O‘Qf

TEST OROER NC. A.7771

BRAND: FIRESTOND

TRACX TEMP. gdé / il !

AMS. TEmp. A/ /z;x

nME-OUT _/1oa P TARGET TIME 192 SEC
TiMEN: S 00 P winp CiReeT: MW -/ s&7 MAX S$PEED 33
7
BREAK-IN: 60 MILER ©80 MPH WIND VOu, /f, w5 ‘/;é » 2,
WARM-UP: 10 MLES €70 MPH WEATHER CONE. SuU AN 72 0Dy WRER 15X§
| TESTPOSITION| __ ¥ ae__ | r | @ L0AD
! TRONT: __ 3084
: -XOT R84 i | REAR; 3188
SHLD. TEMP, i 1 J PRESSURE
FRONT: 2¢ !
l REAR: 26
| S MILE LAF
LAP TIME ACTUAL REMARXS
S N BECONDS MPH
"L
2 k24 g7
3
n ) g9/ i
i 3 - —
] i3 190 g b ! i
"7 Iy VA
'8 i ol
9 1] )
10 1 L
i1 » e
12 H- i
3 \ Y 7é L
14 /90 gl
15 i! it ]
118 N rt
l+7 77 7!
18 1] 1!
lig H [ |
. - jaD g l
MILEAGE LAPS 1 HIGH SPEED ‘/
DRIVER: . VaAcen Zxizh
TOTAL TEST MiLES e
mo/B4 ACCEPTIO BY DATE S -/8-9Y
1 RISEIEZONZS ~EL2LESL203 TN ! Ta-fleg ! 1A8 2KSS

zi0\ 2vva
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65  Ford High Speed Testing

JEST §VPL=, DUk Wakk e B HRDER MU: L3
FUORN HIGH SPEEN

FROJFCT dU. 7> lalFrood WE ST TEST BATE =3 Z2000= i ="

TLSY N0 MEED B¢ 09 T SERTAL

TEST U SLLL = w30/ "3 B8 i SPERM EATIMNL-

REY DATE =>0901-3]-01 RFV TIHE =)00:M OF POAST 80- .

GPLE W0 =2 2R0106 - TT BESIEN NO - 0NN LAY "
THFi. 26.0 1”0 < 1 (a0 = D2ODS N B

INFL ™) 179 ¥ra Ll -y WA, e LREE . o

BREAKIN =WARIES Fw. 19 AR TR 100 -4 |

TIRE DESCRIPIION -~ ITLRFSTONE
GENERAL FEATURES = » FIRFSTVUME WILNHL

1EF BASBH MO = I} i v
SOURCE Ty T Hlthad SERLR e H!ORI |
PEMARKS =5 "u01+ " WRTTVZE G Glike 2
«“p 1o
M 5”;:9”

=I:f‘il-l—'l rus TERIAL __\JZ}JL‘P “‘;ng-h:‘

PSS TORER =0
PR g :
REQUESTOR,; TSOTON
HACHEINC:
DISPOSITION
Ml REMARKS: .
0ATE COMPLETE Yk __

LRI S L DL F LT L s S

NOVMEER: wnf JSEe L TLCTE i

R

AR RA TR

N

STEP LDAD LoAD
ND LE NUT

St P - CAF. GTER LEIR STEP REF STre 9FF
3 UH1T 1 0A a2

ol 2028 RS ]

1 1500 b867/C
2 1500 AKTG 37.99 Fiam 2029
3 1500 L6670 41 .0C HIN 20%6H
4 1500 an7e G 00 HIN 028
s 1500 SEFO 457 .00 HiN 2018
& 15090 ABTFD) 2460 H1.00 HIN 2023
7 1500 HHT7O 26 #7 .00 Hiu 20289
8 1500 L4670 26.9 74,00 HIN 2028
? 1500 6670 20,0 100 wh N 028
10 1500 4670 264.9 1606 .00 M Jads i)
i1 1500 5670 6.0 1200 HIN X028
2 1500 &6 26,0 118.900 v 2028
13 1500 L4700 6.0 125,00 106,00 fIH 2028
14 1500 bG7) 26.9 131.00 10,060 MIN 2023
135 1500 6670 26.¢ 137 .0¢ 1. 00 NN zOn8
16 1300 6670 0.0 143.90 ] LD, 00 HIN 2028
17 1500 AET7D 26,0 142 0l ¢ MIN 2028
 §2] 1500 BAFD 26.0 156,00 MmN 2008
% 1500 67 16200 Lor e MIN 200
9 LS00 AETD L6800 L3 .0 MTH 2028

SPTOO00415
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cLotk | pare §:~F aPER. o WLEAGE [ men T mei Lono..' | el A l "”‘i: -
49 '3 lowlgnl  Gc | T 1y (500126 ol R - .
2% ’8 ler e | woy | lualsoo|32|rosiesys

N P ar T

1055 whee S¢P
. W ilss

s P FEEEEE CUT GROWTH MEASUREMENTS
POS | new NEW HEw
Psi s <] POS. | GROOVES - 55 JO 0SS
’ + 2 3
2 1
] 2
- 3
5 L .
3
AVG.
SERIAL SIZE MACHINE f > STATION / TEST HO.
e e b e e——
TEST PROL {
oM >as
SPTy,
900414
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65 Ford High Speed Testing

: TEST DATE:
- PROJECT NUMBER -
TEST NUMBER :

TEST CODE:

SPEC NUMBER:

DASH NUMBER :

D.Q.T. NUMBER:
ENGTNEER:

TIRE SIZE:

RTM STZF:

TIRE DESCRIPTION:
DESIGN LOAD{LBS) :
TEST INFL.{PSI):
MACHINE I.D.:
STATION NUMBER:

TEST OPERATOR:

TEST CODE:

START TIME:
STOP TIME:

STATION 1 TOTAL ELAPSED TEST TIME:

STEP STEP

NG. START TIME *+**»*STEP ELAPSED TIMEww*»»x
2 04:19:50 2.

0

2 04:21:50 2.
3 04:23:50 2.
4 04:25:50 2.
5 04:27:50 2.
6 04:29:50 10.
7 04:39:51 10.
8 04:49:51 10,
2 04:59:51 10.
io 05:09:52 10,
11 05:19:52 B.

07/08/2000
141FMQ01
Jass527
us
280105
27
W2ZHLIPY2100
QUEISER
P235/75R15
7,00
WILD.AT
1500
26
T3
1
BILL G.
us
04:19:50
05:28:16
£8.43 minutes
STATION 1 STEP TOTAL

MILEAGE MILEAGE LOAD
00 Minuvtes(s) & 14.3 MPH 0.5 0.5 1501
00 Minutes(s) @ 27.3 MPH 0.9 1.4 1498
00 Minutesis) @ 40.9 MPH 1.4 2.7 1496
00 Minutes(s) @ 54.2 MFH 1.8 4.5 1503
00 Minutes{s) @ 67.3 MPH 2.2 6.8 1499
00 Minutes{s) @ 81.1 MPH 13.5 20.3 1500
00 Minutes{s) @ 87.0 MPH 14.5 34.8 1499
00 Minutes{s) @ 93.9 MPH 15.7 S0.4 1498
00 Minutes{s) @ 99.7 MPH 16.7 67.1 1499
00 Minutes{s) @105.9 MPH 17.7 84.8 1503
40 Minutes(s) @112.0 MPH 15.7 100.4 1500
55 WLt ScF

—"
3,L FS,P
geroooedt?

101.
102
101.

92.
105.

WNREONHON®
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0 s s bk UAKEHQUSFE ¥kl b g2ie; guizay
kb ilsll SPEED

BREIEL L DL = 1Al 0] NON S10 FESD =Y DATE =5 2Q00-07-07
1r e, = JALTEL NITEFD R GFRIAL -+

TR T | ) Y V4 S D S LPEED FaAT ML= >

2 =350 =-01-01 REV T1rE =1 0d:00:00 OE FOMSE M=

"E«-ll‘\"'lg DESIGI WO o nl1Al
20 KTi§ == <L

MY, arp P rRES - I
AFBIFNT TP s riede e 200

Lr Kl’n
Gl [rt = DARLES S
TAWE T L =y FIRESTOHL W
Warpal CLATURES - FCIRESTHHL WEQ
Irisad | M >

;own Baral et PLEDE e 10F e
- 'f:;n;.--.-:. 1Y URTI M ““1 STl ,‘g‘]? Pﬂ, UR'TY

Lann P Lﬂi&'d@%na e

[ ML RE R N PHQHE : &40

DR LB AT i
ME QHLCTU
i [e s
NEGPOSTY
rND REMAR
l‘IAT¢ COHPL

arTa

FIRTCE Y O TR e 3 B, = ceh b =

STEM HJ“B LOAG IMEL TMFL. STLE LAPs HITCR DUR ATE.P REF STEP REI
NO NNT P3I Kra “PtEU Mk HHIT L0 THFL

MAN =02 26.0

1 1500 AAYO 4.0 14,0
o 1504 LHaT70 26.0 4 nin 2028 26.0
K] 1500 HATO 24.0 LT 45 .00 i 26,0
4 1500 K470 35.0 Vi Tab L 00 i MIN 26.0
% 1500 SOTO 2&.0 2 EXR 2.00 HMIN 26.0
4 1500 687G 26.0 2 an .o 10.08 MIM 2&.0
2 1530 6670 26.0 P2 BZ.0G 10.00 wMIN 26.0
i 1500 6470 24.0 2 2,00 10.00 MIM 2028 26.0
@ 1500 6670 26.0 L2 LG 00 T 10,00 MIN 208 25.0
it 1500 8&7Q 26.0 2196 .09 10.00 MIMN 2028 26.0
11 1500 6670 26.9 ZO1L2.00 10.00 MIN 2028 26.0
12 1500 H570 26,0 ¥ i1A.00 10,00 MIM 2028 26,0
12 1500 &670 26.0 2 125,00 10.00 MIN *0ue 26.0
1 1500 6670 26.0 2 131.99 10.00 MIN 2078 26.0
195 1500 b46F0 28.0 .2 137,00 10,00 MIN 2026 26.0
113 1500 8670 26.0 L2 145,00 10.00 MIM 2028 R&6.0
BT 1500 6670 26 .0 P2 14%.00 16,060 MIN 2028 26.0
LA 1500 &&570 26.9 2 1ie.99 10.00 MIN 2028 26.0
- 1590 LEHTO 26.0 LA B L ] 10,00 HTN 2028 26.0
K5 L5000 8670 26.0 ._>_ 168,00 10.60 HIN 2020 26.0

SPTO000418




Appendix A

65 Ford High Speed Testing

AL
_';;3"‘“ _m're ;‘- g{ OPER c-&f:rm IILEAGE-. ;xm:T Loap : WFL ! ax ‘l’é:l'-:}.‘ e
2% | Tewlgn] e | R | /9502, 00l R T
32579 pre fs| B¢ | 962 VA IR 3177 I
| A T
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| G I =@ T Tx P
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Ford High Speed Testing

