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ON THE 

OPERATION OF PHYSiCAL AGENCIES . 
IN THE 

FUNCTIONS OF ORGANIZED EDDIES, &c . 

• 

Believing that there is nothing so obscure in the 
phenomena of organization, which a thorough knowledge 
of the physical laws of matter would not lend to 
illuminate, I beg leave to solicit attention to certain facts 
and experiments, the importance of which does not seem 
to be generally appreciated, in reference to the great 
objects of our profession. 

The data upon which I have endeavoured to trace out 
a theory, are not of my own observation; they are 
abridged from several respectable authorities,- and 
combined in the hope of directing the attention of others, 
better circumstanced than the writer for observation and 
experiment, to that chain of relations which connecti 
the physical, physiological, and pathological sciences. 

The brilliant modern discoveries in geology, chemistry. 
and physiology, all tend to dissolve those barriers which 
have so long separated and kept distinct the various de­
partments of natural philosophy. 

Human knowledge has always been divided into two 
kinds of facts,-namely, those which could be traced to 
natural causes, which were consid.!red legitimate ob~ 
jects of investigation; and those which were supposed 
to depend. on special causes, beyond the reach of 
science, into the nature of which it was deemed either 
a species of insanity or sacrilege to enquire. But the 
daring philosophy of modern times is gradually extend­
ing the bounda.ries of tbe former, at the expense of the .. 
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~tter. The traveller on a dark night can ~nly di.scern: 
the position and relations of the objects Jmme~JatelJ 
surrounding him; his beclouded vision can p~rcel:1'e nO' 
connection between the dim objects glimmermg m the 
distance: he cannot teU whether they belong to earth 
or heaven; and his benighted soul is thus induced t~' 
ascribe them to supernaturat agencies; but as the light 
of morning advances, as the range of his vision becomes 
more extended, he gradually discovers his position in 
relation to everything within the bounds of the horizon. 
Thus the progressive mind of man is redeeming 
natural phenomena from the dominion of ignorance; 
and it will continue to do so, until all the facts of nature, 
of which we can become cognizant, will ultimately 
arrange thetnselves into one grand system of natural 
philosophy; at least, such is the faith and hope of the 
writer. 

The phenomena of organic life have always been 
considered infinitely mysterious and unapproachable. 
Not only the vulgar, but even the most learned men, 
have, up to a recent period, entertained this opinion 
-an opinion which has done muc.h to retard the pro. 
gress of physiology. The student of Nature has been 
prevented from entering the rich storehouse of physio­
logical wealth, by discovering the word vitality, which 
indolence and empiricism have stamped upon its portals. 
But what can resist the power of the galvanic batterY1 
the result of that electric frog-shiver, accidentally 
discovered by the wife of Galvani. The battery, indeed, 
has been well named, for there is no difficulty in phy­
sical or physiological science, which it does not seem 
likely to lJatt(ff dovm. 

The British and Foreign Medical Review for April, 
1847, contains a critique on a work by Professor Mat. 
teucci, of the University of Pisa, on the physical laws of 
organic l}fe. In speaking of endosmose and exosmose, 
the Revzewer says:--

" Everyone admits that these currents are due to molecular at. 
tracti0!ls of the s~me. nature w!th those con~erned in the ordinary 
flperatlons of capillarrty: but In the alteratIOn in the conditions 
there is marked alteration in the results, and phvsical sciene: 
hae not yet succeeded in fully accounting (or the phenomena. If 
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we say tbat the form of tho blood corpuscles may be changed by 
endosmose-, we express in a concise way the fact, that if they be 
phlced in pure water, or in diluted serum, there will be a passage 
of fldidB towards their mterior, which will distend, and even burst 
them, whilst, if they be placed in a solutiun of salt ur sugar of 
greater density than their own contents, the chief current of fluid 
will take place in the opposite direction-and the blood corpus­
cles will be emptied. With the ultimate causes the physiologist 
has nothing to do. until physical investigation shall have deter. 
mined them, which, we have the authority of Professor Matteucci 
for assertinll, has not yet been effected. For, although it might 
nut peem difficult to give a general explanation of the fact, that 
when two liquids of different densities are separated Irom each 
other, by a porous membrane, the more rapid current should be 
that of the rarer fluid tuwards the dt'nser. There are many varia. 
tions, and exceptional phenomena, for which no such general ex 
planation is adequate to accuunt :-{or in~tancE', when alcohol 
and water are employed, the principal current or endosmose is 
from the water towards the alcohol, although the latter is the less 
dense of the two. A fact still mure difficult of explanation is the 
agency uf sulphurctted hydrogen in immediately checking the 
process." 

Now it will be my endeavour to prove ;-lst, That 
endosmose, exosmose, secretion, absorption, imbibition, 
&'c., are no other than modifications of capillary attrac. 
tion. 2nd, That capillarity, cohesive attraction or affi­
nity, are modifications of electrical attraction. 3rd, 
That electricity is a single element. 4th, That the 
Asiatic cholera is produced by a deficiency of electri­
city in the locality where the disease prevails, causing 
powerful currents from the sang!liferous system, towards 
the mucous membrane of the alimentat'Y canal. And 
if I can satisfy the reader that those positions are 
sound, I shall likewise remove much of the difficulty 
referred to by the Reviewer; as well as assist ill plac­
ing the treatment of cholera on a scientific basis. For 
many of the facts and experiments to which I will refer, 
I am indebted to Professor Draper's work, on the Phy­
siology of Plants. 

