Fixing Things
John Allen
The warranty professionals who read Warranty Week generally think in terms of product warranty
costs and extended warranty revenue on the income statement. To the consumers who for the
most part don't read it, however, warranty is all about the last time
they tried to return a broken computer, explain why their car won't run
properly to a doubtful service technician, or wonder why they are being coaxed into buying an extended warranty for a washing machine
when the commercial on television touted its quality.
One group thinks about cost and how to make money on stuff that
may not work right, while the other thinks about how to make sure it
works without paying extra.
Sometimes a company measures overall success without enough emphasis on product performance, leaning a little too much on the income statement's measure of its profitability. Such a company will blissfully sell products it is
liable to later repair under warranty. However, it will discover no liability until warranty costs escalate. Then it will fear there are a lot more products of the same vintage, also at risk of failure.
If enough customers are annoyed to the point where a story shows up in the New York Times,
the company might decide to start talking to the engineers about fixing things.
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A February 16, 2005 headline in The New York Times, "U.S. Opens Safety Inquiry on Lexus
S.U.V.," in which Toyota said it knew about brake problems in the RX330 sport utility vehicle but
did not notify customers or recall the vehicle, must have received some uncomfortable attention
at multiple levels of the company.
Those who read the income statement might tell the engineers what to work on, how to do it,
what the outcome should be, and when to finish the job. The trouble is, the engineers can't do a
thing about the stuff already sold that is going to cause a lot of heartburn.
Two Kinds of People
This makes me think of the dialogue in the movie "The Good, The Bad, and The Ugly,” when the
"man with no name" said, "There are two kinds of people in this world, my friend. Those with
loaded guns" -- and we hear the loud click as he pulls back the hammer on his big Colt .45 -"and those who dig" as he tosses the shovel to Tuco, who is looking down the barrel, finishing,
"You dig."
The technical guys generally feel they are doing all the digging, with the cost guys holding the
gun. To the technical guys, it is just a matter of who is under the gun on any given day, and the
propensity of the armed to be trigger-happy.
I digress. My wife is my editor. As she read what I have written so far, she reminded me of the
Jenn-Air kitchen appliances we bought because of the name. The igniter on the cooktop makes
an annoying clicking noise after the flame is lighted. We had technicians investigate several
times, while the cost was covered under warranty. One day, I happened to get a seat on an airplane next to a vice-president of Jenn-Air. I told him about our problem and he gave me a special
number to call. "How lucky," I thought, until I found it was the same number we had been calling
for service all along. Now we live with the annoying clicking. We would rather junk the cooktop
and get a new one than put up with hours on the phone explaining the same thing over and over
again in order to fix it. My wife wants a new cooktop, probably not a Jenn-Air. Jenn-Air will never
know. (Today I might have better luck by going to jennair.com).
I suspect we did not buy the only cooktop that had faulty igniters. It might have been a rare
enough problem that the service technician had never seen it before and might never see it
again. Maybe he filled out a report that went to headquarters. Maybe it said, "No Trouble Found."
He might have described it in such a way that it was compiled as one of the "trivial many" on a
summary report.
Some common denominator in a disciplined warranty analysis might have given the engineers
back at the headquarters a starting point. Often, a warranty report is a summary of whom to
charge for what, and is of little help to those who must figure out what to work on.
No Trouble Found
Conflict can occur when warranty, reliability, and product performance are not strategically differentiated by proper analysis of warranty, returned goods, and field parts that have not failed in
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order to identify product performance and reliability problems. Many think they are doing a good
job with all this data collection. Churning out reams of data and measuring thousands of field
returns typically results in the most common field failure: "No Trouble Found" or NTF.
I prefer a little bit of good information instead of a lot of data, given that the information helps
make good choices. The challenge is to get good information and avoid massive data collection.
Data collection has become too easy. Don't let it stand in the way of finding good information. If
you are swamped with data and uncomfortable with the outcome, you might want to think about
making a change.
Warranty is an accounting metric. It tallies the cost of product failure, and/or the revenue and
expense of extended warranties. Quality has come to mean just about anything these days. At
least one company defines quality as "Customer Enthusiasm." That might work for the marketing
department, but it won't do the engineers much good. They need a quantifiable metric in engineering units. A common definition of reliability is the probability that a system will perform its
intended function over given circumstances for a specified period of time. That is a good starting
point. It might help determine if one can bear the cost of a ten-year limited warranty on the
powertrain of a line of vehicles or if they should cut back to five years/50,000 miles. It may tell
the Director of Engineering that he has work to do, but by itself, leaves him in the dark as to
what to work on.
In the February 15, 2005 issue of Warranty Week, the feature article describes the work of David
Bien, Director of Reliability at Sub-Zero Freezer Company, and the SAS Institute Inc., to develop
a software package to analyze field failures in conjunction with the engineering staff in order to
identify opportunities for improvement. Maybe Jenn-Air has a similar approach by now, but SubZero's approach sounds encouraging. And the Director of Reliability is in charge of figuring out
what to work on. The next step is to convert every problem into a technical project, a process
described in my article "The Model for Solving Technical Problems".
