Jeff Johnson- Endeavor Cohort 1

Engineer Interview

Placing the E in STEM

12/28/09 


Context of Interview:


Who: Troy Thorson

Occupation: Chief Mechanical Engineer- Cordless Advanced Engineering Team


Company: Milwaukee Tool

Questions Asked in Interview:

Q.  What type of engineering are you involved with or want to be involved with?
A. Mechanical Engineering-cordless division.  All ideas for every cordless tool go through him. 

Q.  What do you enjoy the most/least about engineering?

A.  He enjoys the building, fixing, rebuilding of tools and other projects.  He loves to use the CAD program to design.  He also enjoys seeing his teams’ ideas come together in a prototyped realization.  The part of his job that he likes the least is the paper work and administrative end of his job.

Q.  What checks and balances do you use to make sure that you do not make mistakes?

A.  At Milwaukee Tool they complete peer reviews where members of teams come together with their preliminary ideas and must explain and support them under the questioning of the entire team.  During this time, potential flaws in thinking or design are weeded out.  They also discuss future issues that may arise in the next stage of development.  Troy mentioned that during this time people are pretty blunt when they see errors in thought or design.  They also have phase checkpoints in which all designs must pass in order to move on in development.  Troy also stated that the most important check is all the testing that occurs before a product is sent out to the regular population.  He said that before any tool goes out it is sent to 50 people who work that particular tool to the maximum.  They then listen to these people to find out what worked and what did not.  Then they go back and redesign to fix the negatives and perfect the positives.  This all helps ensure a quality product is sent out to their customers.  This is one of their core beliefs within Milwaukee Tool: Being Committed to Customer Satisfaction.

Q.  Give an example of a time when you had to teach a skill to other engineers.

A.  Since Troy is the head engineer, he is constantly teaching skills to the new engineers.  Most of this teaching comes within the context of the peer reviews.  Troy is known for his ability to calculate things quickly and accurately so he is the “go to” guys for that.  He tries to teach all his new engineers his calculation techniques but many rely on tables and charts to complete their calculations.

Q.  Tell about a time when a project team effort he was involved with failed.

A.  He explained how his boss came to his team and wanted them to make a conduit cutter built the same as a copper pipe cutter.  They worked on this even though they knew the bevel gauges and the stress created were not the same with steel and copper.  They calculated out the gears stresses and realized that this task was not possible in the same way as the copper cutters were.  When they came back to their boss and explained what they tried and how they worked to an unsuccessful end, he was not pleased with the result but understood they worked within the criteria given.  They are continuing to develop this idea however using different materials and different constraints.

Q.  What factors would you consider to be an engineer’s bread and butter?

A.  An extreme attention to technical detail, logical thinking, the ability to calculate and problem solving in the context of a team.  

Q.  What is your best asset?

A.  Calculations

Q.  What step by step criteria do you use to make difficult decisions that involve other engineers?

A.  We use a three stage process: Concept, Development and Execution.  In these stages, we implement a peer review for each idea that comes out.  Once we settle on an idea, I then require each engineer to make three revisions of that idea.  We then go over them in a peer review and ask what kinds of test can we use to test this tool.  This multi-layered approach gives us the assurance of a higher quality product.

Q.  What are your greatest successes?  

A.  The greatest success that he mentioned was their ability to analyze failures.  They use principles of logic to try to understand why parts might break: i.e. material, loads, inadequate parts.  The ability to get to the root cause is the number one greatest goal within his department.  Failure is accepted as long as you can identify the reasons why and be able to redesign to fix the problem.  He also mentioned that in order to learn from mistakes, they look at all returns and analyze the reasons for returning and are continuously changing and improving their products.  The product is not ever completely finished; it is constantly in a state of redesign or tweaking.
We talked for about an hour and a half and I realized that this guy knows his stuff and is really good at.  He lives for problem solving.  I did ask him about what makes the Milwaukee Tool impact tools so superior and he mentioned that it is this attention to constantly making adjustments to make a better tool.  Listening to the customer’s wants and needs and then giving them it makes Milwaukee Tool as successful as they are.  On a side note we talked about my robotics team of 6th graders and the competition they are committed to in May and has offered his services, parts and rapid prototyping machine to help my students in their progress.  That was a nice little Christmas give for my students, a corporate sponsor.

What Makes this Person an “Expert” Problem Solver?
The main component that makes Troy an expert problem solver is that fact that his entire job is problem solving.  He must make logical decisions all day with the context of the peer reviews, design team meetings as well as in the administrative part of his job as well.  The fact that he has been with Milwaukee Tool for 11 years straight out of college and is now in a position of leadership as the Chief Mechanical Engineer in the cordless tool division is a testament of his “expert” status.  If he were not an expert, he would not be in the current position.  When I asked him about what design method he uses, he did not mention any of the ones we discussed in class, however when I explained to him the Dartmouth design and NASA design, he was able to align many of the steps that they complete with these models.  All in all, being able to take an idea from a thought or a note on a napkin all the way through production and sales requires a person to be an expert problem solver because many problems arise along the way and must be solved n order to move to the next stage of development.  Without this attention to mistakes and redesign, quality products would not be possible and we would all have to settle for tools that break or do not complete tasks as we need them to.
Types of Problems Solved Routinely and Analysis:
When Troy was talking to me about his day to day life as a mechanical engineer for Milwaukee Tool I was listening for the types of problems that he experiences on a daily basis.  Looking at the article written by Jonassen, I was able to identify several types of problems that Troy was routinely faced with.   A mechanical engineer will need to be faced with logical problems on a daily basis.  They approach problems that require them to reason out a solution.  They try to create a product in the most efficient manner in an effort to lower the cost of production, thus lowering the overall cost to the consumer.  Troy and his team must make logical decisions on why certain things work with the product and more importantly why they did not work in an effort to create a better product.  Another type of problem that Jonassen discussed was algorithmic problems.  Talking with Troy in our questioning period, he indicated that his number one strength was his calculating abilities.  He did say that he was the “go to” guy in his department but in the next breath, he mentioned that most of his job’s calculations and numbers can be found in a table or chart somewhere.  He mentioned that a lot of the math that they use has been done before so they do not have to recreate the wheel so to speak.  They can just use the data that has already been calculated.  Understanding the number process and calculations, however, make the overall task of product development and production more efficient and cost effective.  As far as rule using problems go, within Troy’s day he must use procedural steps in order to be able to assemble the tool correctly and effectively.  Following the constraints and rules of the materials and production methods are seen on a daily basis in this mechanical engineer’s day.  The decision making type of problems is almost a perfect description for the type of work that Troy does in his job.  In every peer review and redesign meeting, he and the other engineers are identifying the benefits and limitations of every component weighing out every option ranging from type of material to shipping.  The descriptions of the different types of problems that Jonassen made with his article almost identically described what Troy and his team do on a daily basis.  They approach every decision based on almost every kind of problem listed.  After talking with Troy, it is no wonder why Milwaukee Tool is known world wide for their high quality products.  If more companies would put forth this amount of effort and desire for a superior product, we would never have an issue with faulty products again.  It is not just a fluke that Milwaukee Tool tools work well and last a long time.  It takes a lot of thinking, planning and problem solving along the way but I think they do this very successfully.  I look forward to working in cooperation with them and my students in the future. 