1st, It is well known, that when a solid body is part-

*"Endosmosis-The property by which a flUId passes throulrh a 
membrane into a cavity. Exosmosis--The fluid passing out. 
wards. These were formerly considered fXcJU51VCly vital phenol 
mana. • 
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ly immersed in a liquid, the liquid is elevated or de­
pre$sed around the sides of the !.'olid, according to the 
liability of the latter to be, or not to be moistened by the 
former. Thus, if a glass rod be dipped in water, the 
liquid will be elevated immediately around it, whereas, 
if it be dipped into mercury the latter will be depressed. 
In the same manner, if a small tube, open at both ends, 
be plunged into a liquid, the latter will be raised or de­
pressed to a degree proportioned to the smallness of the 
diameter of the tube; but if the tube exceed a quarter 
of an inch in diameter, the smallest possible elevation 
or depression of the liquid will take place. These phe­
nomena will not be affected by the rarification or con­
densation of the atmosphere, but they will be modified 
by temperature, the variations diminishing with an in­
crease of heat. There is one important fact to be borne 
in mind, which may thus be illustrated :-Water will 
be raised in a tube to a certain height, but if you take a 
tube of the same diameter, but shorter than the height 
indicated, then the water will be raised to the top, but 
it will not flow over unless means be adopted to remove 
the liquid as it rises to the upper extremity, with this 
latter condition. however, the water will continue to rise 
through the tube, as long as there is a supply. In the 
wick of a lamp this condition is provided by combustion, 
which carries 011 the oil which is raIsed to the flame by 
capillary attraction. So also in a spirit lamp, as long 
as the extinguisher is on, no evaporation can take place, 
but when removed, evaporation immediately commen­
ces, and by this all the alcohol may be dissipated. 
Again, if you take two vessels, one containing water, 
and the other alcohol, and passing between them a 
capillary tube filled with water, the water, as soon as it 
comes in contact with the alcohol, will be taken up and 
dissolved by the latter, so that there will be a constant 
flow of the water towards the alcohol. From these 
facts it will be understood how combustion, evaporation 
4>r solution, may produce a flow of liquid through a 
capillary tube, proportioned in rapidity to the dissolving 
power. 
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Seve[al other substances, such as unglazed porcelain, 
alumina, slate, &c., as well as vegetable and animal 
tissues may aU be considered as congeries of capillary 
tubes, seeing that they all imbibe liquids in the manner 
above described. 

Bladder is easier moistened by water than by alcohol. 
Now, if you fill a bladder with alcohol and immerse it 
in water, it will be found, on the principle before stated, 
that the water will pass through the bladder more rapid­
ly than the alcohol can escape, and by this means the 
bladder may be extended until it bursts. 

Ie If litmus water be placed on one side of a piece of bladder, 
and alcohol on the other, the water will forsake the colouring 
matter, to pass through the bladder and unite with the alcohol. 

"If ferrocyanide of potassa be tied up in a section of intestine, 
and immersed in a solution of proto-sulphate of iron ,-Pruss Jan 
blue will be deposited on the one side of the intestine, but not on 
the other. 

&< If a solution or oxalic acid be placed on one side of a Dl!.!tn­

braDe, and lime water on the other, clouds of insoluble oxalate of 
lime will form on the side of the lime water, but the other side 
will be pellucid . 

.. If Ii volume of nitrogen gas in a soap bubble, or under any 
Buitable membrane, be exposed to atmospheric air-decomposition 
of that air will result, its oxygen passing through the membrane, 
to form atmospheric air with the nitrogen within . 

.. Ira quantity of commercial alcohol be tied Up' in a bladder, 
and freely exposed to the air, the water in union with the alcohol 
will pass through the pores of the bladder, and gradually evapo­
rate away, leaving the alcohol much stronger." 

If, over the mouth of a cylindrical jar, a thin sheet of 
India rubber is tied, and the jar be exposed to an at­
mosphere of ammonia, or protoxide of nitrogen, in the 
course of a short time, by the ingress of the atmosphere, 
a pressure is created tending to rupture the membrane 
outwards. From these facts a most interesting theory of 
the circulation of sap in vegetables, and of the blood in 
animals, has been deduced. By this theory, the circu­
lation of the blood in insects, fishes and cold-blooded 
animals, the development of acardiac monsters, the ac­
f:umulation of blood on the right side of the heart in man 
after death, with many other phenomena unexplainable 
by any other theory, have bee,\satisfactorily accounted for. 



10 

2nd, Assuming, then, that endosmoae, secr~tion,. abo 
sorption, imbibition, &c., are nothing ~ut modl~catJOn6 
(If the phenomenon of capillary aUractlon, we ~I11 now 
enquire whether such phenomena can be explamed by 
reference to general principles. It is by an answer to 
this question that we must establish the validity of. our 
firs! position, W/w,t is the cause of capillary attract~on? 

.. If a circular disc of glass be placed on the surface of mercury, 
it will adhere with a certain force, which may be measured by 
means of a balance; but the glaBS may be raised from the mercu. 
ry. without bringing any particles of the latter along w~th it. If 
a disc of the same kind be placed on the surface of water, it wiU 
alsn adhere, and you cannot raise it again without raising some or 
the water likcwise, i.e., the glass will be wetted. Now there 
cannot be the least doubt that the same cause is in operation here, 
a8 that which produces -pore.action, or capillary attraction; and 
from a series of experiments the following laws have been de. 
duced :-

.. I. If the force of attraction of the particles of a solid for the 
particlcg of a fluid, be not equal to half the cohesive force of the 
latter for each other, the fluids will reCuse to pass through a pore 
of that solid substance, and in capillary vessels consisting of it, 
the fluid will be depressed belvw its hydrostatic level. 

