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as the displacement is increasing or decreasing.  In the interior of the dielectric there is no indication of electrification, because the electrification of the surface of any molecule is neutralized by the opposite electrification of the surface of the molecules in contact with it; but at the bounding surface of the dielectric, where the electrification is not neutralized, we find the phenomena which indicate positive or negative electrification.

The relation between the electromotive force and the amount of electric displacement it produces depends on the nature of the dielectric, the same electromotive force producing generally a greater electric displacement in solid dielectrics, such as glass or sulphur, than in air.

(12) Here, then, we perceive another effect of electromotive force, namely, electric displacement, which according to our theory is a kind of elastic yielding to the action of the force, similar to that which takes place in structures and machines owing to the want of perfect rigidity of the connections.

(13) The practical investigation of the inductive capacity of dielectrics is rendered difficult on account of two disturbing phenomena.  The first is the conductivity of the dielectric, which, though in many cases exceedingly small, is not altogether insensible.  The second is the phenomenon called electric absorption[1], in virtue of which, when the dielectric is exposed to electromotive force, the electric displacement gradually increases, and when the electromotive force is removed, the dielectric does not instantly return to its primitive state, but only discharges a portion of its electrification, and when left to itself gradually acquires electrification on its surface, as the interior gradually becomes depolarized.  Almost all solid dielectrics exhibit this phenomena of electric cables described by Mr. F. Jenkin[2].

(14) We have here two other kinds of yielding besides the yielding of the perfect dielectric, which we have compared to a perfectly elastic body.  The yielding due to conductivity may be compared to that of a viscous fluid (that is to say, a fluid having great internal friction), or a soft solid on which the smallest force produces a permanent alteration of figure increasing with the time during which the force acts.  The yielding due to electric absorption may be compared to that of a cellular elastic body containing a thick fluid in its cavities.  Such a body, when subjected to pressure, is compressed by degrees on account of the gradual yielding of the thick fluid; and when the pressure is removed it does not at once recover its figure, because the elasticity of the substance of the body has gradually to overcome the tenacity of the fluid before it can regain complete equilibrium.

Several solid bodies in which no such structure as we have supposed can be found, seem to possess a mechanical property of this kind[3]; and it seems probable that the


	↑ Faraday, Exp. Res. 1233–1250.

	↑ Reports of the British Association, 1859, p. 248; and Report of Committee of Board of Trade on Submarine Cables, pp. 136 & 464.

	↑ As, for instance, the composition of glue, treacle, etc., of which small plastic figures are made, which after being distorted gradually recover their shape.











[image: ]

[image: ]

Retrieved from "https://en.wikisource.org/w/index.php?title=Page:A_Dynamical_Theory_of_the_Electromagnetic_Field.pdf/5&oldid=7568737"


		Category: 	Validated




	





	Navigation menu

	
		

	
		Personal tools
	

	
		
			Not logged in
	Talk
	Contributions
	Create account
	Log in


		
	



		
			

	
		Namespaces
	

	
		
			Previous page
	Next page
	Page
	Discussion
	Image
	Index


		
	



			

	
	
		English
	
	
		
		

		
	



		

		
			

	
		Views
	

	
		
			Read
	Edit
	View history


		
	



			

	
	
		More
	
	
		
		

		
	



			

	Search

	
		
			
			
			
			
		

	




		

	

	

	
		
	

	

	
		Navigation
	

	
		
			Main Page
	Community portal
	Central discussion
	Recent changes
	Subject index
	Authors
	Random work
	Random author
	Random transcription
	Help
	Donate


		
	



	

	
		
	

	
		
		

		
	




	
		Tools
	

	
		
			What links here
	Related changes
	Special pages
	Permanent link
	Page information
	Cite this page
	Get shortened URL
	Download QR code


		
	




	
		Print/export
	

	
		
			Printable version
	Download EPUB
	Download MOBI
	Download PDF
	Other formats


		
	



	

	
		In other languages
	

	
		
		

		

	










		 This page was last edited on 9 July 2018, at 13:54.
	Text is available under the Creative Commons Attribution-ShareAlike License; additional terms may apply.  By using this site, you agree to the Terms of Use and Privacy Policy.




		Privacy policy
	About Wikisource
	Disclaimers
	Code of Conduct
	Developers
	Statistics
	Cookie statement
	Mobile view



		[image: Wikimedia Foundation]
	[image: Powered by MediaWiki]






