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I t  may interest the readers of <'SCIENCE to know the 
opinion held in Germany those ,,henomella 
which led hlr. W. Crodtes to believe he had discovereti a 
fourth state of matter. For this purpose we have trans- 
lated and abridged an article by Dr.  J. Puluj, the \\:ell- 

/ rode particles form a very beautiful metallic mirror on 

the glass walls. [Aluininum particles are the only ones 

which form no metailic deposits. This may be accounted 

for by their chemical constitution.] T h e  conduction of 

the current, therefore, is effected by the convection of the 

electrode particles, in which static electricity is accumu- 


I lated. \TTe have here a case of nlolecular electric con-
, vection, analogous to that  observecl by h'lr. R o ~ ~ ~ l a n d  
in
his hi^ has demollstrated tha t  
when a luovable horizontally placetl Ineta] ring, charged 
with static, positive or negative, electricity is made to 

known scientist of v ienna,  pi,blished ill ~ h ~ , , ~ ~ i h ~ ~rotate around a vertical axis, it will divert a magnetic I 

Zeitzt~zg:" 
Accottliiig to hlr .  Puluj, the  beautiful experiments of 

W. Hittorf publishetl in 1869,under the title " Electrical 
Collductlbility of Gases," have received too ]ittie attentioll 

our it lnay be, on accoullt of the 
title. T h e  scientific labors of Goldstein, 2nd some inter- 

II 
esting researches of Reitinger and Urhanitzlty have met 
with the same fate. TT'. Crookes, the renowned English 
chemist, to whom the writings of the above-named gen- 
tlrinen were evidently ~ ~ n k n o l v n ,  made similar experi- 
ments, the results ofwhich tlitl not tl~ffer essentially from 

If a greater attenuation takes place, the cluster of light 
disappears and the glimmering light floats over the whole I 
tube, w h ~ l e  at the same time, next the t l e ~ ~ ~ r o t l e  a second 
dark space appears which becomes greater with the 
grrater a~tenuat ion .  If  the artenuation still further in- 
creasts, the tiark space fills the whole lube and the glass 
walls shine in a brilliant, green, phosphorescent light. 
Mr. Crookes now believes that this pheuomer~on of phos- 
phorescence comes from the remaining gas, which at  this 1 

high state of attenuation has passedinto an ultra-gaseous ! 
state, a " fourth state of matter." ( 

But these phenomena are  very different at  a higher , 
pressure. Direct measurements have shown that the 
phos~horescence does not appear at  the millionth attenu- 
ation, and that  the thirty thousandth attenuation is suffi- 
cient to produce it. Bes~des,  this attenuated gas  retains 
its characteristic properties, which could not be the case 
if by this attenuation it became dissolved intoihe origincl 
molecules which form, as Mr. Crookes says, the basis of 
all. 

Tha t  the physical properties of this remaining matter 
are not changed, but remaiu in strict accordance with the 
k inet~c  theory 01 gases, also proves that \i7e have no new 
state, but simply a gaseous state of matter. For example, 
the above-mtnt~oned phenomena, in experin~enting I\-ith 
the lighter gases, are visible at a lower altenuat~on than 
in experimenting with the heavier gases. T h e  supposi- 
tion of the renowned chemist, Dumas, that our elements 
are only chemicai combinations of higher order, and com- ' 

ulicated aggrtgates of primitive molecules, has, un-
;loubtedly, much .  probability about it, but even the 
strongest electr~cal currents, .and the lligllest tempera- 
tures, have not been able to produce this final dissolution 
ot the elements, therefore it is not likely that a high atten- 
uation can. 

Dr. Puluj's experiments go  to sholv that  Mr. Crookes' 
so-called radiant matter "consists of negative electric 
particles," which are torn off from the negative electrotle 
and hurled away with immense rapidity. These elect-

needle suspended above it, iu the same manner, as i f  an 
electric positive or negative current were to move in the 
same direction \\-ith, or in an oDDosite directioll from, the 
rotation. These expe~inlents of k'owland lead to the infer- 
ence that an infinitely small electrical globe, in our case 

electrode particle, will have a s i~mlar  influence upcn 
a magnet. As  long as  the globe and magnet are at  rest, 
it is to be exuected that no effect appear, 
but that this'will be produced as  soon a s  the  little'globe 
is put into violent motion. Because the electrode par-
ticles are  negative electric, they represent a positive 
e ectric current, which moves in an  opposite direction 
from the former. The electrode particles in motion are, 

which a magnet produces in the radiant electrode-matter, 
and ~vhich  \i;ere observed by Mr. Crookes as  well as  by 
Mr. Keitinger and U~banitzky. It proves that the glim,; 
mering light a t  the negative pole is not a "magnetic 
light, but the consequence cf a molecular electrical con-
vection, and it justifies the supposition that an electrified 
current or vapor which is led through a tube will deviate 
the magnetic needle in the same manner as  an  electrical 
current going through a telegraph wire. 

