
    Skip to main contentScientific American

Sign in


September 1, 2018
3 min read


The Ancient Roots of the Internal Combustion Engine
Taking apart the internal combustion engine reveals our collective genius

By Lewis Dartnell, Jos&eacute; Miguel Mayo & Matthew Twombly
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Humans demonstrate not only an extraordinary capacity for transferring knowledge from one generation to the next, they are also supremely skilled in building on this know-how to create novel technology, whether it be an Acheulean hand ax or the modern electrical grid. This vast web of interconnected knowledge and practical capability has required the labors of millions over the millennia. The subtleties of technologies from stone flaking to high-voltage transmission lines could take a substantial time to recover if humanity were ever forced to reboot civilization after a nuclear conflagration, an asteroid strike or some other global catastrophe.
The power of teaching, copying and, especially, enhancing the creations of previous generations sets our species apart from all others. A new invention is rarely ever completely innovative: most often it is a rearrangement or embellishment of preexisting technologies. The internal-combustion engine presents a particularly clear example. It was invented by picking off-the-shelf-components from a library of existing mechanical modules. If you peel back the metallic skin of the hood and dissect the engine as you would an organism, you will find a compact organization of individual mechanisms, each performing its own function in precise coordination with the other components, each with its own centuries-long history.
In aggregate, the internal-combustion engine almost miraculously transforms heat released by burning fuel into the smooth motion of the vehicle. The rapidly beating heart of a car is a set of engine cylinders and pistons, themselves essentially identical in form to ancient water pumps. The explosive expansion of hot gases produced by igniting fuel in the cylinders shunts out the pistons, but this back-and-forth movement must be translated into a rotation of the driveshaft and wheels. Three of the engine's components—the crank, camshaft and flywheel, all with ancient roots—deserve special mention in this process.
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The story of these parts, illustrated here in a historical chronology, demonstrates that even though the purring engine in a brand-new sports car may seem like the height of modern technological sophistication, it is in fact a mishmash of components co-opted from ancient inventions. Some of them reach back to ancient China or even the very beginnings of civilization itself.
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Credit: José Miguel Mayo (engine) and Matthew Twombly (insets)

Rights & Permissions


Lewis Dartnell is author of the New York Times best seller The Knowledge: How to Rebuild Our World from Scratch (Penguin Books, 2014).

More by Lewis Dartnell
More by José Miguel Mayo
Matthew Twombly is a freelance illustrator and infographic designer. His work can be viewed at www.matthewtwombly.com.

More by Matthew Twombly

[image: Scientific American Magazine Vol 319 Issue 3]This article was originally published with the title “Techno Sapiens” in Scientific American Magazine Vol. 319 No. 3 (September 2018), p. 40
doi:10.1038/scientificamerican0918-40View This Issue





Expand Your World with Science

Learn and share the most exciting discoveries, innovations and ideas shaping our world today.
SubscribeSign up for our newslettersSee the latest storiesRead the latest issueFollow Us:

[image: Scientific American publications in print & digital formats]

	Return & Refund Policy
	About
	Press Room
	Accessibility Statement


	FAQs
	Contact Us
	International Editions


	Advertise
	SA Custom Media
	Terms of Use


	Privacy Policy
	California Consumer Privacy Statement
	Use of cookies/Do not sell my data



Scientific American is part of Springer Nature, which owns or has commercial relations with thousands of scientific publications (many of them can be found at www.springernature.com/us). Scientific American maintains a strict policy of editorial independence in reporting developments in science to our readers.
© 2024 SCIENTIFIC AMERICAN, A DIVISION OF SPRINGER NATURE AMERICA, INC.
ALL RIGHTS RESERVED.



    
    
  