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A lecture in memory of
Charles Proteus Steinmetz
Apr 9, 1865 Oct 26, 1923

Legendary pioneer of
electrical engineering,

On the 15@ anniversary
of his birth
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to give this lecturdor Steinmetz has been a
powerful role model for me, because of his:
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(i) Qreatively living a wonderfully full life, |
(i) And doing all this in the face of hardships
that could have crushed a lesser soul.

Backin 1978 at MITas | struggled to launc
later revolution | kepta his photo ormy office
wall (see at right, just above the chair) . . .
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Aswe travel throughtime . . .

Link

Keepthese words in mind . .GThe farther backward you cdook,
the farther forward you can se&c Winston Churcti
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¢ KSyYy ¢ S brithe A@ ée¥tricity revolution
Involving Steinmetz

And on the later VLSI microchip design revolution

that | participated Iin
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as eversmaller, eveimore-empowering microsystems

become embedded into almost everything.

Note: This slideshow (with links) will be posted online, for later reference.
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2 S égin in thel400s
duringthe Renaissange

a time of transformational
cultural advances . . .

PragueAstronomical Clocke. 1410:

The mechanization of astronomical
calculations during the Renaissance:

A stunning confluence dhe
Mathematics ScienceEngineering
Architecture and Art of the time. .

Photoby HectorZenil(www.hectorzenil.nex
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Thus it begins:Charting the Early Voyages during the A§Biscovery, c.1492522 . . .

- Spain and
posessions
. Portugal and
posessions
-3 Columbus
— G. Caboto
— S. Caboto
—» Cartier
Cabral
—» de Gama

~——» Magellan
O Balboa
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Exploration rates escalated as
masscommunication by
printing also spread in the late
1400s, enabling adventurers to™
ever more quickly propagate
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Replica Gutenberg Press at the
Featherbed AllefrintshopMuseum:

—
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http://en.wikipedia.org/wiki/Printing
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The escalation is evidenced, a generation later,
in Diogow A 0 SriukkEmaré-detailed World Map as of 1527 . . .
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Just exponentiation of THINGS?DEAS ithe minds ofever more peopl@
Is that all it is? IDEAS on how to MAKE and USE things . .
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disruptive waveof technological innovation,

and so began thendustrial revolution(~176G1850) .. .



http://en.wikipedia.org/wiki/The_Structure_of_Scientific_Revolutions
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http://en.wikipedia.org/wiki/Industrial_Revolution

During the Industrial Revolution the mining of
coal and irorore was greatly amplified by steapower . . .
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Some of theesulting iron was usetb make more steam engines,
and the positive feedback generated darative expansiofprocess . .



http://en.wikipedia.org/wiki/Recursion
http://en.wikipedia.org/wiki/Iterative_design

Initially, heavy industrial raw materials
and products were transported using
the expanding canal system
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Canals in the United States
about 18256

. BCALE OF MILES .
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BB (KS ™y -pow@édXailrdatisdhegin interconnecting mines to
iron-works and ra#imakers, enabling moreapid expansion of railroads . . .
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Snip from Google Images



These charts reveal the rapid early spread of railroading in the US . . .
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http:// www.cprr.org/Museum/RR Development.html#2



http://www.cprr.org/Museum/RR_Development.html#2

The expansion was accelerated by rapid spread of telegrapghy iti850s,
the effect analogous to that of printing in the age of discovery . . .

THE INVENTION
OF THE
TELEGRAPH
AND TELEPHON!

(Snip from Google Images)
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Zooming into the map of telegraph statlons In 1853.
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The much expanded railroad system, as of 1860 . . .
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1860 _7This map shows the extent of railway devel- X
opment just prior to the Civil War. The decade

1850-1860 was a period of rapid railway expansion,
characterized by the extension of many short, dis-

jointed lines into important rail routes. This decade marked the beginning of railway development in the region west of the
Mississippi River. By 1860, the “Iron Horse’ had penetrated westward to the Missouri River and was beginning to make itself

felt in Iowa, Arkansas, Texas, and California.


http://www.cprr.org/Museum/RR_Development.html#2

All that set the stage for another disruptive wave of innovation,
andthe Second Industrial Revolutidegan in the 1860s/70s . . .



http://en.wikipedia.org/wiki/Second_Industrial_Revolution
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TheSecondndustrialRevolution*wascharacterizedy
(1) the build out of railroads
(2) largescaleiron and steelproduction
(3) widespreaduseof machineryin manufacturing
(4) greatlyincreaseduseof steampower
(5) useof ol
(6) beginningof electricity
(7) electricalcommunications ¢ Wikipedia
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1860 _This map shows the extent of railway devel- .
The decade

opment just prior to the Civil War.
1850-1860 was a period of rapid railway expansion,

characterized by the extension of many short, dis-

jointed lines into important rail routes. This decade marked the beginning of railway development in the region west of the
Mississippi River. By 1860, the “Iron Horse” had penetrated westward to the Missouri River and was beginning to make itself

theercrnna.,

felt in Iowa, Arkansas, Texas, and California.
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1870 —Ailthough the War Between the States tem-
porarily halted railway development, many projects
were resumed or initiated soon after the close of
that conflict. The nation’s network increased from
30,626 miles in 1860 to 52,922 miles in 1870. An
outstanding development of the decade was the construction of the first railroad to the Pacific Ocean, making it possible for
the first time to travel all the way across the country by rail. Railway development in the Mississippi and Missouri valleys
was especially notable during this period.
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