TEST DATE: 07/08/2000
o PROJECT NUMBER : 141FM001
TEST NUMBER: J45528
TEST CODE: U5
SPEC NUMBER: 280105
DASH NUMBER: 28
D.0.T. NUMBER: W2HLIPY2100
ENGINEER: QUEISER
TIRE SIZE: P235/75R15
RIM SIZE- 7.00
TIRE DESCRLPTION: WILD.AT
DESIGN LOAD(LBS): 1500
TEST LNFL. (PSI): 26
MACHINE I.D.: T3
STATION NUMBER: 1
TEST OPERATOR: BILL G.
*TEST CODE: US
START TIME: 02:19:27
STOP TIME: 03:25:36
STATION 1 TOTAL ELAPSED TEST TIME: 66.15 wminutes
STEP STEP STATION 1 STEP
NO. START TIME ****+STEP ELAPSED TIME*#+++ MILEAGE
1 02:19:27 2.00 Minutes(s) @ 14.3 MPH 0.5
2 02-21:27 2.00 Minutes(s) @ 27.3 MPH 0.9
3 02:23:27 2.00 Minutesi(s) @ 40.8 MPH 1.4
4 02:25:27 2.00 Minutes(s) @ S4.3 MPH 1.8
L) 02:27:27 2.00 Minutes(s) @ 67.4 MPH 2.2
6 02:29:27 10.00 Minutes(s) @ 80.9 MPH 13.5
7 02:39:27 10.00 Minutesis) @ 87.1 MPH 14.5
8 02:49:28 10.00 Minutes({s) @ 94.1 MPH 15.7
9 02:59:28 10.00 Minutes(s) @ 99.9 MPH 6.7
10 03:09:28 10.00 Minutesis) @105.9 MPH 17.7
11 013:19:29 6.12 Minutes(s) @112.0 MPH 11.4

D

s Showldin
2/ st

TOTAL
MILEAGE LOAD TEMP
0.5 1499 100.1
1.4 1497 100.2
2.7 1502 99.6
4.5 1502 99.8
6.8 1502 101:.0
20.3 1501 103.4
34 .8 1499 104.0
50.4 1498 91.4
67.1 1498 104.4
84.8 1499 95.9
96.2 1500 10S5.0
5 < p
SPTO000428
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Ford High Speed Testing

TS V- -
BIUEL 1

F3ED HIGH

FROJECT MO,
TEST o).
fEST
REV DATE

i

BRI |

o M ER Y
GUE ., 0y, B1ZE
DO G REN VIAE
oo, -2 9 DESTRIZ O

SEPEC 80 -

LHIE L

TNFL s
BRIZAK LA
TIRE DESLWIFTY
HENERM

g,

)4

FLATURCS

OSF  BaSH i - -

SuhRCE

REMARK: — -

TFn

e
By e 3

CUSTORER =+ | ikl

STEszmzaRmnr

RERQUESTOR :
MACHIHE ; _

DISPOSITION: )HGH.
ENDE KEAARKS :
DATC COHPILL Ti.

e - Ft }

STEP LOAD

N Le
i 1500
2 1500
3 1500
4 1500
5 1500
& 1500
7 1500
2 1506
4 1500
19 1500
11 17500
i2 1500
13 1500
i4 1500
10 1500
15 1500
17 1500
13 €00
1? 1500
20 1500

.0y
N

&A70
6670
L4670
H6T7D
&470
4670
BET7O
£470
£H4TO
4670
HA7Y
LEQ
LLYS

= F VI STURE
= FLELST

LOAY

LICLLO G
OO
MYLDL ML
WELOF Rl

CH A R e b

MEYIYITM 00 50N

i KS

L{HFE frFL
Pl Kia

1790
179
72,
17%.
27,
24.0 172,

S B A I VRN A

0TI I K B Rt ke 1 T

S

Livl

oA /f} G Ll E
e 700 Lfl 2

do’. -ea

1.
b7,

al.

"

wel
LU
i

Rl
L9
DO

WARLHOUSE RN M 08 29

L Lie..

ey

IR

L

Topeeaiok.

[

BN |

L

2.

i

200
2.00

19,00

14
b

U4
LG0

19,00

10
10
i
1a
10

1

LEEN

19.

.0Q
.00
-0
]
.00
AU
1.
00

| Er 8

20
o0

D)
00
a9

BATE -3 Dode..
CAIETAL b2
SPtED

Efp -
. .
IEifs -t e o

PRIORITY

NUR R 1 L

MIN
MIN
HMIM

YT RER

L

P10

0042t
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. MM
e | o | G foren | oS | wese ] we | e | el
oy /Y /500 26 ji00 | ]

2l Ts lon\Bg| e | B[ i/ |
s%8|78 lir B B | 958 /12 | 1500, 3 o2 essq

B B A A ? LA
— BN Y2 28 £ S ARS W

{
Y2 N

= - - -
SECTION ARC ChRORD CUT GROWTH MEASUREMENTS
Pas 1 new NEW NEW
Pt Ps Psi POS. | GROOYES - SS TO 0SS
1 1 2 3 4
2 [
L 2
4 3
3
.
AVG,
SERIAL € MACHINE 7’— 3 sTanod 3 TEST MO
E 7

TEST PROG.

s 2109 348
SPTU000A2Z
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TEST DATE:

- PROJECT NUMBER:
TEST NUMBER:
TEST CODE:

SPEC NUMBER:

DASH NUMBER:
D.0.T. NUMBER:
ENGINEER:

TIRE SI2E:

RIM SIZE:

TIRE DESCRIPTION:
DESICN LOAD(IRS) :
TEST INFL. (PSI):
MACHINE I.D.:
STATION NUMBER:
TEST OPERATOR:

TEST CODE:

START TIME:
STOP TIME:

07/08/2000
141FMO01
J45529

Us

280105

29
W2HLIPY2100
QUEISER
P235/75R1S
7.00
WILD.AT
1500

26

T3

3

BILL G.

us

02:19:27
03:25:24

STATION 3 TOTAL ELAPSED TEST TIME:

565.95 minutes

STEP STEP STATICN 3 STEP TOTAL
NO. START TIME »*w*2STEP ELAPSED TIME**#*#* MILEAGE MILEAGE LOAD TEMP
1 02:19:27 2.00 Minutes{s} @ 14.3 MPH 0.5 0.5 1497 87.0
2 0D2:21:27 2.00 Minutes{(s) @ 27.3 MPH g.9 1.4 1581 97.1
3 02:23:27 2.00 Minutes{s) @& 40.8 MPR 1.4 2.7 1503 97.2
q 02:25:27 2.00 Minutes(s) ® 54.3 MPH 1.8 4.5 1459 97.6
S 02:27:27 2.00 Minutes(s) @ €7.4 MPR 2.2 6.8 1501 58.0
6 02:25:27 10.00 Minutes{s} @ 80.92 MPRH 13.5 20.3 1501 899.7
7 02:39:27 10.00 Minutes{s) @ 87.1 MPH 14.5 34.8 1499 101.Q
8 02:49:28 10.00 Minutes(s) @ 9%91.1 MPH 15.7 50.4 1502 92 .4
9 £2:59:28 10.0C Minuces(s) @ 99.9 MPH 16.7 67.1 1501 101.6
10 03:09:28 10.00 Minutes(s) @105.9 MPH 17.7 84.8 1499 95 .6
11 02:19:29 5.92 Minutes(s) @112.0 MPH TR 95.8 1500 102.4
g <6 Showlden SepP
¢ Psz
SPT0B00423
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65  Ford High Speed Testing
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BlRICARKIN - 2YaKR1LES Falzsr b ALy Aol e

KL DESCRIPTION = FIRFSIONG GIL DERNE AT

GEAFRAL FEATHURES = 1 IRFES{ONL WIL DERME AT

S RO =2
. TkA GOL 2 as SEEFL = e PRlUR‘TY
o "RO1OL LT WRTT LS i ol l’r’o ?-M’!ﬂ

LW 12 2/eg “Ei/
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LIHL
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et oTn i
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PRSI EION: TNSP. I
TIND REMARKS: . ___.__.
DAIE COMPLETE YR
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R NAL BRLT .

e rrEm L i L AL b ke o
STEP LOAD L.DAD IMFL. TP GTER Caks  SiktE nitE STEP RLF STEP ReF
O LE NUL Ps1 [FE SPEED wfl e UMT 1 On INFL
1 1500 HO7% N 26.0
2 14990 HO6FO HIN 26.0
K} 15G0 5670 2 M¥id 26.0
4 1500 &670 v M 26.0
N 1500 &bV O i MW 26,0
4 1500 HHTY 2 L] 26.90
7 1500 6670 St MIN 26 .0
a 1300 4£470 e My 26.0
9 1500 6670 . HEN 2028 . 26.0
12 1500 6HTO b : MLM P02 26.0
il 1500 b&70 e tos Giv LN “o2e 26.0
12 1509 aE70 L2 a1B.00 i, Q0 Hilri ro23 26.0
13 1500 &L&TO - 125, 00 1000 MIN 2028 26.0
14 1500 AE70 L2 131,00 0,00 MIN 2023 26.0
iy 1500 6670 137 .00 10,00 HTN 208 26.0
16 1500 64740 143.00 19,90 M 2028 26.0
17 1500 &5670 142 10,00 ML =028 26.0
18 14500 6670 R SST: R0 o3 185, 9G #IH #2028 26.0
iy L5500 LY LE- ¥ Vo, 00 fiN 2008 246.0
Lt ] 1300 LHG70 AR, 96 10,00 HIN “Anze 24.0
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65  Ford High Speed Testing
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65  Ford High Speed Testing

TEST DATE: 07/08/2000
: PROJECT NUMBER. 141FM00)
TEST NUMBER: J45530
TEST CODE: US
SPEC NUMBER: 280105
DASH NUMBER: 30
B.0.T. NUMBER: W2HLIPY2100
ENGINEER: QUEISER
TIRE S1ZE: P235/75R15
RIM SIZE: 7.00
TIRE DESCRTPTION: WILD.AT
DESIGN LOADI(LBS): 1500
TEST INFL. (PSI): 26
MACHINE I.D.: T3
STATION NUMBER: 3
TEST OPERATOR: BILL G.
TEST CODE: US
START TIME: 04:19:50
STOP TIME: 05:26:14
STATION 3 TOTAL ELAPSED TEST TIME: 66.40 minutes
STEP STEP STATION 3 STEP
NO. START TIME *#++*STEP ELAPSED TIME****+ MILEAGE
b | 04:19:50 2.00 Minutes{s} @ 14.3 MPH 0.5
2 04:21:50 2.00 Minutes(s}) @ 27.3 MPH .9
3 04:23:50 2.00 Minutes(s) @ 40.9 MPH 1.4
4 04:25:50 2.00 Minutes(s) @ 54.2 MPH 1.8
5 04:27:50 2.00 Minutes(s) @ 67.3 MPH a2
[ 04:29:50 10.00 Minutzesis) @ 81.2 MPH 13.5
7 04:39:51 10.00 Minutes(s) @ 87.0 MPH 14.5
8 04:49:51 10.00 Minutes(s) ® 93.9 MPH 15.7
9 04:59:51 10.00 Minutes({s) @ 99.7 MPH 16.7
10 05:09:52 10.00 Minutes({s) @105.9 MPH 17.7
11 05:19:52 6.37 Minutes({s) ®112.0 MPH 11.9

£ $5
3t PL

) kLl sel

TOTAL
MILEAGE LCAD TEMP
0.5 1503 47.9
1.4 14928 97.7
2.7 1501 98.0
4.5 1498 28.1
6.8 1498 98.6
20.3 1497 97.2
3a.8 1504 100.1
0.4 1496 101.0
67.1 1504 100.7
24 .8 1500 92.8
96.7 1500 101.5
SPT0B00424

0
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67 Ford-Firestone Southwest Survey

BRIDGESTONE/FIRESTONE, NC.