" 2. If the force of attraction of the particles Qf a solid for those 
of a liquid exceeds halfthc force of the latter for each other, but is 
nnt equal to the whole force; the fluid will paBB through pores 
formed of that solid substance, and in capillary vessels consiatiog 
of ii, will rise above its hydrostatic level. 

" 3. I f the force of attraction of the particles of a solid for tbOle of 
a liquid cxcelld the whole cohesion of the latter, chemical union 
ensue8 • 

.. By tracing cohesive and capillary attraction to the same 
c~use,. muc!1 a~vanlage is gained, because it simplifies pbysiolo­
glcdl investigations . 

.. Let us suppose a plane of glass capable of being elevated by 
an insulating handle, to be resting on tbe surface of mercury 
c~nlained in an iDl!Ulating ve8Bel. Let the mercury be connected 
With an electrometer, by means of a wire. Now, a8 long a8 
the glass plane and the mercury are in contact, the electrometer 
evinces no disturbance; but as soon as the plane is raill8d by the 
handle, electricity is instantly developed, and the gold leaves di. 
verge. By employing another clectroscope, it will be found that 
thc.glaBS is .positively, and the me!~ury negatively, elect;ified, 
WhiCh, I thmk, should be proof pOlllIve that electricity was the 
cause ~r their adhesion. A. cause .of attraction being thUB devc. 
loped, It would be very unphtloBophlcal to seek for other agencies 
espccially where one 80 competent to produce all the effects i~ 
~cen to exist • 

.. If tha ~Rme experiment is performed, lubstituting water fOf 
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mercury, no electricity will be developed, and the reason is o!J. 
vious-no separation has taken place between the glass and th(; 
water; the glaBS is wetted. therefore the particles of the wate~ 
have only been 3eparated from each other . 

.. This difficulty being dismi8scd, it would seem 10 follow, ac­
cording to the hypothesis indicated by the fore~oi\lg experiments, 
-that if I wo solids adherc to a certain tluid. with forlles differing 
in amount, they should develope, upon rupture, quantilies of elec. 
tricity, in the ~ame ratip. As a general resull, the balance and 
electrometer prove this to be the case. Bees' wax, which adheres 
to mercury, with much less force than gum lac",developes like­
wise mucb leBS electricity. Gum lac, which adheres lesB strongly 
tban glass, likewise developes much less electricity-much de­
pends, however. on the conducting power and otber condilions 
of tbe substances employed. Great variability in the "elult, is 
often ob,c"ved, e1!len when the same materials are uled at differ. 
ent times. Gay Luesac found that it required a weight some. 
times of 158, and sometimes ~96 grar,nmes to detach a certain, 
disc of glass from mercury, depending on causes for which he 
CGuld not lIatisfactorily acco~nt." Does not such variability in. 
dicate the influence over such phenomena of that insidious, 
nlighty, and all. pervading sgent, witb the general laws of which 
\\1e have yet so much to learn 1 

"The best method of showing that the voltaic battery haa 
entire conlrol over capillary attraction, is to takl! a shallo.w vcssel 
containing a quantity of mercury, and place upon it a drop of 
water. On making the 'drop communicate witb the positive elec. 
trodc of a battery, and the mercury with the negative, in a mo­
ment the drop lOBeS its rounded form, and 'preads out ill a thin 
sheet on the metallic surface, completely wetting it, and as the 
tension of the battery increa6e" the drop expand, mOrC and more 
in proportion to the n"mber of plates employed • 

.. Again-water will pass with great rapidit1. thropgh a chink, 
the width of which is not more than half a millionth part of an 
inch, provided it can wet bO,th sides of that chink,-b.ut if that 
condition is not fulfilled, i~ fails to pass, even tho\lgh the w\dtb 
Ilh9Uld be increased to upwards of one hUDdr~d and forty.four 
times its former dimensions . 

.. If yoo take a glass tube, balf an inch in diameter, and grinei 
one end of it very e&8ct,-place it on the Burface of pure mercory, 
and p!>ur wa~er into tbe upper flnd, the water will not ~cape at 
the chink between the mercl,lry and glan, becaulC it does not 
wet the former; bat if a platina wire be inserted into the tube and 
connected with tbe positive electrode of a battery, while tbe mer. 
eury, by means of another wire, is connected with the negative 
electrode, then thl! water will begin to flow through t:le cbink. 
and fpread on the mercury, until it gets below tbe wire wbich N 
inserted in tbe tube. • 

\' In a tube email cno02h to exhibit capiJIary attraction, tb, 
lame phenomena will take place, which proTes tbat, \lnder .1Jclo! 

• 
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.circumstances, the water is driven out by an active forc~, for, by 
breaking the galvanic CIrcle, and by raising the tube a little .from 
the mercury, the water will again risc by the force of capillary 
attraction • 

.. If two quanrities of water are separated from each other by a 
membranous partition, and one of them made positive and the 
other negati-ve, all the water in contact with the positive pole will 
escape into the negative side, passing throuh the membrane by 
capillary attraction." 

In those facts, I think, we have ahundant evidence of 
the identity of the capillary and electrical forces, which 
will receive further confirmation in the consideration of 
the positions yet to be examined. 

3rd, I believe electricity to be a single fluid. 
There are three facts which form the basis, and must 

be taken into consideration, in all reasoning upon the 
nature of the electric fluid ;- - , 

First,-Two bodies positively electrified repel each 
other. 

Second,-One body positively and another negatively 
electrified, attract each other. 

