17. EIR Introduction - The Pen

By Doug Knight

What is an Engineer-in-Residence?

In school every couple of weeks

Talk about science, technology, and engineering

Answer questions about engineering in the real world

Qualifications

Professional engineer

Engineering degree in chemical engineering plus experience in mechanical and electrical engineering, software, technical writing

What is engineering?

Practical application of science and mathematics to make things, but engineers do many different things.

Engineering is all around you. Almost everything has engineering associated with it in some way

Do engineers work alone?

No - work with other engineers and with scientists, technicians and technologists and skilled craftspeople, plus accountants, etc

What is the difference among them?

Science - more theoretical

Engineering - applying the science to make useful things

Technicians and Technologists - hand-on practical

Skilled Craftspeople

A Quill Pen

Grab a feather from a friendly goose – then not so friendly

Make two cuts

Use as a pen

Problems

Need to keep filling with ink

Not very reliable – breaks and smudges

Poor for a lefty

Need to keep making your own ink…

So the engineers looked at the problem

Is there much engineering in a common item like a pen?

A Bic pen - cost 10 cents including materials, assembly, packaging, shipping, profit

Construction

Metal ball

Ball holder

Plastic tube to hold the ink

Ink

Plastic tube for holding the pen

Cap

Metal Ball and Holder

Metallurgist - Don't want the ball to rust or corrode

Must be resilient to changes in heat - pen must work in the summer and winter

Mechanical engineer to design for tolerances

Ball must be loose enough to turn and tight enough not to let the ink fall out – metal is tungsten carbide – ball takes 60 machine hours to make

Plastic Tube

Chemist who developed the plastic – where does plastic come from? Oil – nylon, polyester all come from oil. 

How does the oil get to the plastics plant? Geologist, Petroleum engineer, Civil engineer, Marine engineer…

Chemical engineer who developed the process to make the plastic

Mechanical engineer for the design to fit in the holder

Someone created the glue or sealant that holds the tube to the holder

Ink

Chemist that created it and probably additives for physical properties

Colour – not all pens are black or blue – dyes are chemicals

Viscosity - the flow - not too loose and not too sludge - Don’t want the ink to spill out if the pen is upside down

Plastic Case, and Cap

As for the ink holder

Hole - to prevent an internal vacuum

Is there much world class engineering in Canada?

Confederation Bridge - longest bridge over and ice covered waterway

CN Tower - tallest free-standing structure in the world

Canadarm on the space shuttle

De Haviland Beaver - bush plane

Hibernia oil platform

Peterborough lift locks

Quebec Bridge - longest cantilever railway bridge in the world

Rideau canal system / Welland Canal

Spiral tunnels

Does Canada have any great scientists?

At least eight Nobel winners in the last 15 years

Great Canadian Scientists

Roberta Bondar

Sir Frederick Banting and others – Insulin

Go to www.science.ca/css/gcs/reference.htm

Think about engineering.

Look around

Be curious about how things are made

How would you make it  

Can you think of anything that has no engineering associated with it?
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