To

From
Date
Raference

Secunty
Class

Subject

MEMO TO FILE
ROBERT C. MARTIN

Aoprit 28. 2200

TIRE SURVEY

iord requestea a survev of Firestone Fora Exoiorers ano Ford dealers in
Dalias. Las Vegas. Phoenix, ana Tucson were selected to remove tires from
trade-in of lease retw venicies, 1 he ures removed were P235/75R 15 and
D2E5/70RAE Firesizna Nilderness AT tires. The tires veere returned to
dnagestonesFiresicns = Skron  Tecnmical  Center for analysis by
BrdgestonesFirestone ane Ferd. Before remowving the tices, the dealers
recordea the inflaticn nressure. the VAN Number. the position, and the
odometer miteage. = tetal of 243 tires from 63 vehicles were returned.

The returned tires ranged in miieage from 11320 to 76092. Examination of
the tires revealed no nre deficiencies and that the tires performed as
expectec.

Bridgestone/Firestona appreciates the efionts of the Ford Motor Company foc
coordinating the retum of these tires from the dealers and for the time spent
by Ford's engineenng staff reviewing tires with us.

IR . R (N SR o
Ak A
Lpag L s
Rdber O. Martin -
Vice President. Corporate Quality Assurance

[ole} Deepak PParexkh - Forg
Jerry Metters - Fore

1500150
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Ford-Firestone Southwest Survey

SW Tire Survey: 243-Tire/63-Vehicle Summary

LQCATION STATS:

# Ao SwAW?
gl

PZISTIRS P23 TORE P255/T0R18
Dealer City Total ST381J  ST3I58J 5T365J Trade
Click Tucson a6 28 8
Earmhardt  Phoenix 32 20 4 8
Frendly Las Vegas 64 32 32 -
Gaudin Las Vegas 61 32 29
Leadership Dallas 15 14 1
Tutte Tucson 34 26 8
unknown unknown 1 1
Total 243 153 4 a5 1
PIST5R1A  PTSSTORIA  PISLTOAM
City Total ST3815  ST358) ST369J Trade
Dallas 15 14 1
Las Vegas 125 64 61
Phoenix 32 20 4 8
Tueson 70 54 16
unknown 1 1
Total 243 153 4 as 1
P ot « ~
Uirds e, ISU g Faeg s N
i b i N
b N mly
9 A v
/

A"J"'wauf_ Mizge

/

0500157
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67  Ford-Firestone Southwest Survey

" - -

SW Tire Survey: 243-Tire/63-Vehicle Summary

MILEAGE STATS:

Vehicle:

Tires:

Vehicle
Mode} Year  Tires Vehicles  Avg. Mi
1995 4 1 72096
1996 5 2 68144
1997 a8 2 36381 Vo &
1998 135 35 29776
1999 4 1 16078
unknown H 1 47731
Total 243 63
34642 =avg all vehicles
PTINTSRIS P2547DR16 PR5ATORG »
Al Tires 5T381J ST358) ST369J Trade
Average 32067 29547 50062 ITTH unK
Projected T2in 52693 77961 88781 unk
N 220 139 4 7 0
_~ Excluded 23 14 0 8 H

\—% ‘e‘!"_’l“hlw\-\\ T TheDe ug,'n.(,|c-;

Vehicle Mileage Histogram:

Fraquency

0500158
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67 Ford-Firestone Southwest Survey

SW Tire Survey:

243-Tire/63-Vehicle Summary

TIRE INFLATION STATS:
PAWTIRIS  PISSTORIE  P2SLTORIE

All ST3B1J  ST358J) ST389%J Trade
Avg Psi FIR] 266 26 281 30
N 240 152 4 83 1
N < 20 psi 9 4 -]

Inflation Pressure Histogram (ah tires):

49 2 2 LA

Fryqulnc’v
. n
a
1
|
1
==

|
|
%) —————— -—— — —_— 8 1
e e i ] .
s —.——,—_ﬁ._l__.l._.l._.l.ﬁl‘l_l\ 1
9 2 4 6 & 0 12 Y4 16 18 20 22 24 26 2B 30 32 34 26 W 40
ipMation, psi

Notes: — ST381J venicle inflavon = 26126 ps)
= ST358J and ST369J vehicie inflavon = 30/30 psi
— 48 (31%) ST381J tres were < 26 psi
—45 (51%) ST358J and ST368 tres were < 30 ps
= 9 tres were < 20 psi

0500159
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67 Ford-Firestone Southwest Survey

SW Tire Survey: 243-Tire/63-Vehicle Summary

INSPECTION STATS:

Patch Object Object Off
Plug Patch & Plug Thru  NotThru  Road
Total No. T 42 14 14 1 ": hda
Tires 6 33 13 14 11 ™ '
% of Tires 2.5% 13.6% 5.3% 5.8% 4.5% 6.6% Z,.a Auﬁm

Plug = Improper, extenor applicatian cord repar
Paitch = Internal ure patch
Patch & Plug = Intemal patch with integral or separale hole plug
Obfect Thru = Usually nail/screw/staple with penetaton completely through tire
Object Not Thru = Usually nai/screw/stapie with peneration nat completedy through tire
Off Road = Tires with some indication of unimproved road use, i.e. gravel
Tread Cuts = Tires with deep cuts in tread area

Notes: - Some tires had more than one of, or a combination of, each item above
— 159 tres {65.4%) had none of the above
~ 52 ures (21.4%) had repair(s)
— In most cases, objects through the tread (14 tires) were probabity leaking
— In some cases, objects stuck in tread bul not through, will eventually penetrate
= In 3 res, repairs were made in the shouidef/butiress of the tire (improper area)
— In 1 tre. anintemal paich was loose and probably permitting inflation loss
= 8 ures were wom out or almost wom out, some with shoulder wipe
— 1 bre was wom completely through the top steel belt in the shoulder

;\32 V] \._-';Jif\g‘;,_;d,g‘ s andidaiier :f JWAJ.’QJ

0500160

forepanc
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Firestone Statement to KHOU

Swutement From Brdgestone/Firesiote, boe

February 4, 1000

“We 31 Brdgrsmno/Fimstone, lac. ks great pride ta e quality and durabihity of owr preducts and we stand
Pehand all of them. We work bard every day 10 samn and masswin the lovalty and rust of ous Cusiomsss, and we
ryve Rl confidence in the perforoance of our Firesons Radisl ATX nes

Firestone has manufacured toore than 12 milion Radial ATX urzs- peasky 6.3 million of which were opginal
equpanent on viruslly 2il of the millioos of Explorers prodused by the Ford Moter Company froem (950 10 1996
The Radint AT haw proves 1 be a relinble workhiors ©5r US consument. Ouws expencace with the Radind ATX
indicais Righ consumes satiaction with e quality and reliphtiity of thess bires. No court ©f july kas svar
found any éeficiency 1n thege Ures ¥

FHOU mguired sbout Firsstens's mvestigation of (hree ingidents imvolving Radisl ATX tures on Ford Exploress
That ivenigasion mxemplifis the kinds of wre damage ha! Firsstion: bas fowad 0 aveadgatng Fadial ATX
udoniz One Gre had 2 puncie, which the owoer ahwucsesdully senpted w ropest A3lh aormsol Jat Sxcr
The sccond Loe had severe road hazard damggre. The third re bad waltpk puncures. vac of which was jef)
usrspaared. Out of sespect for Loe persons involved, Fursnoos ook no steps 1o publicize the revalts of it
iwresugation of the incidents.

KROU also asked abwne a theary advanced by some ia Ure pradoct Lability Jawstils that nylon cap Plics
provent read/schl spsmtios. Nyloo Cap plice mre used aumost oxclusively oo high spred rated tuss. Thoie
¢ secnldis daty or study that shows 3 durabitity advan lags 1o tires, with nyloo c3p plics a1 normal higaway

speds

Par the 1997 moda! year, Ford chnse the aew Firestone Wikicvoess AT fire line for use 3¢ prigial epupeomest
oo gost Explorers. Foed's seisction was ib 50 way relate) 3 the mlishiliny of the Firerione Radial ATX In fact,
thz Firessdoe Radial ATX copusucs 1o be produced and eoaing ond 0] FUtsione's oS! pepular and
suweessfal aftsoarket vices,

We mosity the perfonmance 0f all of our tves and, having ropuficaced more than (2 million Radisl ATX Dres,
Wt have fuli conbidepon o tham Bridgesions/Flrestone wants 43 curamess 1o be fully satizfieg with aft of our
procucts and services, I any custoroer would fike o have xdditional asurance 3o e quality of bis ot her
Ly, we 1ovile theth 1o vakl 2 el Firestose siore whore we wilt be ploascd to cheok cheir viren
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Customer Complaint Letter

September 7, 1997

. Mr, Trevor C. Hosking

Sr. Viee President - Public Affairs Deparoment
Bridgestooe/Firestone, Inc.

50 Century Bivd.

Nashville, TN 37214

Dear Mr. Hosldns:

It has taken me over a month to write this letter, [ have been 50 upset and angry that T had to wait
untd { was able to control my emotions and express my feelings ia a responsible manner.

On August 4, 1997, { was driving bome from work, outbound oo Highway 238, when suddenly |
lost control of my 1992 Ford Explorer. Ihit an 18 wheeter and bounced off of his truck - twice. 1
then ¢rossed the median of Highway 288 toward cacoming traffic and somehow managad to
control the vehicle I the median and ended up on the shoulder parallel with the mbound Janes. [
den't know how, but the vehicle did mot flip over. When | got out of the car, my front driver sule
tire had blown and | thought that was the cause of the accident. When all of the witnesses stopped
to see if | was alive, it was apparent that the froot tire was not the problem. It was my rear
passeuger side tire that had Iost the tread and caused the accident.