Consuming Energy
I would say that if the design is sound, and important features and properties are effectively controlled in the manufacturing process, then the products should perform at the point of sale. I
submit that the best way to measure performance is not just by counting the number of failures
or adding up warranty costs. My preference is to think in terms of how well the product consumes energy to perform each of its functions.
One of my engineering friends said to me one day, "John, I can build a machine that won't break.
I cannot build one that won't wear out." If a machine wears out, it can wear out only in the
course of performing one of seven functions, which I use as a starting point for nearly every
technical investigation.
Most engineers would recognize this as a restatement of the second law of thermodynamics.
Stated simply, if you want a machine to do some useful work, (one of the seven functions) you
have to have an energy supply. The energy you pay for and the useful work can be measured in
common units. Joules work nicely. Once you compare the numbers, the useful work is always
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less than the energy you paid for. The law says that some energy is going to be lost and you
don't get to change the law! The lost energy results in things that the engineers would rather not
have happen, like heat, friction, vibration, etc.
These are the reasons machines wear out and annoy customers. If we could get the work out
equal to the energy in, we could theoretically build machines that never wear out and never
break. That being said, it follows that the best way to measure performance is to measure how
much energy is consumed in doing useful work and comparing it to how much energy you paid
for. Reduce the wasted energy, and machines will last longer. Once again, it's the law! I have
demonstrated this approach and use it almost exclusively in my approach to helping clients solve
technical problems around the world.
Preliminary Investigation
Danny Hakim, the reporter who broke the Lexus brake story in The New York Times, wrote: "The
company has not notified customers because it says it does not think the problem is widespread
and no injuries have been linked to it... The government inquiry was prompted by complaints
from 10 Lexus owners... The investigation is in the preliminary phase. It will become more serious if enough evidence of a potential defect is found... A technical service bulletin sent to dealers
recommended replacing the vehicles booster if the problem occurred."
Looking at warranty data at this point of the investigation would be a waste of time. Brainstorming what might be wrong is of similar low value. An investigation which begins by asking which of
the seven machine functions is failing, followed by building a function model of how the system is
supposed to work based upon the second law of thermodynamics will get the investigation past
the preliminary stage. Further investigation will reveal what matters, and get it fixed based upon
the principle of delivering energy to create useful work -- not sitting around comparing measured
parts to the print in order to figure out who is to blame. Engineers respond well to the model of
delivering energy to create useful work. It is intuitive and is based upon what they were trained
to do.
There have been billions of dollars spent on improving warranty and quality over the last 20 to
25 years. Nearly every company has a quality program based upon some model of improvement,
likely copied from the guy down the street. Sure, there have been improvements, but I am not
convinced that there was a fair return on investment. I suggest a far more effective and simple
approach is to just start with the second law of thermodynamics. Save the money you spend on
consensus management and team building, hoping it will result in better quality. Spend some of
it on good science.
Now we have a new starting point: performance is defined as how well a machine provides its
independent functions at the time of delivery; and reliability is defined as how long a machine
performs its independent functions well. The units will be in terms of work or energy, a system
based not solely on counting broken parts or computing the probability of system failure.
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A more effective strategic approach should include
the following:
• Are our products breaking or wearing out? There
are independent reasons for each. (By the way,
more often than not, warranty costs include more
failures from machines that break than those that
wear out.)
• Which of the seven functions are the most common failures? Have we already engineered our
way through this in another area and can we
emulate (copy the answer) instead of invent our
way out of this?
• How do we make the warranty system support
engineering and vice-versa, making warranty
data part of a system?

David Hartshorne and John Allen have years of experience
solving tough technical problems in manufacturing, product
performance and reliability around the world, mostly with
people who make planes, trains and automobiles. They
thrive on solving technical problems with speed, order, discipline and simplicity, and teaching clients how they do it!
David and John have created The New Science of Fixing
Things in order to offer their most significant developments
in a new training seminar. For more information, visit
www.tnsft.com

The New Science of Fixing Things offers two days of teaching and a self-paced online addendum.
The two days of classroom training will focus on Strategies for Fixing Things, and center on examples of performance and reliability problems provided by students. Attendees will learn how to:
• Understand the physics of performance
• Characterize the physics of failure by asking three good questions
• Know why problem solving has to be done in a particular order
• Identify the seven ways energy is used to provide useful work, and how it can fail to do so efficiently.
The self-paced on line training is an effective and convenient way to reinforce and apply TNSFT classroom training. It includes:
• Technical tools and reference materials
• Opportunities to review and reinforce TNSFT classroom material
• Application of TNSFT strategies to your own manufacturing problems
• Pre- and post-tests to check for progress
• Opportunity to monitor and report results and time spent on line to appropriate company members
• Certificate of completion
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