T h e  l n ~ v  of the indestruct~bility of force has already 
s o l y d  many problems which puzzlecl the scientist of 
ear l~er  centuries. According to the same law, we must 
assuille that when inficitely small projectiles of radiant 
electrode matter are hurled against the glass walls of the 
tube their inotion is changed into molecular motion, and 
the glass ~val ls  are heated by the collisions, soineti~nes 
even io the melting point;  but a t  a lower temperature 
the rays which are not very much concentrated only pro- 
duce a phosphorescent lighfof the glass. 

The  extremely fine matter called ether, which fills all 
space and pierces all bodies, surrouncls the molecules, as  
the atmosphere surrounds our globe. Each body and 
each rnolecule has in its normal state a certain quantity 
of this ether. When this quantity is greater than the 
normal quantity, the molecules, according to the "unita- 
rian vieu-" of elasticity, are positive electric ; when it is 
smaller, they are negative electric. 

Supposing now that a collision takes place between 
the negative electrode particles and the molecules of the 
glass walls of the tube, then the equilibrium will be re- 
stored at each point of collision antl the molecules of the 
glass will lose their surplus of ether. A t  the same time 
a motion of the .rk7aves of ether mill be observed, and this 
motion is felt by our optical nerves a s  phosphorescent 

Therefore the phospho~.escence observed by W. 
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A t  a lower degree of attenuation, the stream of elec- 
trode matter pushes back the attenuated gas, and this 
explains the dark space which appears in the tube. This 
dark space is analogous to the dark space in a gas flame, 1 
which is to be seen near the mouth of the gas  tube, and 
is produced because the outstreaming gas puslies back 
the particles of airwhich, coming from an oppssite direc- 
tion, try to enter the tube. 

C * C y ic 

Another observation of Mr. Puluj also contradicts the ! 
conclusioils of W. Crookes. Puluj has observed that, at  
a higher attenuation, the electrode is moving to\varcls the 
aluminium sicle, i e., in opposite direction froin that ob- 
served by W. Crookes. According to h'li-. Crookes the ,
cause of motion is a double one, the higher temperature 1 
of the electr,~cle a t  the metallic side ancl the emission of I 
electrode particles. 1 

Both effects are  opposite. At  a lower attenuation the 
effect of the lieat is greater, and the electrode moves in 
the direction of the wings of the radiometer, with the 
colder side ahead, at  a higher attenuation, the effect of 
the emission of electrode particles is predominant. Ra- , 

diant electrode matter ancl the electrode itself illore in 
the snvzo direction. 

This remarkable discovtry proves not only the incor- 
rectness of Mr. Cro ,Ices' explanation, but is also in direct 
opposition to the principle of the preservation of the cell- 
tre of gravity, which is made by hIr. Croolies the hasis 
of his arguments. 

T h e  Vienna scielltist draws from his observations the 
coilclusioil that the forces by which the electrode particles 
are torn off are not interior but cxtel-zbr forces. When 
the electric current passes through the electrotle, there 
is, according to his opinion, really a strean1 of extremely 
fine matter (ether) florving, ~vhich  not only tears off par- 1 
ticles of the electrode, hut also sets the whole electrode 1 
into motion. 1 

This view seems to be a new proof of the unitarian- / 
hypothesis, which maintains that  an electric current is 
nothing else but a current of ether. 

Even if the number of scientists who follow the dual- j 
istic hypothesis of electricity is by far greater than that 
of the Unitarians, the view of the latter deserves a t  least 
our attention, especially when such men as  Franklin, I 
Secchi and Edluncl approved it. 

the Commission appointed by the Biological Society, 
of Paris, w.th the o7ject of verifying the facts collected 
by M. Burq under the generic title of bIetallotherapj7, ' 
that the first at tempts toward the application of the rnag- 
net were made at  the Salp$tri?re. After the results ob-
tainecl by the application cf  metals, it was  natural to  
seek to clear up the singular phenomena by varying a s  
much as possible the conditions of the  experiment. In 
this way it was shown that  :he plates of' the tliffer- 
ent metals were not the only agents capable of acting 
upon a certain class of [!iseases (neuroses, and particu-
larly hysteria, organic affectio~is of the cerebral nervous 
system). Similar results were attained with many physi- 
cal agents : feeble currents, statical electricity, vibrations 
of sonorous bxlies, differences of temperature, magne- 
tized bars, electro-magnets, solenoitls, etc. Very soon 
the magnetic bars ~ v e r e  noticeable for the constancy of 
their action and facility of their use. 