1t was really ironic because I had been concemed over the Firestone ATX tires sinoe November,
1696 when the Jocal news zired several stories about accidents with these tires and the number of
Eatalities that had occurred. 1 was 50 scared of the tires that | had them mspected at Strovhalls m
November, 1996 and was told they had plenty of tread and did nat need to be replaced. Sull
concerned, I went 1o the Firestope store at 5300 Westheimer, Houston, Texas on Novermber 22,
1996 and had them inspected again. A copy of the invoice is enclosed. Again | was told they
were fine, had plenty of tread and did net need to be replaced. Both inspections were deoe at tire
dealers who could have easily sold me new tires if they had thought there was 8 preblan.

My car was inspected for tha state inspection sticker i January, 1997 and agam there was no
problem with the tires. O July 24, 1997, [ kad $540 air conditioning work done on the vehicle at
Penske and again was told the tires were fine and did not need 10 be replaced. A copy of the
invoice is enclosed, which shows 1 had 56,128 mmles on the vehicle. Then ox August 4, 1997, the

91



Appendix A

70

Customer Complaint Letter

tire fell apart. Everyooe at the sceme of the accidert was horrified a1 what could have happened.
No ane thought 1 should be alive and conld nct belirve that the vehicle did not flip over and kill e,

[ do not understand whry Firestone has not recalled thesa tires. 1 have talked with several attomeys
who believe | have 2 lewsuit against Firestone for what happened. 1 do not want o pursue that
option but do wart to prevent ather people from experiencing what bappened 1o me. My insurance
company, State Fann, is iuvestigating the tire and the accident. 1 received 510,800 for my vehicle
and it coit me 524,000 for 2 pew car. |was not very happy! Becauss of your tires, J was foroed 20
bery 2 pew vehicle. 1 will toll you that roy new Ford Explorer does not bave Firestone tires at my
insistence.

[ tmve and will continue to tell everyone [ can, that these tires are a hazard and should be recalled.
| truly betisve that Firestone knows there is 2 problem and rafuses to acknowladge the problem
because of your lrability. I cannot believe that the people at Firestone will not take responsibilzy
for the problems associzted with these tires. 1 would not wamt the blood on my hand if | were an
employee of your company. .

1 would appreciate your respons¢ in writng and what action your company will take with regard to
this problem. 11 do nat receive 2 reascosble respoose and action from Firestore, 1 will be Forced
to take legal actica and pursws my options with sdditional media coverage. {am out $13,200 and
many howrs of pain and agouy from this accident which could have bean prevented iff Firestone had
taken the proper action. I stilf have problans driving and am paranoid of 2l the other vebicle on

the road that have these Firestane ATX tires. It was very forumate that mry accident did not cause
damage or death to the poople and vebickes around ma.

f have enclosad pictures of my totabed vehucle. As you can sec, fite tires do not reflect any
problems except the tire that fell apan. | have preces of the tread that came off and the tue was
confiscated by the insurance company for 2nalysis,

Your prompt response is requested..

Sincerely,
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71 Middle East Tire Survey

MIDDLFE [ZAST TIRE SURVEY: Ford Explorer 7 P255/MIR16 1095 Fircstone Wilderness A'l

TRIP SUMMARY AND REPORT

Teanr:: Ford: Jin Iodison, Fechmend Service Managrer, WHAO, Deabiorn
Amie XL Oraibic ekl Service Manager, NRIasPA Rica, Daisii
IRI's. Broce Dabver o, Stmager . Shoket Quality Assuranee, “ashivlle

Brian Queiser P Baogineer, DF Pass LD Deselopment. Ao

Itinerary:

Plune Location ! i DealersContacl Y (ll ” ,J e s i]
v leddah, Sawdi \I Jaziah i [ TR g
I Jeddab, Saudi Ilul Desein Alireza 7 L T

| 1t ' Irave! o g L
12| Rivadh, Sandi Al Eizinah 1> |f

"Auto Wkl
13 |Itnmlh‘ Saudi |||'IJt Nuscin Alireza
14 1 Al Khobar, Sandi | Al Jazir; ahy B |
l Al Khobar, Sandi ! Tamimi Co.
| i lfap Huscin Aliveza| 7
16| Doha, Qatar Almana Motors |6
I 17 | Muscat. Oman Arabran Car Mktg | 1
total: 6

~1

asS00043
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71 Middle East Tire Survey

MIDDLE EAST TIRE SURVEY: IFond Explorer © P255:70R16 LU9S Firestone Willerness A'l
Overview nf Inpections:
= lutal Vehivles anzt Tirss:

v qniyExplorers [V, calovmen |
s {208) tires [T, passon e depth, inBation, chipaear pating, repains, culs prscluanes|

# Allvehivles, exeept new, it the visfed dealers sware ehecked tmnst were in fonepam maisslenance)

Model Ve Histogram: Odometer |Histogram:
' % . 5
i
Al - -
n A
N ;
> Tk '
Pg L £ '
R 1 I S 5
| §15: ‘3 !
ey I Py i'
10 :
.
% | l 1 r
u ! -~ . — . l
o " I
g 1995 1996 1097 1969 1699 ) | Qq? :P SRR S o+ ,_p',‘ts &,
S hlocel fear | Octomerer 1000, (k) I
7 ——— e % - ”" e samas i
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Middle East Tire Survey

MIDDLE EAST TIRE SURVEY: _. Yord Explarer ¢ P255/70R16 1095 Firestone Wilderness A'l
Qverview of fnsSpections (conlinted):
F Lie imdlation recorded To: all ties tingiuding non-Firestone) o cyery Faplorer examimed.

o S tires below 30 ps iFord recommended inlla seting 31730 il 10

s 19 lres o or bolow 20 psi

# Clnp Leaz ratings only Tor Firesions braed tires anew s esehadadj
o 23 ol mes exhibited wnoleaite 1o heavs chipetem

Fire Intlation | istogram: CUhip. e Raudng Flistopram:
1, 0
i | | ies |
i 1 - | | M=2722 1
! M= ator above 80 I*
.g_’!"?”! L, dpsiapp I 'g i i
i g 20 A (glevehax) ; | § BU ' 1
| F1E 40l !
S ] |I : ;
5 | ' ! 2 | it
sl vl e l" I l, ". (] l ol B . o
3 Ces2 S RRB6Y S Y o cl oz c3
g infation, {psi) i ! ChipiTear Rating
S T g
'-" €0 = [ittle or no chip/tear evident
Cl = chipftear evident to engineer (light)
C2 = chip/tear evident to consumer (moderate}
L C3 = chip/tear abjectionable w consumer (heavy)
nidpzstene T irestione. I ne nlv T |999 e b
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MIDDILE EAST TIRE SURVEY: Ford Explorer 7 P235/70R16 1098 Firestone Wilderness AT
Overview of Inspections teonfinued):

FoIndvicual sepaiss, leazs. ents, cie data ecorded tlomonly Fuestone brymd thes
SLOne HIes inspectel]

s lmproper wpairs found in - b5 of 1
- {0y hnpmpcr sidewall Tintress rep

(2 hnproper eord-only repatits in fremd iarea

o Slow leaks, ciusing o mm-bas comdition, can result i mtenal tire damapy

. coets can he imdicaror< ol gdditionai chmage

 Firestone North Ametican poicy 2 inprope v repatired Gies e non searanted ard a0
repit daimage nullifies Gie tne specd rating
7 Yaing the tire sun evoall cases ol afen concerns wee reportesd o the dealersbip ser s nemee

Tire Snomalizs Higogion:

% )
[ |  Prope inferat Rubber i'at hadng
1 .
£k Improper SdewalRiitiess [Inpak s .I
2 |
! (;; n limpreper Tigad Arga Cend 1y Reprs |
I 5 - i
| ¢ 2|
| % H .

Al N . |

Resa'rs Slow Severe  Severs Tues |
leaks SWoiis  Tread  w#Sen(s)
Cuts |

Pr000S¢c
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71 Middle East Tire Survey

MIDDLE EAST TIRE SURVEY: Ford Explorer 7 P235/70R16 1095 Firestone Wildetness A |
Overview of Tnspections fcomlinucid;:

~ thther General Observations
¢ Service Conditions:
Highway tarmae conditions e very pond; afion f lnes with igh specd capabilin
- Uiy streets are similm confipnration o NA Lurope, exeept more totnmdiboni«
Speed is virtwally waestiained in all meas
Diriving habits are aperessive: estimonials indivate s vehicle speed ety atained v <
Fighway
Festimonials indieate s!ramd sseis common, Reducing e inlliion o aperae in sufl
s aned heavy rock is ustal practice increasing hefore retuming to highwa is pa? (007,
Sustuined sunmer hem isoves high, well over 871 during dav Tiotter inkd
e Neniden:
Adamy vehicles exhalared wite oo mark - of moderaie o=l use Contand wear wheel
homsing shioand damage scmpes, ocher damige, ete )z sonse more an others
My vehicles couipped with 37 row seats by kiaded wih passengers, Faplorers are
near GV
o Dies Wheels:
- Projected avg weareut Chased onhis survey) of the O tires is - 139,000 km ; SO0K i)
- Roughly 50% or more wheels were missing valve caps (polential leakage)
- Upper sidewall and shoulder area rubber cracking was iore common on tires in the eastern,

g Persian Gull cities
] - Tirc anomalies appeared worse and more often on the outhoard side (direct sun. v2one)

e e T g aly o1
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74 Memo from Firestone Dubai re: Saudi Arabian tread separations

EE T

NEHICLES  chludlapiaflithe gias i

Apancees Con

AL |RZIRAH

Limizzd Liabilities Co. ' e 1 o} Hi
Copiii SR. 5,000,000 Fally Paid ek p e dlyy 8, e pens SO, - ——  ——
£ R 1010064047 . C.C. 165 SN G = VALY L@E!
Duw : 2 ot
February 25, 1599 B
= NSDD/OCT 599 =D
100 MR KESHAV DAS
Technicai Service Department

Firestone - Dubai

SUBJECT: FORD It

Sir,

Thanks for your latter of the 23-02-99 regarding the sbove subject in response to my
letter of the 20-02-89 end 14-02-89.

I consider the contents of your jelter to be mo mare than an attempt to create a
smoke screen over the issue. Taking thase poirt by poirt | wouid comment as
foliows:

1} Iyre Thread Separation

| agree that thread separation may nat indicale a marufacturing defect in the
tyre, however it can pe equally argued mlfanmmnmam it doas not
mean that this will become apparent early m'the tyra lifa. The Fact that this
panicular tyre thread separated ot 54,305 Jon 1s irrelevant to the core issue

which is oot when # gesarred, but why it ocourred.