Third,-Two bodies negatively electrified repel each 
other. -

The theory of Dufay is, that there are two fiuids,­
the one positive, or vitreous; the other negative, or resi­
nous. The particles of either fluid repel particles of 
the same kind, but they have a powerful attraction for 
those of the opposite electricity, and matter. Bv this 
hypothesis, the facts stated may be explained. ~ ~ 

The Franklin theory asserts, that there is but one 
fluid, the particles of which repel each other,.and pos- I 

sess a powerful attraction for maUer. This doctrine ex­
plained the two first facts, but failed to afford a satis­
factory reason for the third,-namely, how two balls de ... 
prived of electricity, could have a repelling influence 
upon each other. To obviate this difficulty, it has beel). 
Ilupposed, that the simple particles of matter have as 
great an aversion to each, as the particles of electricity 
have for those of their own kind. I must confess, that 
the double theory seemed to me very unsatisfactory, 
.nd likewise less simple and natural than that-of a sin&le 
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electric fluid. I have also found, that some of the ablest 
writers who have supported Dufay were often compelled 
to speak, as if electricity was only one element. On 
the other hand, the repelling power, which was ascribed 
to inert matter, in order to render the single theory ad­
missible, appeared to me still more objectionable; be­
cause I reflected, that if the particles of simple matter are 
capable of influencing each other at a sensible distance, 
it must be through some essential medium, and that me­
dium might as well be c(lnsidered another electricity as 
Dot, seeing that equal power was ascribed to it. Had 
it not been for this difficulty, in all probability, the dou­
ble theory would never have been mooted. 

It may be deemed presumption in me to offer any 
thing like an original idea, upon a subject which has oc­
cupied the attention of so many profound minds. Ne­
vertheless, I cannot help being convinced, that truth 
will gain more by the independent thought of the hum­
blest votary of science, than it will by the efforts of a 
superior intellect, who shelters himself within the pale 
of mere human authority-however exalted that author­
ity may be. 

I never could understand what some writers meant, 
when they spoke of electricity as being a mere "condi­
tion or property of matter." Therefore, I must presume 
that an agent capable of producing such wonderful results 
issometking, and that something may as readily be known 
by the name of electric fluid, as by any other appella­
tion. I will now state briefly my own ideas of this 
subtle agent. 

I believe in the theory of a single fluid. I believe 
that it exists in combination with all bodies in a conden­
sed and latent state, and in this state, is the cause of all 
cohesive and chemical attraction. The quantity of elec­
tricity evolved when a metal is under solution in an acid, 
being proportional to the dis30lving process, is in perfect 
harmon.y with this idea. It exists also in a free sta te, 
having an attraction in different degrees, for every ot her 
kind of matter. In this state it may be the identi cal 
cause of gravitation. Bod i s in their natural state, ba ve 

B • 



14 

a capacity for receiving more or less of it upon their 
surfaces. A body. with the greater capacity, will al. 
ways be. positive to another body with an inferior .capa­
city, while in tIleir llatural state, and when their par. 
ticles can be brought within the sphere of each other's 
inftuence, they will unite. I believe matter~per se, to 
be perfectly inert. All this will be acknowledged; to be 
in perfect harmony with the principles of· electrical sci. 
eD.ee, according to the Franklin thepry. But how is the 
third fact to be acr.ounted for 1 Why do two blllls ne­
gatively electrified, fly from. each other, when brougbt 
together, suspended by silken! threads 1 The answer is 
-because they have no mutual attraction, being denuded 
offree electricity. which gathers around all bodies in their 
natural state. while. there i, an attraction. (gravitation if 
you. will) fqr the free electricity of .the atmosphere and 
surrounding bodies, on all sides but that present~ to 
each othtr-thuliJ, they are not repell~d by, but attracted 
jrmn each other. Why is mercury depressed around a glass 
rod that is plunged into it 1 It is not because the glass 
repels the liquid metal, but, according to the rule before 
adverted to, because the attraction of the liquid for the 
glass is not half the attraction of the partioles of the liquid 
for each other. If you place a piece of ice in the focus 
of a concave mirror, which is. reftected .upon another 
mirror, In the focus of which a thermometer is placed, 
-why IS the mercury depressed 1 Nqt:surely, because 
cold is an active principle, iik~caloric, which raises the 
mercury. when a heated ball is substituted for the ice. 
Any school-boy who had studied the mere rudiments of 
natural philosophy might inform the sages of the double 
theory, that the series of reftections, in those two cases 
were quite the reverse of each other. ' 

In my hUID9le opinion, this simple difficulty in the .. 
Franklin ,theory has done much to retard the progress of, 
electrical science.. Kane, in his exeellent work on 
the. " elelllen~ of chemistry," treating of chemical affi- ' 
nily, say,s :-~, Two bodies in combination, al'e like two 
pith balls which mutually. adhere, but of which the at­
traction is permanent, from the electricities not beiJlg 
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sitely ex;cited state.1 and why, if their condition rell~m­
bles that pf ordinary e.Iectricity 2 do they re~ain combin­
ed when their opp,ositeftyids m1gb\ llnite,......,..~nd n~qtra­
lization being produc~d, all combination cease 1 These 
two questions have Dot yet be~n answered." So says 
Dr. Kane, lind in my humble judgment tbey never can 
be answered by the dpuble ~h~or'y,. under which he la. 
bours. By the more simple IJlethod his questions are 
not difficult to solve; but it is quite pos~ible that my 
confidence in the matter may arise from the want of 
more extended acquaintance wi~h. the subject. But 
this same author, in page 199, gives me some enCQur· 
agement in bringing fOl'ward the leading idea humbly 
contended for in this paper. He says :-" It i~ quite 
possible that hereafter some sublime generalizatIOn 
may embrace the phenomelJa ~fheat,oflight and of 
electricity; of cohesiQD and gravity, as well as of che­
rniclj.l affinity, within oQe l~w, and ind~cate how by 
v!'riolls ~~d~fi~ations of a sin.gle agent, their Ijeparate 
peculia.xities may aris~." I have not th~ vanity to sup­
pose that I will ever accomplish what the author thinks 
possible, still I am convincf'l~, that in a scientific point 
of view, my cause is a noble one, however fee~ly I 
may he able to maintain it. 

