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Assis prov ides the reader w i t h the o p p o r t u n i t y t o become
fami l ia r w i t h Wilhelm Weber's 1847 e lec t rodynamics , which is
now a g a i n recognized as h i g h l y success fu l and most i m p o r t a n t .
No other e lect rodynamic theory s a t i s fi e s Newton's t h i r d law
and the consequen t c o n s e r v a t i o n o f ene rgy f o r a s y s t e m
of moving p o i n t charges. In a d d i t i o n to t h i s fundamental
s u p e r i o r i t y o f Weber's e lec t rodynamics o v e r the t r a d i t i o n a l
Maxwell t h e o r y, the re a r e c r u c i a l exper imen ta l r e s u l t s t h a t
are c o r r e c t l y p r e d i c t e d by Weber's electrodynamics, but t h a t
are i n c o r r e c t l y p r e d i c t e d b y the Maxwell t h e o r y, a s f o l l o w s :
Weber's elect rodynamics y i e l d s Ampere's o r i g i n a l e m p i r i c a l l y
co r rec t law f o r the fo r ce between c u r r e n t elements. It
pred ic ts the observed f o r c e on Ampere's b r i d g e . I t y i e l d s
loca l ized e l e c t r o m a g n e t i c i n d u c t i o n . I t s p e c i fi e s the
inverse f o r c e of i n d u c t i o n , the f o r c e on accelerated charges
due t o s t a t i o n a r y cha rges , t he back emf s p e c i fi e d b y Lenz's
law, bu t denied b y t h e Lorentz f o r c e . Weber's e l e c t r o ‑
dynamics exp la ins the r u p t u r e and f ragmen ta t i on o f w i r e s
c a r r y i n g heavy c u r r e n t s due t o Ampere tens ion . I t e x p l a i n s
the fo r ce t h a t d r i v e s the c u r r e n t c a r r y i n g m e r c u r y i n
Hering's pump. It e x p l a i n s the fo rce t h a t d r i v e s the Graneau
topper submarine down a t r o u g h of c u r r e n t c a r r y i n g m e r c u r y .
I t p r e d i c t s c o r r e c t l y the observed z e r o s e l f ‐ t o r q u e o n
the Pappas-Vaughan Z‐shaped a n t e n n a ( n o t considered by
Assis). Since energy is conserved f o r a s y s t e m of mov ing
point charges; the Weber theo ry p r e d i c t s a non rad ia t i ng
hydrogen a tom.

Ass is shows t h a t t h e Maxwell t h e o r y can be der i ved as a
special l i m i t i n g case of Weber's e lec t rodynamics , where
extended c o n t i n u o u s c losed c u r r e n t l o o p s o u r c e s m u s t b e

_assumed, i ns tead of mov ing p o i n t charges. The Maxwell t h e o r y
i s , thus, shown t o b e v a l i d f o r some s p e c i a l s i t u a t i o n s , bu t
not v a l i d in genera l .

Weber's elect rodynamics is based upon the a s t o n i s h i n g l y

299

mmsnsm‐ozmmm O1995 Plenum Publishing Corporation



300 Wesley

s i m p l e v e l o c i t y p o t e n t i a l , W = (qq'/R)[1 ‐ (dR/dt)’/2c2],
where R = r ‐ r ' i s t he s e p a r a t i o n d is tance between charges
q and q ' . As Ass is p o i n t s o u t , t he Weber theory is indepen ‑
dent o f t h e i n c o r r e c t Fechner hypothes is t h a t c u r r e n t s in
w i r e s c o n s i s t o f a n equal number o f p o s i t i v e and n e g a t i v e
charges fl o w i n g in o p p o s i t e d i r e c t i o n s . He a l s o demonstrates
t h e f a c t t h a t the Weber theory conserves energy ; and he
r e v i e w s the h i s t o r i c a l "comedy o f errors" o n t h i s p o i n t .

Ass is p r e s e n t s a wea l th o f i n t e r e s t i n g in fo rmat ion
about the e a r l y h i s t o r y of e lect rodynamics and the e a r l y
i n v e s t i g a t o r s . Some o f t h i s m a t e r i a l i s n o t g e n e r a l l y
known. Ass i s p rov ides v e r y good references f o r anyone
i n t e r e s t e d .