Magnets are, therefore, not endowed, from this point of 
view, with specific properties ; they form part of ag roup  of 
physical agents which, to different degrees, possess the 
same power of impressing the nervous system and of giv- 
ing rise to biological phenomena ; and although magnets 
are here particularly spoken of, it must nc t  be forgotten 

in Germany by Miiller of Griitz, IVestphal, Vierordt, 
Schiff, Adamkie~vicz of Berlin ; Benedick of Vienna, 
R u m ~ ~ f  in Italy, by Seppilli, Maragliani, of Dusseldorf; 
and especially RIaggiorani ; in England, by Gamgee, 
Sigerson, H. Tuke ; in France, outside of the work of 
the Commission, I will mention only the thesis of M. 
Aigre and the observations of MRI. Dumontpallier, 
Vigouroux, Lsndouzy and Debove, who have verified 
the therapeutical action of the magnet. But the results 
obtained ivere sharply attacked on the other side of the 
Channel by Hugilea, Carpenter ancl Noble, LV?O at-
tempted to explain them by "expectant attention. In a 
thesis read before the Faculty of RIedicine of' Paris in 
1878, Mr. Oscar Jennings iilacle himself the champion of 
the ideas expressed Ily these English writers. 

; As to what relates to the magnet itself we are going 
T H E  MAGNET I N  MEDICIKE to shorv, summarily, the arguments upon which are based 

Thos. 13. C O ~ I I ~ I L B ~ ~ Z .  its physiological action ant1 its therapeutical use. firizskzteiifou " S CI E K C E  " 6).

T h e  action of the magnet, among effects produced by 

ha1.e spoken (plates Sorne recent researches made under the direction of , other phq-sical agents of which we 
Prof. Charot in his laboratory a t  the Salp&tri;i-e have 
clrawn attentioll to a agent linolt,n for 1
a long time, but to-day almost abandoned. W e  find, in 
fact, even in the works of the oldest authors, traces of 
attempts made by physicians to apply the nlngnet in the 
treatment of c\isease.' ~~t the of precise in 

I 

its a~pl ica t ion  and the al'l'earal'ce 0' mystery and of 
fancy which is attached to this kind of research ex-
plaln the ciiscredit into which this means of treatment i 
has fallen. 

IVe are inciebted to Prof. Maggiorani for having under- 
taken, in about 1869, the restoration of magnetic thera- 
peutics, by seeking to estabhsh it upon rational and truly 
scientific principles. 

lt was in the train of the experiments unciertaken by 

' Among the authors \vho have givcnattention to the action of the mag-
net in medicine, me may ci te :  Pliny the Younger, Paracelsus, Albert t he  

of different metals, electricity, vibrations of the diapason), 
presents itself in a more surprising way, and, indeed, in 
a way r i j n h r i  prone to excite incredulity. T h e  applica- 
t ion  is not direct. ~h~ magnet is not ,,laced in colltact 
with the skin of the subject up011 whom the experimeIlt 
is tried, as  it is necessary to do with other inetalic 
plates, its action being exerted a t  a distance. It is 
sufficient to  influence the organism, and produce the 
,a,, a s  other metals, to  Place the magnetize[] 
bar at  a (listance of olle to  tlvo contimetres from the 
portion ot  the body upon which we wish to  ~nalce an  
impression. All the experiments at  the Salp&trikre have 
been made with these conditions. T h e  efftcts prociucecl 
in these cases were not attributed to the action of the 

alld belong properly to magnetism itself. 
T h e  magnet, let us say, acts in some way on the 

organism when in these special morbid conditions. Before 
speaking of the facts which pi-ove peremptorily that this 
action exists, can we not, if not explain it, a t  least con- 
ceive of the possil~ility of such an  effect. T h e  action of 

Great, the  older Hell (177o), hlesmer (1779)~ Andry and Thouret  ( ~ ~ s o ) ,  

Eecker (1829). bee Lo i i i i t io -L ,Feb. 17, 1877. 