From the consideration of certain tacts, to some of 
which I have already alluded, we are forced to the con· 
clusion, that the simpJephysical power of capillary 
attraction is the cause ot the passage of fluids through 
the smaller vessels and capillary tissues of the human 
body. I am disposed to thin It that too much power 
has been ascribed to the action of the hJaan, even it\. tbe 
general circulation of the blood. Tbe idea has n(lt 
originated with me, that the heart should be consider. 
ed as a balancer, or an equalizer, between the arterial 
and venous systems, rather ~ha~ 1\ prQpeller qf the 
saQguiferous current. Be tl1i,1! as it lI)a.Y, we kqow that 
sap is raised to the tops o{\he higil~st t~ees, withq\1t 
any vis "tergo.in their rCi'ots~. ,We k~qw, ~hat ~ll. ~~.i} 
living sponge, water is Cj;)Qst"ntly e,nte .. ing thcs.m~ll,er 

• 
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orifices, passing through channels and tubes,. and 
ejected, with considerable forc~, from l~rger openmgs, 
without the least appearance ot mechaDlcl\1 force. We 
know that in cold.blooded animals witbout hearts, the 
circulation of the blood is maintained. After some 
kinds of natural death in man, the arteries are emptied 
of their contents,-and sometimes urine has been pour. 
ed out by the ureters, sweat by the skin, and otber se. 
cretions bave been dischar~ by their appropriate 
glands, long after the action of the heart has ceased. 

That capillary attraction in vegetable and animal tis­
sues, under certain conditions, is very powerful there can 
be no doubt. " In the month of April," says Doctor 
Draper, " I cut a vine which was growing wild, on the 
edge of a forest in Virginia, asunder, with one blow of 
an axe; the cut surface, which was about one inch and 
a half in diameter, exhibited its open vessels, from 
which there poured out an uninterrupted stream of as­
cending sap. In the course of 8 bours, there was col. 
lected of this fluid seventy ounces, and this is probably 
a far less quantity than would have been raised under 
circumstances where the leaves aided the spongioles, 
by their exhausting action." 

There is such consentaneous action amongst the 
imponderable elements, that philosopbers have lon~ 
suspected that they are but modifications of the same 
energetic, all-prevadi.ng principle. Thus, by electric 
capillary attraction, sap is raised to the branches and 
leaves of trees, while light is performing an exhausting 
chemical process upon their surfaces,--." heat is a)oo 
set free, an4 becomes latent in the various transmuta. 
t~oos which take place, so that plants, like animals, 
have a te~perature Qftheir own, independent of extet­
oal circumstances." 

Mrs. Somerville in her physical ,!I;eogl'aphy says :_ 
"The quantity of electricity requisite to resolve a 

grain of water .into its oxygen and hydrogen, is equal 
to the quantity of: atmospheric electricity which is ac­
"ti-vein a, TEty powerful thunderstorm; hence some ide.a 
mly be" formed of the intense energy exerted by the 
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vegetable creation, in the decomposition of the vast 
mass of water and other matters necessary for its 8US­

tenance; but there must be a compensation in tbe 
consolidation of the vegetable food,-otherwise a tre­
mendous quantity would be in perp~tual acth'ity.­
There is reason to helieve'that electricity, excited hy tke 

power of solar light, constitutes the chemical vitality of 
1iegetahles~ " 

If the experiments to which I have before referred 
can be relied upon, the inference which I have here 
placed in italics, in my opinion, has been fairly demon­
strated. The quantity of electricity condensed in ordi­
nary substances must be very great. The steam 
issuing from the valve of an insulated locomotive steam­
engine produces seven times the quantity of electricity 
that an electrifying machine would do, with a plate 
three feet in diameter, and worked at the rate of 70 
revolutions in a minute,-in short, it may be stated 
generally, that any thing which tends to destroy the 
molecular attraction of bodies, such as friction,- pres­
sure, heat, fracture, chemical action, &c., developes 
elec trici ty. 

Dr. GoMing Bird, in a wcrk lately published on Na­
tural Philosophy, says :-'; It is now an incontrovertable 
fact, that no pbysical cbange can possibly occur, witb­
out a disturbance of electric equilibrium, and many 
processes of this character are going on in tke human 
body." , 

.. The electricity of the atmosphere," says Baron Humboldt, 
.. whether considered 'in the lower regions or in the cloudy canopy 
aloft, "iewed in its silent periodical diurnal progression, or in the 
brilliant and noisy explosions of the thunderstorm, stands in mani­
lold relationship with all the phenomena of thermal distrillutioDs of 
atmospheric pressure and its disturbances.-of hydrometeors.-and 
apparently of the magnetism of the outer erust of the earth. It 
exertB a mOBt powerful influence upon .he whule of, tke animlJl 
and vegetable world; and tbis not merely through the meteoro­
logical precipitations, of watery vapor, of acids, or of ammoniacal 
compounds, which 'it occasions, but also immediately as the elec­
trical force-that fiwce which exciteB the nerves or a88iBtB the 
circulation of the juiceB," 