With regards to your comment on tyra pressuts maintenancs. | agree that the
proper mairdenancd of tyre pressures |s an impartant factor, However as stated
just because the 1ot front tyre was at 26 psi when inspacied this does not under
any cirumslances mean that the pressures were not checked svery 2 weeks o
that this tyre was at the corract oressure at the tima of the accident, Mso your
reference to this point is tolally irelevant to the issua at hand. The lsft front tyre
is net in question at this time.

The tact that Firestone Wilderness P255/70/R16 A/T tyras have bean accapted
by Ford as original equipment again is irrelevarg to this particular mcidert,
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74  Memo from Firestone Dubai re: Saudi Arabian tread separations

i am in close communication with Ford, Dubai on this issue and Glan Drake wishes
me to retain the whaai and tyre in untouched condition for forward shipment to Fond,
U.S AL

You should bs aware that we have another case of compiste thread separation
which has been involved in @ very serious accidant that arrived to our Branch earty
this very day. Once again a 1996 Expiorer fitted with the same tyrms. | have
investigated fus vehide and fmd that the right rear tyre tread has separated in
- exactly the same area as the previcus one. Thess inciderds invoiving Firestone
‘P255/70/R16 tyres is-beginning to become an epidemic. At this tima | do net have
details of injury of fatalittes In this latest case, but be sure that | will keep you
informed of developments.

Nothing in your reply. has done anything lo re-gssure me that there may rot exdst a
cefect in a particular batch of your proguct and | nots that you did not answer the
tnree simpis questions | askad of you in my fetter of Fabruary 20 1539. Al Jazirah
is firnty committed 1o custamer satisfaction and safaty therefore, please be very
aware {hal | will continue o pursus this issys until | have a satisfactory solution. .

Yours sincersly,

JOHN GARTHWAITE
NATIONAL SERVICE DIRECTOR

Co President
Vieas-Pragident
General Manager

Direcior
Glen Drake = Ford, Dubal

PE00-020 3643



Appendix A

75 Firestone Memo re: Gulf Countries Recall

2nIDoEITONE Firestone

CRIQINAL BOULPLINNT TTRE RALEY COMPANY
Ore Towns Squere. Suke 1470

Soutvhaicl, A ABTT-I708

Prane; 1083800 Fox 268-208-3836

A DMVM0MN OF BRIDOESTONEFRAESTONE. 1NC.

March 171, 1599
Ta:  S. Katswra, Dubsi Office R Q. » QA (Nashviiie)
Y. Tomuyasu, B85 GSC H. B. Horton. Law Dept. (Akran)

D. R. Saurer, PLTD (Axron)

Subject: EXPLORER SITUATION - MIDDLE EAST

| had another mesting today with Chuek Sednacht from Ford's Werdwide Direct Marketing
Operations group with respect o the PZ3STOR16. | provided him with photographs of the curent
P2E5/70RTE Wilderness AT OWL, the H-rated European tire, and the Australian Spacial Service
tire. | also advised him that our adjustment rate on the sublect tre in the U.5. from 1885 through
1948 is lasy than 0.1% (110" of 1%}, on total praduction of justunder .75 milkon tires.
Furthermore, of that small percentage, nearly half of those adjustments were for vibration,

Mr. Sevinacht then providaa me with the sttached write-up hat he put together. As indicated, the
write-up confimas hia belief that the tire ie not at fault. Interestingly, Ford conducted & search of
thei data files on this samae tire in the U.S., as indicated In the sacond builet polnt. That search
revealad only a handful of tre Yailures™ reportea by Zemlers andfor customers, out of approximataly
300,000 Explorars and Mountaineers aquippad with this tirs. That's contrasts dramatically with the
reports of seven incidents already in Saydi Argbia, where Ford estimates there are anly 2,000
Explarers/Mountainesrs in service,

The rest of the meeting focusad on Ford's proposed customer notification program, which Mr,
Selinacht detuis at the doftom of his wnte-up. - | advissd him of our concems with that type of
program, both with respect to the panception € might convey in Saud!, as weil as related
complicstions Mt # cowid create in Nocth Amanca. Fortunately, he hatt recerved similar responses
from his own peopls, hane of whom favored that type of program.

It's really upknown as to whese we o from hece. Mr. Seilnacht and | did agree that any additional
tires that coms in 1o Ford be Immediataly zent to Akron for anafysls. Further to that, o asked if wa
could provida & iisting of who our contacts ame for Al Janrah (Ford) end Haji Hussein Allraza
{Mercury) gt each of thair locations. These distribytorahips have one ouliet esch 'n Dammam,
Riyadh, and Jaddah. Shingo. €ould you plesse advise me the name and phone number for our
contacts in thoae [0&au0ns. Furthermors, he ssked that our paopls contact sach daglership, and
advise them that al tres involved in sy further incidents be turned over to us. Those tires are then
to be sent to Akron vis 2irfreight for anslysis (attn: Jim Gardner).
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Appendix A

75 Firestone Memo re: Gulf Countries Recall

Ford pians 0 procesd with the changs 1o the H-retad Europasn trm for newty buit Exploners
dsstinad for the Middie East. 88 soon as possdle. Unfortunately, there i stll concern that if
punciures. and rundow conditions, are tha ultimata causa of the coNCem, 3 (8 suspeciad, neither
this tire, nor the Specal Service tire, will toially resolve the sfiuation. | Arther advised Mr. Seénagm
that we are warking with the Ford 1152 paople (2002 Exploner) on 8 ROW (resi-ofaworid) tire that
wollld ba a comprormise of atiribulas (chip tear, SUNClare resistance, Nigh spaddMeat resistance,
eic.} for Expiorers goinp to various peris of the worid, induding the Middis East. While he
commends thasa effarss, he further recogruzes thal this will not provids any mmediate heip.

Lasty, with respact to GSC's question on changing 1o 8 while leitar tire, it s genarally feit that the
H-raleq tre i e dest atematve at this time. The rast-of-workd tire being propased to Ford will be
whita leiter, but unt (and ¥) thet tire is approved, Ford in proceeding with the change to the BSW
Hrited tire for the Miodie East,

AW, Shan J. Seruwartart (BSJ GSC)
4 Uliyamna/P.Hods  D. Candido (ATC)

letier-c doc.



Appendix A

78 Memo re: Venezuelan Tire Survey

BRIDGESTONE FIRESTONE VENEZOLANA C.A

RF A0 s ThO

Cammery ~pcwral VacTee « |08 Gubvat
Agao V. Vaeras T - A

Pongd  Consmmdgepros: ra e

Tawl D4'Q7T I .23 M

Fxx D4 35 7 - IS -1
Yo, Sdr Carsbobe

Rl =t

JAG312/99
Valencia, August 24, 1999

Mr. E. Cassingena

President

Ford Motor de Venezuela, S.A.
Valencta

Dear Mr. Cassingena:

As agreed during the meeting held on July 29, 1999, we have proceeded to fully
Investigate the use of the tire Wildemness, sizes P235/75R15a and P255/70R16 in
order to determine which actions are needed and establish a plan to meet our
customer’s peeds.

Reports, documents, conclusions and recommendations regarding the inspections
made, follow:

1. Document #] contains a report by Messrs. Bruce Halverson and Roger Marble
regarding the wvisits made to Ford Dealers in the Maracaibo, Cabimas, Pumto
Fijo and Barquisimeto Arcas. Oscar Romero, Rosclia Moreno and Edivia
Caballero from Ford Venezucla and Luis Abren and Pedro Martinez from
BFVZ also participated in these visits.

2. Document #2: Summary of the main issues, possible causes and effects of the
findings by BFVZ’s Technical Department and recommendations after said
evaluations.

3. Document #3: Summary of the survey made by BFVZ with the owners of Ford
Explorer.

4. Based on the findings we are rccommending a program as attached uader

“Document 47, Traming program to Ford Dealers, and special work in
conjunction with BFVZ dealers and BFVZ personnel.
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78

Memo re: Venezuelan Tire Survey

BRIDGESTONE FIRESTONE VENEZOLANA CA

RE 3000140780

Larrptmrn NaOany ¥ pencs - | o8 Cutrvos
aamo e . Veenoa T0CT A

- grgcm fmeCE] e T

Teeer TMIWDTO-Y TSN TT

S (G111 28677 32033 .V
vaerom foo Carmbeos

VerEneQ

In additon to the above mentoned subjects and in particular to cary out an
intensive program to identify if there are any problems which were not detected m
the inspections, we have prepared a promotion for owners of Sports Unliey
Vehicles, offering a very interesting incentive to VSTt our service centess.

We are also in the process of preparing a brochure on the correct use and
maintenance of the tires, which will be delivered to all Ford and BFVZ dealers to

be distmbuted to Ford customers.

Through these programs we continue making all possible efforts to meet all the
requests not only of Ford but also of all our customers. Should you require
addjtional information regarding these reports, please do not hesitate in contacung

us.
Suncerely,

I

Jorge A éoﬁez {

President & Managing Director

cc: Sres. H Rodriguez — Ford de Venezuela
O. Romero — Ford de Venezuela
A_ Da Silva — Ford de Venezuela
G. Pereira — Ford de Venezuela
C. Mardn —- Ford de Venczuela
A Stuart — BFOE, Southfield

H. Horton — BFS, Akron

R. Martin — BFS, Nashville

O. Rodriguez - BFVZ

L. Abreu - BFVZ
P. Marunez - BFVZ
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Memo re: Venezuelan Tire Survey
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Appendix A

82 Email from Sam Boyden re: Tread Separation Claims made to State Farm

From: samusl.iboyden bIpSQststetarm.com
To: Duckwiz, Williiam <NHTSA>

Date: Wad, Jul 22, 1898 2:48 PM

Subject: Frestions ATX Tims

8ill,

VWe noticed we nave 21 fallure inquinies regarding P215 / 75R15 Firestons

- ATX tires. in owx daita.

14 of the 21 inguirtes are mounted on 1991-85 Ford Explorers. | have
aftached a tabie anct an Adobe sitschinent beiow for your revisw. | have made
the stiactwyneni to mciude the inquines sl the way back to 1982, however,

if you wouid like the disclasure form 10 po o, we waud send them out to
only iosses pzouming dunng the moSt recent yaar.

Caisndar Yeur
Inguiry Received

e ey e

[ | 1398 | 1897 | 1998 | 1895 | 1994 |
} + # % . b I
[Firesone] & | 8 | 3 | 2 | 4 |
P ATX | i i i H i

f23s7sR1S] 1 4 | P

- > “ - - ]

“Two nginnes from 1662

(See anached file Firestone ATX PDF)

Thanks
Sam
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Appendix B

NHTSA ODI Initial Findings

As Published by the U.S. DOT in Engineering Analysis Report and Initial Decision Regarding
EA00-023: Firestone Wilderness AT Tires

1. Belt-leaving-belt tread separation failures of Firestone ATX and Wilderness AT tires manufactured for use

on Ford vehicles have led to numerous deaths and injuries.

