
Lecture notes from McClellan and Dorn reading… McClellan and Dorn: 279-323 Timber, coal, 
etc. and Legacies… two chapters of reading 
 
Do stuff on Iron, charcoal, and steel fabrication. 
 
Do stuff on steam engines. 
 
  

 
Cholera and Maps… 
 
Largest pandemic in the 1850 killed over 1 million people, mostly in Eastern Europe and Russia.  
But later epidemics killed thousands upon thousands.   
 

 
 

In France: Peasants tended to think of dirt as a good thing.  They associated full-body bathing 
with corpse cleaning before a burial.  Before 1835 only the face was washed daily and only 
once per week with soap.  Sheets changed once per month, shirts and socks once per week.  
Filthy living conditions... animals coming and going... etc.  

 
Debate bet. "infectionists" and "contagionists"... and the various models: physiological, 

experimental, nervous, and humoral. 



Contagionists wanted to isolate and contain the epidemic while the infectionists wanted to 
clean things up.  The most important result of the epidemic was the abandonment of 
Hippocratic "constitutions" theory and the adoption of a more sophisticated human 
environmental understanding encouraging better sewage and hygeine. 

 
 
 
 

John Snow (1813-1858)  British physician and a leader in the adoption of anaesthesia and 
medical hygiene, and is often considered one of the fathers of epidemiology for his work in 
tracing the source of a cholera outbreak in Soho, Westminster, England in 1854. 
 
1847 John Snow's On the Inhalation of the Vapor of Ether 
1858 Snow's Chloroform and Other Anesthetics, and Their Action and Administration 
 

 



Soho, Westminster, England in 1854: Map of Cholera victims 

 
 

 



 
Infectious vs.  

 
Cholera bacteria 

 
Chapter 14, 15 in the newer editions 

 
Do Boscovich and Kant. 
 

 
Boscovichian atomic forces from 1763. 
See next one for better details. 



 
On the right it falls into a -1/r^2 gravitational force. 

Notice the stable and unstable points. 
 
 

 
 
 

Galvani… 

 
1786- From Galvani's own description of the experiments: " 

Therefore having noticed that frog preparations which hung by copper 
hooks from the iron railings surrounding a balcony of our house contracted 
not only during thunder storms but also in fine weather, I decided to 



determine whether or not these contractions were due to the action of 
atmospheric electricity....Finally....I began to scrape and press the hook 
fastened to the back bone against the iron railing to see whether by such a 
procedure contractions might be excited, and whether instead of an 
alteration in the condition of the atmospheric electricity some other 
changes might be effective. I then noticed frequent contractions, none of 
which depended on the variations of the weather ." 

 
Volta’s piles or cells.   

   
1800 – Volta’s voltaic pile, a forerunner of the electric battery. The first pile consisted of a 
number of discs of zinc and silver separated by pieces of wet paper and arranged in a vertical 
column.  Copper and zinc in acid proved to be better choices. 



Transmission war:  
AC vs. DC 
Tesla and Westinghouse vs. Edison and G.E. 
 

AC Transformer equation: Voltage and Number of turns:     
 
 
V=IR   Ohm’s Law 
 

 
Power of transmission P = IVcosφ, Current times Voltage times cos of phase. 
 
but Power loss P = I2R, whereas power loss with voltage is inconsequential.  
 
 
 



The Electric Chair: Concept by Edison 

   
 

 
 A prison execution chamber.  Looks like a church…. 

 



      Not so clean. 
 



 

  
Faraday’s Law of electromagnetic induction:  
E is electromotive force in volts  [this is the electric term] 
dPhi is magnetic flux diffy in webers [the motive term… magnetic flux is a measure of motion.] 
dt is time differential   [the time differential] 
 
So… some measure of electricity is found by finding knowing the change in magnetism over 
time.  
 

 
Coil of wire, composed of N loops with the same area, Faraday's law of electromagnetic 
induction 
 
This leads to motors: 
 

 
 



 
 
 


