
SECTION I

Engineering
philosophy
ThomasA. Edison,recognizedasoneof mankind’smosttalentedinventors,oncesaid,
"Geniusis onepercentinspirationandninety-ninepercentperspiration."In uttering
this statementhe failed to recognizeanotherimportantingredient.There are many
brilliant technicianswho haveuntoldinspirations,and therearemanywho perspirea
good deal-oftentimesthesameindividuals. But this combinationof inspirationand
perspirationdoesnot necessarilyresult in the productof "genius." Continuing the
premise, if one examinesthe field of engineers,from studentsto experienced
practitioners,onefindsthatoftenthemostbrilliant or talented,from thestandpointof
fundamentalknowledgeof the relevantengineeringsciences,is not necessarilytheone
who displaysthemostproductivecreativeability, althoughall thoseconsideredmay
perspireanequivalentamount.Thedifference,thethird ingredient,could becalledthe
necessaryphilosophyor attitude.

Thisphilosophycannotbewrappedup in a simplesmall packageanddistributedto
theengineeringstudent.Psychologistsmaystudyits existenceanddebatewhetherits
possessionis a result of inheritanceor environment.Many have often heard the
expression"Engineersarea strangebreed,"a statementwhich, indeed,hasa basisin
fact. An engineeris as much a creativeartist as a painteror a sculptor.A "good"
engineeris, indeeda masterartist. Usingonly the laws of physicsandchemistryas his
brushandcanvas,andthe materialresourcesof the world as his paint, the engineer
"creates"machines,systems,gadgets,anddevicesthatbecomesucha commonpartof
one’s existencethat we scarcelynotice them. It is as if Vincent van Gogh not only
createdhis masterpiecesbut developeda machineto makea perfect reproduction
availableto all who desiredone!

Mostengineersmaynotconsiderthemselvesascreativeartists,but if theyarenot
creative,theyare notfulfilling themost rewardingrole of theengineeringprofession.
Probably the mostnotableexampleof this analogyin history is Leonardoda Vinci
1452-1519who indèédis consideredoneof the greatestartistsandengineersof all
time. This was not.unusualduring the Renaissanceera. Although all engineershave
not beengifted with the talent for painting or sculpture,all good engineershave
developedthephilosophyto use the tools at their disposal,as did daVinci, to develop
or createthe mostdesirableor usefulengineeredproductas the chargemaybegiven
him. This product could be a bridge, a thermodynamicmachine,or a household
device.The productsof suchengineeringgeniushavedoneinfinitely moreto change
thedestinyand life-styleof mankindthanhavetheworks of thegreatestmastersof the
arts.
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This sectionincludessomediscussionson various conceptsof engineeringphilos
ophy. Hopefully, the readercanstartpiecingthe puzzletogetherfrom the contentof
the chaptersin this section. From these chaptersone will recognizethat to be a
successfulor creativeengineeringdesignerfirst requiresa thoroughknowledgeof the
relevantlawsof physicsandchemistry.Withoutthis knowledge,theengineeris like the
painterwithouta full inventoryof paints.Fromthis startingpoint, it maybe that the
piecesof thepuzzleareendlessthat is to say thatanyonewho heldall thepieceswould
essentiallypossessthe secretof life. The discussions,however,areintendedto include
someof the key pieces-certainlyenoughto point out the properdirection.

If the knowledgeof the physicalprinciplescould be consideredthefoundation,the
cornerstonewould becuriosity. Curiositynotonlyfor its own sake,but asit relatesto
the chore at hand. The good engineeris never satisfied with a lack of thorough
understandingof the problem. If he encountersa problem which he does not
understand,hewill notsimply restcomfortablywith the"assurance"of a colleague.He
will question, study, and researchuntil he possessesthe understandingand the
knowledgethat heis comfortablein this understanding.

But thebuilding is notconstructedof afoundationanda cornerstonealone.And the
point of this discussionis to illustrate that thefoundationdoesnota building make!
Othercomponentparts,properlyplacedare necessary.

The chaptersin this sectionstartwith a discussionon the differencebetweenpure
and applied science.The reasonthis topic was authoredis that many engineering
efforts have become deadlockedin the argumentsof thoroughscientific under
standing.Fromthis introduction,severalotherkey ingredientsare presentedsuchas
simplicity, theuseor misuseof so-calledrulesof thumb,how neglectof minordetails
leadsto designfailures,with thefinal chapterin this sectionaddressingthe economic
question-canour economicsystemafford the priceof engineering?

The chapter on the "New EnergyTechnology" is intendedas a lesson to the
engineeringpractitionerto recognizethetruecomponentsof the"bigpicture,"but also
presentsa messageto thosewho would lookfor greenerpasturesacrossthefence,when
the finest fodderis beneaththeir feet.