2. Most of these failures, deaths, and injuries involved ATX tires that were recalled by Firestone in August
2000. However, several different analytical methodologies demonstrate that, on a plant-by-plant basis, the
tread separation claims experience of the focus Wilderness AT tires is similar to that of the recalled ATX

tires after the same period of time in service.

3. The recalled ATX and Wilderness AT tires manufactured at Decatur began to fail in significant numbers
after between one and two years in service; this period was 2-3 years for the recalled ATX and focus
Wilderness AT tires manufactured at Wilson and 3-4 years for the recalled ATX and focus Wilderness AT

tires manufactured at Joliette.

4. The tread separation failure experience of the focus tires is far worse than that of their peers, especially

the Goodyear Wrangler RT/S tires used as original equipment on numerous Ford Explorers.

5. The belt wedge thickness, or gauge, in the ATX tires and the Wilderness AT tires produced prior to May
1998 is generally narrower than the wedge gauge in the peer tires tested by ODI, and the wedge gauge in
cured tires was often less Firestone’s target. The tires with this wedge did not adequately resist the

initiation and propagation of belt-edge cracks between the steel belts.

6. Firestone increased the dimensions of the belt wedge in the focus tires and improved its material
properties in March and April 1998. In general, this increase brought the wedge gauge of the focus tires

within the range of the tested peers.

7. The inter-belt gauge initially specified by Firestone for the focus tires is generally narrower than the
gauges in peer tires, and the actual measured gauge under the tread grooves in several of the cured tires

measured by ODI was far less than Firestone’s minimum design specification.
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8. The design of the shoulder pocket in the focus tires can cause high stresses at the belt edge and lead to
a narrowing of the wedge gauge at the pocket. The focus tires exhibit a series of weak spots around the
tire’s circumference, leading to the initiation and growth of cracks in these tires earlier than in competitor

tires and in other Firestone tires produced for similar applications.

9. Some of the focus tires exhibited shoulder pocket cracking similar to that which Firestone identified as a

significant contributor to the risk of tread detachment in the recalled ATX tires.

10. Material properties testing indicated that the peel adhesion characteristics of the focus tires reached
the low level exhibited by the Decatur tires after 3-4 years and were worse than the adhesion characteristics
of the Goodyear Wrangler RT/S tires. Also, the rubber in the focus tires exhibited deterioration due to aging
that was similar to that of the Decatur tires and that was more severe than that of the Goodyear Wrangler
RT/S tires.

11. As reflected by shearography performed on randomly collected focus tires and peer tires from southern
states, where most of the failures have occurred, the cracks and separations between the belts were far
more prevalent and severe in the focus tires than in peer tires. Many of the focus tires were in the later
stages of failure progression prior to complete separation of the upper belt. The shearography results for
tires manufactured at Wilson were essentially the same as for those manufactured at Joliette. Although
ODI did not test any tires manufactured at Oklahoma City, the design of those tires is identical to those

made at Wilson and Joliette.

12. Belt-leaving-belt tread separations, whether or not accompanied by a loss of air from the tire, reduce the
ability of a driver to control the vehicle, particularly when the failure occurs on a rear tire and at high speeds.
Such a loss of control can lead to a crash. The likelihood of a crash, and of injuries or fatalities from such a

crash, is far greater when the tread separation occurs on a SUV than when it occurs on a pickup truck.

13. Tread separation claims included in the Firestone claims database involving the recalled and focus tires
have been associated with numerous crashes, which have led to 74 deaths and over 350 injuries. Tread
separation complaints reported from all sources included in the ODI consumer complaint database that

have been identified as involving these tires have reportedly led to 192 deaths and over 500 injuries.
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14. Although there have been more failures and casualties associated with failures of the recalled tires than
the focus tires to date (17 deaths and 41 injuries involving focus tires in the Firestone claims database), the
fact that the plant-by-plant failure trends for the focus tires are very similar to those of the recalled ATX tires
demonstrates that, if they are not removed from service, the focus tires - at least those manufactured

before Firestone modified the wedge —~will experience a similar increase in tread separation failures over the

next few years, leading to numerous future crashes, injuries, and deaths.

15. The rate of tread separation failures on Ranger pickups is lower that the rate of such failures on
Explorers for a variety of reasons, including the fact that the Explorer generally carries higher loads and is a
more demanding application, and the tires on the Explorer had a significantly lower recommended inflation
pressure (especially on the rear wheels). The risk of such a separation on Rangers remains a cause for
possible concern. Nevertheless, because the likelihood of a crash due to a tread separation, and of deaths
and injuries resulting from such a crash, is substantially lower when the separation occurs on a pickup than

on a SUV, NHTSA's initial defect decision does not apply to focus tires installed on pickup trucks.

16. AlImost all of the tread separation failures of the focus tires that led to claims occurred after the tires
were in service for at least three years and involved tires manufactured before May 1998, when Firestone
improved the wedge. In theory, Firestone’s modifications to the wedge would tend to inhibit the initiation
and propagation of the belt-edge cracks that can lead to belt-leaving-belt tread separations. If these
modifications actually improved the resistance of the focus tires to belt-edge separations, the historical
failure trends described above may not predict the future performance of the newer tires. However,
because tread separation failures rarely occur in the fbcus tires until at least three years of use, it is not now

possible to ascertain from field experience whether their actual performance has improved significantly.

17. The record of this investigation supports a determination that the focus tires manufactured by
Firestone prior to its 1998 modifications to the belt wedge that are installed on SUVs contain a
safety-related defect. Although the agency has concerns about the possibility of future tread separations in
focus tires manufactured after the wedge change, the evidence at this time does not clearly demonstrate

that a safety-related defect exists in the focus tires manufactured with the improved wedge.
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Appendix C

Chronology of Firestone/Ford Knowledge of Tire Safety Defect
As compiled by Public Citizen and Joan Claybrook, former administrator of NHTSA.

Submitted to Congress, September 2000.

1987

May 1, 1987

A Ford internal memo states that the stability of
the Explorer [UN46] is worse than Bronco Il and
that it can be improved by widening, lowering and
using a smaller P215 tire.

June 11, 1987
Ford internal memo on a meeting with Firestone
reports that the ATX design is approved by Ford.

1988

Fall 1988

Ford ADAMS reports states that the Explorer
demonstrated “performance issues” at 35 psi
but that they expected more favorable results at
26 psi.

1989

February 20, 1989

In an internal Ford memo, Ford engineers
recommend use of 26/26 psi along with various
other spring changes due to stability testing
showing two wheel lift with 35 psi.

March 2, 1989

Internal Firestone memo to Ford states that “'in
light of Ford's decision to specify 26 psiin the
P245 tire for the Explorer, Firestone has tested
the vehicle at 26 psi front and 35 psirear”. ..
“Calspan testing showed severe tread
separation, but our testing used a more realistic
procedure and we don't think it will be a problem.’

September 12, 1989

In an internal Ford email to Charles White, Roger
F. Stornant expresses that OGC is concerned that
the UN46 [Explorer] would fail Consumers Union
tests with the P235 tires.

December 1989
Internal memo states that Explorer with 235 tires
set at 26 psi passed the rollover test.

1990

February 1990

In order to meet the production deadline, Ford
officials rejected some proposals to improve the
stability of the Explorer (i.e. widening the track
width).

March 1990
JOB 1:'91-'94 Explorer

May 1, 1990

Ford asks Firestone in a letter from Jim Avouris
to issue a dealer bulletin regarding tire
replacement, emphasizing the importance of
using the correct size tire and the correct air
pressures on the Explorer [due to rollover
sensitivity].

1991
February 12, 1991

FILED: Woodburn v. Firestone Tire and Rubber
Co; et al. [injuries unknown]
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1992

March 24, 1992
FILED: Johnson v. Nissan, et al. [injuries
unknown]

April 23,1992
FILED: Cherinka v. Ford; et al [Explorer/ATX tread
separation; injuries unknown]

April 29,1992
FILED: Roberston v. Firestone/Bridgestone, Inc,
et al. [injuries unknown)

1993

December 22, 1993
FILED: Blackaller v. Ford; Firestone; et al. [2
injuries, 2 deaths]

1994

April 12,1994

Ford Light Truck Operations Tire Construction
Detail Sheet specifies the P235/75R15 tire at a
maximum psi of 35.

September 9, 1994
FILED: Dreher v. Ford, et al. [injuries unknown]

1995
Ford/Firestone begins shipping 16" Wilderness
tire to Saudi Arabia.

February 23, 1995

FILED: Greenwald v. Bridgestone/Firestone, inc.;
Ford; et al. [Explorer/ATX separation; injuries
unknown)

August 7, 1995
FILED: Ellis v. Bridgestone/Firestone, Inc.; Ford; et
al. [Explorer/ATX; injuries unknown]

August 7, 1995

FILED: Dickson v. Bridgestone/Firestone, Inc.; et
al. [Explorer/ATX separation from Wilson, NC
plant; injuries unknown]

1996

January 4, 1996
FILED: Combs v. Ford [Bronco II/ATX separation;
1 fatality]

March 13, 1996
FILED: Welch v. Ford; et al. [Explorer/ATX
separation; 3 injuries]

July 1996
FILED: Rogers v. Ford; et al. [Explorer/ATX
separation; 1 injury, 1 fatality]

July 12, 1996

A memo from Deputy Yuma County (Arizona)
Attorney John K. White regarding Firestone
Firehawk ATX tires reported

July 22, 1996

Letter from Robert J. Descheemaker at the
Arizona State Procurement Office to Roger
Abrams of Bridgestone/Firestone requesting
replacement of all Firehawk ATX tires bought
under state contracts.

August 19, 1996

Ford CQIS computer report on Explorer with 20k
miles--Colonial Ford dealer in Danbury,
Connecticut has 16 Explorers with distorted tires
like this--belt is obviously distorted and about to
separate

August 26, 1996
FILED: Gauvain v. Bridgestone Corporation; et al.
[Explorer/ATX separation; 1 fatality]

September 23, 1996
FILED: Brizendine v. So. New. T.B.A. Supply Co.,
et al. [injuries unknown]

December 27, 1996

FILED: Guara v. Ford, et al [Bronco II/ATX
separation; injuries unknown)
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1997

January 17,1997
FILED: Kehm v. Bridgestone/Firestone, inc.; et al.
[Bronco/ATX separation; 3 injuries]

February 21, 1997
FILED: Spivak v. Bridgestone/Firestone, Inc; et al.
[Explorer/ATX separation; injuries unknown]

June 1997

Speed rating on tires in Venezuela changed from
R [106 mph] to S [112 mph], with tires to be made
in Venezuela.