Assis shows how Grassmann der ived the B io t ‐ Savar t law
from Ampere's o r i g i n a l e m p i r i c a l l y c o r r e c t law f o r the
fo r ce between c u r r e n t elements under t h e assump t i on tha t
the fo r ce on a c i r c u i t element is produced by c u r r e n t
fl o w i n g in an e n t i r e mechan ica l l y r i g i d closed c i r c u i t .
Needless to s a y , in gene ra l , charges need n o t form c o n t i n ‑
uous c losed c u r r e n t l o o p s in mechan i ca l l y r i g i d c i r c u i t s ; so
the B io t -Sava r t law f o r c u r r e n t elements ( o r mov ing p o i n t
charges) is in genera l n o t v a l i d . Nor is the Maxwell t heo ry,
which i s based upon the B io t ‐ Savar t l aw, in genera l va l i d .
A p a r t i c u l a r l y s imple s i t u a t i o n where the Grassmann‐Biot‑
Savart cond i t ions a r e n o t s a t i s fi e d is provided by the
Ampere b r i d g e e x p e r i m e n t . The f o r c e o n one p o r t i o n o f a
c i r c u i t due to the remainder of t he c i r c u i t is measured.
The e n t i r e closed c u r r e n t l o o p is no l o n g e r mechanical ly
r i g i d . The one p o r t i o n is allowed to be mechanically
independent of the r e s t of t he c i r c u i t by c o n n e c t i n g it
th rough mercu ry c u p s . The Weber-Ampere law p r e d i c t s c o r r e c t ‑
l y q u a n t i t a t i v e l y t h e observed f o r c e o n Ampere's b r i dge .
The Maxwel l ‐ Biot ‐ Savar t l aw, v i o l a t i n g Newton's t h i r d law,
i s incapab le o f p r e d i c t i n g a un ique f o r c e ; and, whatever
value t h a t m igh t be chosen, it is t o o sma l l . Ass is describes
some o f the many expe r imen ts t h a t have been done to de te r ‑
mine the f o r c e o n a p o r t i o n o f a c i r c u i t due t o the remain‑
der o f t he c i r c u i t .

Ass is considers one of the most i m p o r t a n t fundamental
open ques t i ons in modern phys i cs . I f both the mechanics as
w e l l as the elect rodynamics f o r a f a s t moving p a r t i c l e
w i t h both mass and charge a r e t o b e e m p i r i c a l l y determined
s imu l t aneous l y, what can be concluded from the exper iments
t h a t have been performed? A s s i s shows t h a t the Kaufmann‑
Bucherer expe r imen ts y i e l d an ambiguous r e s u l t . Weber's
e lect rodynamics is s u f fi c i e n t to e x p l a i n the r e s u l t s when no
mass change w i t h v e l o c i t y i s assumed; w h i l e the t rad i t iona l
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Maxwell theor r e q u i r e s a mass change w i t h v e l o c i t y , m =
mq/ 1 ‐ va/c2 . A s s i s does n o t d iscuss t h e ex t remely
i m p o r t a n t Ber tozz i e x p e r i m e n t , which a p p a r e n t l y r q u i r e s mass
change w i t h v e l o c i t y .

A s s i s considers the g e n e r a l t w o body problem f o r weber
e lect rodynamics. The Weber t h e o r y is seen to be thereby
l i m i t e d t o r e l a t i v e v e l o c i t i e s l e s s than 1/Ec. Rutherford
s c a t t e r i n g u s i n g the Weber theory i s shown t o d i f f e r from
pure Coulomb s c a t t e r i n g .

Ass is w i s e l y avo ids any d iscuss ion of "special r e l a ‑
t i v i t y , " which w i t h the f a i l u r e o f the Maxwell t heo ry may
now, i n o u r v i e w, b e p r o p e r l y regarded a s defunct .

One of the astound ing successes of the Weber theo ry is
i t s a p p l i c a t i o n i n g r a v i t a t i o n , where qq' i s rep laced b y
-Gmm', G be ing the u n i v e r s a l g r a v i t a t i o n c o n s t a n t and m and
m ' being the masses o f the i n t e r a c t i n g bodies. Mach's
p r i n c i p l e is confirmed. The mass t i m e s acce lera t ion f o r c e is
the i n v e r s e fo rce o f i n d u c t i o n , the back emf o f Lenz's
law. Ass is shows t h a t , i f the g r a v i t a t i o n a l p o t e n t i a l a t
the o r i g i n produced by the d i s t a n t masses of the u n i v e r s e
i s ¢ , then t h e Weber f o r c e o n a n a c c e l e r a t i n g body o f mass
mat the o r i g i n is g i v e n by F = ‐ m(¢/c ’ )a , where a is t h e
accelerat ion. The r e s u l t i n g cosmolog ica l c o n d i t i o n t h a t
NC2 = 1 is n o t considered by Ass is .

Despi te the g r e a t value of t h i s book, the reader should
b e aware o f i t s l i m i t a t i o n s . I t i s in tended p r i m a r i l y f o r
the undergraduate or fi r s t y e a r graduate student . I t is n o t
w r i t t e n f o r t he m a t u r e researcher; a l though the matu re
researcher can fi n d much u s e f u l m a t e r i a l in the book. The
book i s l i m i t e d e s s e n t i a l l y t o a c t i o n a t a d is tance; s o
r a p i d l y v a r y i n g e f f e c t s and r a d i a t i o n , r e q u i r i n g fi e l d s , a r e
not considered. Wesley's e x t e n s i o n of the Weber theory to
fi e l d s is b r i e fl y mentioned. One of Assis' goals is to
present an a c c o u n t of Weber's elect rodynamics t h a t w i l l be
palatable to those a l ready taugh t to bel ieve the Maxwell
t r a d i t i o n . The book, thus , tends t o g i v e the i m p r e s s i o n
that Weber's e lec t rodynamics i s a lways compat ib le w i t h
the Maxwell t h e o r y, which i s , of course, f a r from the t r u t h ;
as the numerous de ta i l ed examples presented in the book
i t s e l f amply confirm.

Ass is is aware of t he f a c t t h a t Weber's e lec t rodynamics
does n o t seem t o b e e n t i r e l y s a t i s f a c t o r y f o r f a s t cha rges .
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