We have one striking example of tbe 'power that 
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electricity exerc~ses o~er the ~irculation in ma!l' in the 
fact, that capillary action contlDues for ~ome tlm~.after 
death: unless the person ha$, been killed. by a ~,tro~ Qf 
lightning, or a severe blow upon the eplgal!trl~m. I 
am disposed ~~ ':J0nsi<l;er. ~he gr~a.t sympathetic as .a 
r,ecep~acle for th~~lec~r?clty r~qUl.red for the orga~c 
functions oi the sYl!t~Ql; somethmg analagous to a 
Leyden jar, always' charged, in order to regula.t~ the 
supply of electricity to the severa,l: parts of the, body as 
it is required. Does not this account for the derallg~­
ment of the functions of the ab!Iominal viscera, c()nse· 
quent upon inten~e excitemen,t,,' o~ th,e, brain, which 
exhausts the reservoir, leaving t)le v'lScera without t,heir 
natural stimulus 1. " 

The superhuman geniuB of Sba\Bpeare seems to have appre· 
ciated the true philosophy of future; as well aB of all pas't agell of 
tbe world's history: ; 

., I could a tale unfold, whose lightest word, 
Would harrow up thy loul; freeze ~hy yormg blood; 
And make 
Each indi"idual hair to .tand on end, 
Like quills upon the fretted prwcupine." 

Upon this principle, it will readily be understood why fear ill 
one of the most powerful auxiliaries to cholera, by reducing· the 
contTact~lity of the, viscerialtiss~eBJ which, I hav!1 ~hl" ~u~jJ!lrity 
of Carpenter for saying, is pureiY, a,physical property. 

Is not one of the uses of the hair, by' their sharp point,a, to 
carry olfthe superabundant electricity of die brain'under'e%cite-
ment? . 

There may have been more philosophy in .. Perkin's steel trac. 
tors" than what was generally ascribed to them. 

Does it not al~o account for. the arrest ()f the s~~:re. 
tions,&c., afierqeath, by a blow upon the epiga,,,~ri~m, 
when we suppose that the jar has been suddenly dis­
charged by the concussion of the solar plexus. 'I ad. 
vance this idea with diffid¢nce. for the consideration 
of the profession, many of ~hQI11 bave superior' oppor. 
tunities for testing its soundnes8,. 

Supposing some animal was killed by means such 
as w()uld der3.llge the nervo,",s apparatus as little as 
possible, then) ~y sudden;Iy c~ushiDg the lIemi.lunar 
ganglion, it would be seen what effect it would have 
upon the, capillary act\~n 11)at would still be going on. 
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[n summing up the evidence which I have already 
addIlCE'd, I t,~j~k the conclusion i",inevitable, that elec­
tricity i~ the grand, cause of capillary currents in the 
physi~al, t.be vege~able, and the animal worlds. 
'. According to the most approved p~ilosophy of the 

present. day; th,e earth may be considered a huge load­
atone, witli currents of electrici.ty traversing its sub­
stance, as ,.well as the atmosphere by which it is 
·6urroullded~ These currents are e~cited by the thermal 
actioD of the sun upon the difiel'ent substances of 
which the globe i,s composed. By the recent experi­
ments of Mr. Fox, in tbe Cornish mines, such currents 
have been proved to exist in th~ crust of the earth; 
tbat their: .direc~ion isJrom east tfJ west; and that t4ey 
are grea.tly ipftu~nc.edby tbe nature ofthe soil through 
which they pass, as well as by as.trof)omical and geo­
logical causes beyond our res~arch • 
.. I am proud to observe that tbat real qu~eJl of women, 
Mary &mervHl8", maintains ~e theory ofa single fluid. 
She says :......," There can be no doubt that all the phe­
nomena of magnetism, like those of electricity, m~y be 
explained on tbe hypothesis of one etheriltl fluid: a 
fkeqry which accords he,t,with. tkesimp~icity and gene­
ral nature of Ike lawa ,of creation." ,f,r()fessor ~arada y 
has cleady Jproved, :tha~ f\~a*al, dynamical, therJDa!, 
and .animal electridties, as weH as, m~gl'\etism, are 
identical; and that the difference in t~eir. quanlities 
and inte.Dsiti~s are quite sllflichmtto a,ccount for what 
were c.onsidered'their. sepl\r.a~e, qualities. 

My own jd~ of magnetism .is. Y~ty ~iqap~e; I believe 
tba~ every magnetised bgdy, wbet~r i~ ~as bee.n made 
so nafurallyor ,artificially, has .the property of receiving 
at.o~~ end, ~gAisc;:barging froQt the ~ther, ~ constant 
strel1m qfe~E1etrieity. I may be mistaken, but It appears 
to. me, tbp.t tbe "double theory" has prevented philoso­
p~~rs froP,l. arriving at truth in this matter. 
,Ther~ .ca.n be no doubt, howe,ver, that the magneti~m 

of the earth is produced by the electric currents. whIch 
are in circulation through its crust, and around its sur­
face. In connection with this it may be stated that the . ( . . 

• 
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magnetic poles of the earth are constant!>: changing 
their position. P"evious to the year 1660, It waS'.ob. 
served that the needle pointed east of no~th. 8mce 
that time it verged to the west, as far as 24° 30". . In 
the year 1818 it again turned,and it is now retrogradmg 
towards the north, at the rate often minutes per annum. 
It has also an annual, as well as a diurnal variation::; 
the extent of which, taking one period with another, 
does not appear to be definite. These pendulous mo­
tions of the poles must depend upon causes, which are 
out of the scope of our investigation; nevertheless, they 
indicate that there must be great variations in the quan­
tity and intensity of the electricity of the earth at dif· 
ferent periods, and in different places, according to the 
position which the earth holds in relation to the sun at 
particular times. This is also proved to be the case 
by the most positive evidence. 