June 1997
FILED: State Farm Mutual Automobile Insurance
Company v. Bridgestone/Firestone, Inc. [injuries
unknown)

June 2, 1997

FILED: Stephens v. Catherine A. Broome and
Christopher D. Kehm; Bridgestone/Firestone; et
al. [Bronco/ATX separation; 3 injuries]

July 28, 1997

FILED: Jackson v. Bridgestone/Firestone, Inc.,
Ford; et al. [Explorer/ATX separation; 3 injuries, 1
fatality]

August 1997
An undated memo states Ford and Firestone are
notified of tire problems in Saudi Arabia

August 7, 1997
FILED: Lazarus v. Bridgestone/Firestone, Inc,; et
al. [Explorer/ATX separation; injuries unknown]

September 16, 1997
FILED: Silva v. Ford; et al. [Explorer/ATX

separation; injuries unknown]

September 22, 1997

FILED: Carrillo v. Bridgestone/Firestone, Inc.; et al.

[Blazer/ATX separation; 2 fatalities]

October 7, 1997
FILED: Flores v. Ford, Bridgestone/Firestone, et
al. [Explorer/ATX separation; injuries unknown]

October 21, 1997
FILED: Chinichian v. Bridgestone/Firestone, Inc;
et al. [Explorer/ATX separation; injuries unknown|

December 1, 1997
FILED: Ortiz v. Bridgestone/Firestone, Inc.; Ford;
et al. [Explorer/ATX separation; 1 fatality]

1998

January 1998

Marketing manager in the UAE for Ford
expresses concern about Firestone's response to
the tire problems in an email to other Ford
executives: “If this was a single case, | would
accept Firestone's response as they are the
experts in the tire business, case closed.
However, we now have three cases and it is
possible that Firestone is not telling us the whole
story to protect them from a recall or a lawsuit.”

January 9, 1998
FILED: Haffey v. Ford; et al. [Explorer/ATX
separation; 2 injuries, 1 fatality]

January 22, 1998
FILED: Huffman v. Ford; et al [Explorer/ATX
separation; 2 injuries, 1 fatality]

January 28, 1998
FILED: Bragg v. Bridgestone/Firestone, inc.; et al.
{1 injury]

April 23,1998

FILED: Van Etten v. Bridgestone/Firestone, Inc;
Ford [Explorer/ATX separation; 3 injuries, 1
fatality]

April 24,1998

FILED: Parra v. Ford; et al. [Explorer/Wilderness
HT; 2 injuries]
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May 15, 1998
FILED: Kim v. Ford; et al. [Explorer/ATX
separation; 2 injuries, 2 fatalities]

June 24, 1998

In an internal Bridgestone/Firestone memo to
acknowledges that P235/75R15 ATX |l
separation is 92.8% of all ATX Il claims and
53.6% of all Firestone light truck claims for the
year of 1997. Additionally, warranty claims on
ATX Il tires jumped from 42 in 1995 t0 279 in
1997, a sixfold increase. 1998 light truck claims
are 469 for separations and 8 for road hazards.

July 13, 1998
FILED: Simmons v. Ford; et al [Explorer/ATX
separation; 2 injuries]

July 22,1998

In an email to William Duckwitz at NHTSA from
State Farm Associate Research Administrator
Samuel Boyden, Boyden advises NHTSA of 21
Firestone ATX P235/75R15 tire failures causing
injuries. Fourteen cases were in 1991-1995 Ford
Explorers. The problem was dismissed as
“unremarkable” by NHTSA.

July 31,1998
FILED: Gutierrez v. Bridgestone/Firestone
[Explorer/ATX separation; injuries unknown]

August 27, 1998
FILED: Lockwood v. Bridgestone/Firestone, Inc.;
Ford; et al. [Explorer/ATX separation; 1 fatality)

September 17, 1998
FILED: Alvarez v. Bridgestone/Firestone, Inc.; et
al. [Explorer/ATX separation; injuries unknown)

October 24, 1998

Saudi Arabian Ford Dealer, Al Jazirah Vehicles,
expresses concern and frustrations that despite
his warning about the safety of the tires, he did
not receive a response and was being “kept in
the dark to what is happening.”

1999

Federal data from the Fatal Accident Reporting
System for 1995-98 was available to Ford,
Firestone, and NHTSA showing that Explorer
fatalities were almost three times as likely to be
tire related as those with other SUVs or cars and
that Explorer crashes increased significantly in
the late 1990s compared with other SUVs.

January 12, 1999
FILED: Hill v. Bridgestone/Firestone, Inc. [5
injuries]

January 19, 1999

FILED: Wieters v. Bridgestone/Firestone, Inc.; et
al. [injuries unknown)

January 22, 1999

An email from D.J. Candido, to Firestone
colleagues concluded that for countries prone to
heat induced separation, the Wilderness HT, with
European specs, was the best application choice.
However, they also acknowledged that this model
is more prone to chip and tear. The best choice is
to develop a new tire with similar heat specs to
the European model and similar chip/tear specs
to the Australian model.

January 27,1999

In an interoffice Bridgestone/Firestone memo
entitled P255/79R16 Wilderness AT Adjustment
Data to Bruce Halverson, Market Quality
Engineer, Nashville, Luis E. Abreu, Technical
Service Manager, Firestone Venezuela, indicates
that 47 tires in Venezuela had tread or belt
separation. Of these 47, 34 had international
serial codes and 13 had DOT (U.S.A.) code.

January 28, 1999

In an email to Melanie Gumz, Glenn Drake of Ford
questions the durability of the product and the
fact that Ford is about to change the tire on all
Explorers and Mountaineers to a tire that has
better high speed durability. Drake recommends
that Ford conduct its own analysis in order to
protect Ford and give the dealers and customers
an independent opinion. ““[W]e owe it to our
customers and our shareholders to investigate
this for our own peace of mind."
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January 1999

In a memo to Firestone Distribution entitled Ford
Explorer--Concerns in the Middie East
(P255/70R16), John E. Behr, Account Executive
for Original Equipment Tire Sales, reported, ™|
attempted to assure the Ford people that we are
not aware of any defect with these tires, and that
we've supplied over 1.1 million of the same tires
to Ford over the past three years (1996 thru
1998) for usage in North America, with excellent
field performances.”

January 29, 1999

In a memo to Bridgestone/Firestone Distribution,
John E. Behr, OE Sales, expresses that Ford is
concerned that the tires in the Middle East are
defective.

February 8, 1999

FILED: Menendez v. Ford, Bridgestone/Firestone,
Inc.; et al. [Explorer/ATX separation; injuries
unknown]

February 14, 1999

In a letter to Keshav Das, Technical Service
Department of Firestone at Dubai,

John Garthwaite, Ford National Service Director,
Al Jazirah Vehicles (Ford Dealer in the Middle
East), warns Bridgestone/Firestone of the serious
nature of the problem with P255/70/R16 AT tires.
Garthwaite indicates that an accident occurred
with a tire at 30 psi. The tread separated
completely and the tire remained inflated.
Garthwiate expressed his strong conviction that
there is a “'distinct problem with all or at least a
certain production run of this particular tyre."

February 25, 1999

Garthwaite continues to question the safety of
the P255/70/R16 tire in a subsequent letter to
Keshav Das. " These incidents involving Firestone
P255/70/ R16 tyres is beginning to become an
epidemic.” He further states that “"Nothing in your
reply has done anything to re-assure me that
there may not exist a defect in a particular batch
of your product . . "

March 11, 1999

An internal Bridgestone/Firestone Letter to S.
Katsura, et. al. from Firestone Account
Executive, John E. Behr expresses concern over
the result of Ford's proposed consumer
notification program and its potential effects
and “perception” it would convey in Saudi
Arabia as well as ““complications it could create
in North America." The letter also indicates that
other Ford people also disfavored the
notification program.

April 27,1999

FILED: Glick v. Firestone Tire and Service Center,
et al. [Explorer/ATX separation; injuries unknown]
April 28,1999

Ford memo on Firestone Tire Tread Separations

states that Ford will “address the issues related

to the rollovers on a case-by-case basis."

May 4, 1999
FILED: Healy v. Bridgestone/Firestone, Inc.
[Explorer/ATX separation; 1 injury]

May 4, 1999
FILED: Patterson (Elroy) v. Bridgestone/Firestone
[injuries unknown]

May 4, 1999

In a fax from Arabian Car Marketing to Ford
Middle East and North Africa Company, Oman
Ford advises Ford Middle East that it is replacing
Firestone tires with Michelin tires prior to delivery
because Explorer users are becoming aware of
(through the internet) the off-road limitations of
the Explorer.

June 24,1999
FILED: Jenkins v. Bridgestone/Firestone, Inc.
[injuries unknown]

June 30, 1999

Fax iabeled " Top Urgent & Very Important” to
Ford Middie East from Arabian Car Marketing
Company warns Ford Middle East and North
Africa that the tires are failing: “The tire problem
has already resulted in a severe decline in
Explorer sales.”

July 2, 1999
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FILED: Jenkins v. Bridgestone/Firestone, Inc.
[injuries unknown]

July 7,1999

FILED: Meza v. McCombs HFC Limited D/B/A
Red, et al. [Explorer/ATX separation; injuries
unknown]

July 16, 1999

FILED: Progressive County Mutual Insurance
Company v. Bridgestone/Firestone, Inc.
[Explorer/ATX separation; injuries unknown]

July 28,1999
FILED: Jarvis v. Bridgestone/Firestone, Inc.
[Explorer/ATX separation; injuries unknown]

July 30, 1999
FILED: Taylor v. Bridgestone/Firestone, Inc.
[Explorer/ATX separation; injuries unknown]

August 2-5, 1999

Teams from Ford and Bridgestone/Firestone
recognize Ford Explorer rollover due to tread
leaving casing in the Venezuelan Tire Survey of
problem tires. Suggested possible causes are
excessive speed (173 Km/hr (26 Kmin 9
minutes)), heavy load (8 passengers plus
luggage), and high pavement temperature (55
degrees Celsius at 1:20 pm). Suggested possible
results were tire fatigue and separations. 132
tires inspected at dealers in 4 locations revealed
8 underinflated tires (Wilderness P255/70R/16AT
and P235/75R/15ATX)

August 6, 1999
FILED: Aoyagi v. Bridgestone/Firestone, Inc; et al.
finjuries unknown]

August 9, 1999

Letter from B.V. Halverson to Mr. J. Gonzalez of
Bridgestone Firestone acknowledges that
“sustained high speed driving must be
considered as a normal input in the performance
of vehicles and tires in Venezuela."

August 12, 1999

FILED: Romero v. Bridgestone/Firestone, Inc; et
al. [Explorer/ATX separation; injuries unknown]

August 13,1999

FILED: Jimenez v. Bridgestone/Firestone, Inc.
[Explorer/ATX separation; injuries unknown]
August 17,1999

Ford begins replacing tires on Saudi Explorers
through a “customer notification enhancement
action” and not a “recall.”

August 19, 1999
FILED: De Leon v. Bridgestone/Firestone, Inc; et
al. [injuries unknown]

August 23,1999

In a letter to owners of light truck vehicles,
Bridgestone/Firestone offers free tire inspection
and free rotation service as a special offer to
Venezuelan owners of light truck vehicles.

August 27,1999

In a letter to C.E. Mazzorin, Ford's L.A. Klein
indicates that the tire problems in the Middle East
are largely due to the fact that the tire was not
designed for the Middle Eastern market. The
tire's speed rating is "S" which allows for speeds
up to 112 mph. The Middle East requires higher
speed ratings.

September 1999 :

In a letter to it's GCC dealers, Ford stated: “"Ford
and Firestone have been working to identify a
Firestone tire that we can recommend that may
offer a greater margin of resistance to puncture
and or tread separation for the conditions unique
to the GCC region than the current tire. That tire
has been identified as the “special service' tire
currently available only in the Saudi Arabian
market. This tire is more puncture resistant than
the current production tire.”

Fall 1999
Ford began replacing Firestone tires on Explorers
in ten Middle East countries.

September 1, 1999
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FILED: Hendricks v. Bridgestone/Firestone, Inc.
[Explorer/ATX separation; injuries unknown)]

September 3, 1999
FILED: Bean v. Bridgestone/Firestone, Inc.; et al.
[Explorer/ATX separation; injuries unknown]

September 9, 1999
FILED: Porsche v. Ford, Bridgestone/Firestone,
inc. [3 injuries]

September 12, 1999

in a letter from John Garthwaite, National Service
Director, Al Jazirah Vehicles, Saudi Arabia, to
David MacKinnon, Director of Ford Customer
Service, Dubai, Garthwaite once again advises of
tread separation problems in Saudi Arabia. He
suggests an in-depth Firestone tire investigation.
“I'am afraid that | can see a pattern emerging
here. The tyre in this second case is totally
destroyed but it is clear to me that the body
damage is indicative of tread separation in the
first instance.”

September 13, 1999
FILED: Smith v. Bridgestone/Firestone, Inc; et al.
[injuries unknown]

September 14, 1999

Ford memo entitled 71995/99
Explorer/Mountaineer Firestone P255/70R16 Tire
Separation in the United States” states:

September 15, 1999
Internal Ford memo from Carlos Mazzorin to Jac
Nasser and others:

September 17, 1999
FILED: Douglas v. Ford; Bridgestone/Firestone; et
al. [Explorer/ATX separation; injuries unknown]

October 1, 1999

Ford interoffice memo containing Ford's
admission that it was responsible for use of a
NA tire in the GCC market and determines the
tire was not suitable for this area. Firestone was
not part of that decision.

October 19, 1999

Report entitled 1999 Firestone Quarterly Meeting:
Critical Performance Issues, Aiken, SC indicates
that tire separations were up to 3365 from 2929.
Belt edge separation up 18.3%, belt leaving belt
was up 10.1%, and SW separation--rubber from
casing was up 63.6% for 1999 third quarter
compared to 1998. This report does not separate
out the individual tires.

October 19, 1999
The Radial ATXII also experienced a 5.2%
increase in belt edge separation.

November 10, 1999
FILED: Guillen v. Bridgestone/Firestone, Inc., et al.
[injuries unknown]

December 21, 1999
FILED: Gilmore v. Bridgestone/Firestone; et al.
{injuries unknown]

2000

2000

1999 vs. 1998 Adjustments data, Firestone
revealed that Wilderness tire separations
increased 194% and Wilderness adjustments are
“growing quickly.”

2000 est.

In a Firestone document “Explorer Tire DNP"
giving status report: “'In July 1997 FoV
representatives were called to a meeting in
Caracas with a group of independent lawyers
representing four (4) customers. The objective of
this meeting as expressed by these lawyers, was
to draw Ford attention to a situation related to
their customers, but that they felt could be
greater.”

January 1, 2000
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In a Bridgestone/Firestone 1999 Year End Minor
Profit Loss Report from William Thomas to Dave
Laubie, attached charts show 1998 and 1999
data on tire tread separations by tire type and
plant indicating large numbers of tread
separations in tires manufactured at Decatur
plant and with 235/75R15 tire. Also shows
increasing claims for SXR4S Tire in 1999. Overall
separation are up 10 in 1999 over 1998. 25% of
total separations in 1999 were ATX |l.

February 2000
Ford offers free replacement tires for vehicles in
Malaysia and Thailand.

February 2000

Officials from Bridgestone/Firestone were briefed
as early as February about rising warranty costs
for the now recalled tires according to internal
Bridgestone/Firestone documents including a
series of charts distributed at a sales meeting in
February, 2000. One chart tracking “separations
increasing” revealed that the number of warranty
claims for tread separation had risen from 4,200
in 1998 to 4,694 in 1999 (an increase of 11.8
percent). Another chart stated that “"Wilderness
AT needs improvement.” While still other charts
analyzed patterns in tread separations
emphasizing tires for light trucks. These charts
revealed that the number of tread separations
involving Wilderness tires had risen 144 percent
from 1998 to 1999.

February 7, 2000 & Feb. 10, 2000

KHOU, CBS affiliate station in Houston, breaks
story of significant numbers of deaths and
lawsuits with Firestone tires on Ford Explorers.
Firestone Statement on February 4 before the
programs aired says: “The Radial ATX has
proved to be a reliable workhorse for U.S.
consumers. Our experience with the Radial ATX
indicates high consumer satisfaction with the
quality and reliability of these tires. No court or
jury has ever found any deficiency in these tires.’

February 10, 2000

In a letter from Christine Karbowiak, Vice
President, Public Affairs, Firestone, to Robert
Decherd, Chairman, President and CEQ of A H.
Belo Corp., and Peter Diaz, President and General
Manager of KHOU-TV, Firestone states that
KHOU-TV's broadcast series regarding its tires,
“contains falsehoods and misrepresentations
that improperly disparage Firestone and its
product, the Radial ATX tire." It further asserts,
“This series has unmistakably delivered the false
messages that Radial ATX tires are dangerous,
that they threaten the safety of anyone using
them, and that they should be removed from
every vehicle on which they are installed. Each of
these messages is simply untrue.”

February 25, 2000

Bridgestone/Firestone report indicates that
separations in Wilderness tires are on the rise,
but ATX are decreasing.

March 5, 2000

NHTSA ODI resume (IEC0-016=different from
current investigation file number) indicates 22
complaints, 8 crashes, and 4 fatalities due to tire
tread separation. (All ODI complaints are sent to
company when received.)

March 6, 2000
NHTSA opens preliminary inquiry after KHOU-TV
programs prompted consumer complaints.

March 22, 2000

Firestone survey of 243 tires on 63 vehicles that
were trade-ins or lease return vehicles shows
that 31% of the 15" tires were under-inflated and
51% of the 16" tires were under-inflated and at
total of 9 tires had less than 20 psi.
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April 25, 2000

In response to a request from NHTSA, Samuel
Boyden, State Farm Associate Research
Administrator, emailed a breakdown by calendar
year and tire type (Firestone ATX, ATX I}, and
Wilderness tires) for the period covering 1996 to
April 2000. This contained information on 70
reports.

May 2000

Ford offers to replace tires for customers in
Colombia, Ecuador and Venezuela. Ford shifts to
Goodyear tires in Venezuela as it waits fora US.
Firestone response. Ford's action covers about
39,800 vehicles.

May 2, 2000

NHTSA opens investigation of 47 million ATX,
ATX ll, and Wilderness Firestone tires
(investigation number PE00-020) with 90
complaints reporting 33 crashes including 4
fatal crashes and 17 injury crashes resulting in
27 injuries and 4 fatalities.

May 8, 2000

NHTSA sends a list of interrogatories to
Bridgestone/Firestone as part of its investigation
of the tire failures. NHTSA requests that
Firestone respond by June 19th.

May 10, 2000

NHTSA sends a list of interrogatories to Ford as
part of its investigation of the tire failures. NHTSA
requests that Ford respond by June 23rd.

June 6, 2000

Internal Ford Memo lists 21 vehicles sold in Gulf
Countries. Lists Explorer (in Venezuela) psi at
28/28 for the 15" tire. The new 15" tires are listed
at 30/30.

July 25,2000

After a story aired on KCBS regarding Ford
Explorers and ATX tires, Firestone instructed
dealers to replace tires with Bridgestone or
Firestone tires of the customer's choice.
However, “[t]his sale should be a regular sales
ticket. Do not use an adjustment ticket.”

July 31, 2000
Public learns of Ford's replacement of Firestone
tires on Explorers overseas.

August 2, 2000

NHTSA reports it is probing 21 deaths in crashes
of pickup trucks and SUVs where tire failure may
have played a role.

August 4, 2000
Sears, Roebuck & Co,, the No. 1 tire retailer, stops
selling certain Firestone tires.

August 6, 2000

Firestone announces a ~"customer information
notice" in Venezuela in which certain models of
tires would be replaced.

August 7, 2000
NHTSA announces investigation of 46 deaths
related to the Firestone tires.

August 9, 2000

Firestone/Bridgestone voluntarily recalls 6.5
million 15" ATX, ATX lI, and Wilderness AT from
the Decatur plant. (14.4 manufactured)

August 15,2000

NHTSA raises the number of traffic deaths linked
to Firestone tires from 46 to 62. it is also looking
into reports of 100 injuries.

August 28, 2000
Bridgestone announces a boost in replacement
production to 650,000.

August 31, 2000

Venezuela's consumer protection agency asked
prosecutors to bring criminal charges against
both Bridgestone/Firestone and Ford.
Venezuelan authorities contend that Ford and
Firestone held secret meetings to determine
what was wrong following the first reports of
incidents in 1998. Instead of instituting a recall,
officials allege that Ford asked Firestone to
redesign the Wilderness tire.
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August 31, 2000
NHTSA raises to 88 from 62 the number of
deaths associated with the Firestone tires.

September 1, 2000

Firestone declines NHTSA's request to
voluntarily expand recall to 1.4 million tires not
included in the original recall.

September 4, 2000

Bridgestone/Firestone issues a recall in
Venezuela of 62,000 Venezuelan-made 15-inch
and 16-inch Wilderness tires. Previously, only
U.S.-manufactured tires were being replaced.

September 4, 2000

Bridgestone/Firestone reaches agreement with
union to settle labor disputes and avert a strike at
nine U.S. plants.

September 6, 2000

The Senate Appropriations Committee and
House Commerce Sub Committees conduct
separate hearings on the
Bridgestone/Firestone-Ford tire recall.
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