Fourthly, I will now endeavour t9 trace out that I 

chain of evidence by which I conceive Cholera to be 
dependent upon a deficiency of electricity in the locality 
where it prevails. 

I think it will be generally admitted, that it wou~ be 
hard to find a question upon which medical men have 
differed so much, as the contagiousness or non-conta· 
giousness of Cholera. No doubt many facts have heeD 
adduced by the advocates of the former, in defence of 
their position; still the eccentric character of thi.­
disease has compelled them to adopt ground on which. 
it would be difficult to distinguish them from their oppo.­
nents. Dr. Holland, a contagionist, says :_ 

" If a virus c.an be transmitted rrom the body through 
a few feet of air, we are not entitled, from the partial 
experiments hitherto made, to set any limits to the extent 
to which, under favorable circumstances, it may be con. 
veyed through the same,or other medium. Com mOil 
reason here 'concurs with our actual experience of the . 
transmission of the virus in certain diseases in various 
wa}s and to remote distances." ' 

The opinions of the non-contagionists may be sum­
med up in the suppositions of Dr. Davy, an able prac-
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titiooer, who was in Ceylon when the disease was 
raging there. He says :-

"The cause of the disease is not any sensible change 
in the atmosphere, yet, cORsidering the progress of the 
disease, its epidemic Dature, the immense extent of 
country it has spread over, we can hardly refuse to ac­
knowledge, that its cause, though imperceptible, though 
yet unknown, does exist in the atmosphp.re. It ma!l be 
e:rtricated from tke bowels of the earth, as miasmata 
were formerly supposed to be;-it may be generated in 
the air ;-it may have the property of radiant matter, 
and, like heat and light, it may be capable of passing 
through space unimpeded by currents: like electricity, 
it may be capable of moving from place to place in an 
imperceptible moment of time." Another writer says: 
-" The rapidity with which Yellow Fever and Cho­
lera extend their influence is at variance with the doc­
trine of contagion, as founded on truth, analogy, and 
impartial observation." 

Dr. Kennedy gives some aceount of the origin of 
Cholera in India, in the year 1S,17. He traces the 
origin or the disease to remarkable climatic changes 
that occurred in Bengal during that year. He alludes 
to the extreme uniformity and levelness of the country ; 
its excessive moisture, from its multitudinous intersec­
tions by the branches of the Ganges, and from the 
swarms of tanks, or artificial ponds, created by the dic­
tates of blind supersti tion, and the agricultural neces· 
sities of the country. The rainy season begins about 
the middle of June, and continues during the four suc­
ceeding months. In the year 1817, by the month of 
August, the measure of rain which had descended was 
f!T&e.third greater than tke common quantity, and, a 
short time after, in different and distant parts of the 
Province, having no mutual intercourse with each 
other, an aggravated type of Cholera broke out. 

It is well known, that a vast quantity of electricity is 
raised from the ~arth by evaporation, but, durinlf that 
year, in Bengal, in order to carry off the additional 
fu,antity, of water which fell, one-third more than the 

• 
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average quantity of electricity would be abstracted frO'l/l 
the earth: hence the currents passing through the crust 
of the earth from east to west would be proportiona6~y 
diminished; and the succulent roots, vegetables, jru'tt, 
8(c., growing on the soil through which S'Uch currents 
passed, would be left negative to a proportionate degree. 
Did not the extra amount of 8ickness produced by Cho­
lera afterwards, on an average, bear Borne proportion to 
the increase of rain in the above instance 1 I do not 
state this circumstance because I consider it essential 
to my theory of Cholera, but because it seems to pre­
sent at least one reasonable Cause for the variations in 
the electric currents, a general fact which, I think, has 
been sufficiently demonstrated already; although its 
application to the subject on hand has yet to be consi­
dered. 

If Cholera be really produced by the cause which I 
have supposed, then it will appear that those modifying 
conditions and circumstances that affect the electric fluid, 
must also have an influence .upon the progress and gene­
ral characteristics of the disease. Now, as far as I have 
been able to learn, the analogy appears to be complete. 
The electric current travels from east to west,-so does 
Cholera. 

Evaporation carries off electricity to the upper regions 
of the atmosphere, a~d of course it must favour the 
disease. By all experience, Cholera prevails most in 
low, damp, marshy regions, where evaporation is in­
creased. 

Moisture is among the best conductors of electricity. 
Cholera generally travels along the shores of seas, lakes 
and rivers. Messrs. Jameson and Scott remark, that 
" troops in India, marching in cool and dry weather, 
enjoy a considerable immunity from the disease." Does 
not the Editor of the British and :Foreign Medical Re­
view make a blind grasp at the idea advanced in this 
paper, when ~e says, in' revi~wing Dr. Kenn~d:r's w~rk 1 

" 1.'hat mOIsture, per se, IS not powerful m spreading 
the dIsease, may be presumed from the retardation of 
the virus by seas apd broad rivers! but it does not fo1-



l~w from. thi~ that moisture may not he one of the condi­
t,.o,,!,s whach .8 ~ce,sary to constitute the peculiar con­
ditIon of tke atr necessary for tke rapid development. 
It is certainly in this direction that we took for some 
probable elucidation of the unknown laws of the cho­
leric virus." 

The following extract from an editorial in this journal, 
vol. 4, page 219, is authority to which it gives me plea­
sure to refer, in support of this position ;-

" A careful examination of all the evidence with re­
ference to the origin and progress of the cholera, disclo­
ses this important fact, that a humid atmosphere, wet 
and sultry weather, and marshy situations, are peculiarly 
adapted to its development. Exceptions will undoubt­
edly be· found to the complete truthfulness of this obser­
vation, but in its main features the observation will hold 
good, and may be safely acknowledged as a rule. In 
1817, the summer was a peculiarly rainy one at Jessore, 
and the city itself is surrounded by marshes. In 1846, 
Dr. Thom of the 86th regiment, stationed at Curachee, 
observes that 'the thermometer stood at from 98 deg. to 
104 deg. Fahrenheit, and the quantity of moisture was 
greater than I ever saw in any part of the world, at any 
season, the dew point being at 83 deg., and the thermo­
meter in the shade. being at 90 deg., the lowest range; 
even this gives 12.19 grains of vapour in each cubic 
foot of air;' and he further shows that the quan~ity of 
rain which fell was unusually great. When the epide..; 
mie raged in BurrIlah, Dr. Parke observes,-' during ita 
progress, it attacked chiefly or exclusively the towns and 
villages situated in low and marshy places, on the banks 
of rivers and shores of the sea.' In India and Hin­
dostan, it was observed to p{evail most frequently with 
southerly or easterly winds, which favoured moisture, 
and, as a general rule, we may obs.erve, that this exces­
sive moisture was either a prelude to, or an accessary 
of its appearance, as witnessed by Dr. Prout, during its 
existence in England, in 1831-2; and, wherever it has 
pre.vailed, this fact is notorious, that the most marshy 
situations, the worst drained localities, have been espe-

• 
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cially selected as thl:' sites of its greatest virulence. 
Whether all this induces a cause of malarial origin, of 
electrical atmospheric disturbances, or whether this state 
of the atmosphere predi sposes to the generation of ani. 
malculre or fungoid causes of the disease, is a matter of 
little moment, as regards the lesson obviously taught. 
Although exceptions are to be found of its prevalence 
in dry aDd arid situations, yet they are too few to inva. 
lidate the above position as the rule." 

Vulcanic regions are peculiar for their electrical phcnomena, 
arising I suppose from the little effect which electriCity has upon 
the soil, originating in lava. From several accounts that I have 
read, Cholera seems to have been peculiarly virulent in such loca. 
lities. 

Limestone must be favourable to the conduction of electricity, 
from the porosity of its texture, and the consequent water which 
it contains. A letter published in the B08tO'l& Daily Adverti8er, 
some few months ago, from Dr. C. L. Jacksun, states, that the 
cities situated on limestone or tertiary soils, have always suffered 
most severely from this scourge; while the primary or granitic 
regions have never been visited 'to any considerable extent. It 
never has visited the granite countries of Switzerland, or Tyrol, 
in Europe, while it followed the calcareous districts around. And 
since it did not occur in the primary districts of Maine, New 
Hampshire, Vermont and Massachusetts; while it did follow tbe 
calcareous formation through Canada and ~ew York, and along 
the Mississippi, Dr. Jackson infers, that the calcareouB BoiZ or 
water haB much to do with the production cf the disea8e. 

I am of opinion that the profession has been misled 
respecting the cause of Cholera, by looking too exclu­
sively to the atmosphere, as the SOurce of the disease,' 
A distraction of ideas seems also to have arisen from 
the use of the terms "predisposing," and "exciting 
cause." Not that I suppose these terms to be always 
improperly implied in speaking of Cholera, but from aU 
that 1 have been able to learn, I am induced to believe 
that every case of Asiatic Cholera has resulted from 
something that the individual had taken into his stomach. 
Before entering on this subject, however, I may men. 
tion one predisposi~g caus.e which, during the preva. 
lence of Cholera, IS pecuharly dangerous: that is, an 
irritable state of the bowels, to which some people are 
liable •. Thi~ may a~ise ~rom a defect ~fthe contractility 
of the mtestmal capIllaries, so as to giVe the ingesta of 
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tlle canal too direct an influence upon tAe serum oltlu 
Mood; or, according to the electric theory, it may arise 
from a constitutionally negative conditio~ of this portion 
of the system. 

Dr. BeH, in a lectt;'re published in this journal in Feb­
roary last, uses the following language :-" The facts 
alluded to all display the general pervasion of something 
unknQl..vn, which influences the physical, as well as the 
animal world, but is wholly beyond the power of man 
to stay, and did time permit,. others might be added still 
more convincing, bearing upon the change observable in 
the features of disease, both in the animal and vegetable 
kingdom, long before the appearance of Cholera,' . It 
leems impossible to doubt the existence oj a cause illfi­
nitely mOTe general than mere contog'ion." I have 
endeavllured to delineate such a cause;and if I am cor­
rect, would not different physical, vegetable and animal 
8ubstancej,1, taken into the alimentary canal, produce 
Cholera in the individual, ju:st in proportion to their 
negatively elecfrt'c quality: for it mllst be presumed, 
that where sllch a deficiency of elt'ctricity prevails in a 
locality, those substances which are naturally negative, 
under ordinary circumstances, must be rendered still 
more so by the general cause. Andral fOl1n!l that of 
all the fiuidaofthe eC,onomy, the serum of the blood i. 
the most decicJedly alkaline; and whatever the nature 
of the disease, or its duration in which he had examined 
thii! fluid, he never found the intensity of the re-action. 
sensibly vary. The alkalies are generally positive, nnd 
the bloot! is in this state to a high degree. In Garrod'. 
Lectures on the Chemistry of Pathology, published in 
the Lancet-while treating of Cholera'the ll~r:tl1rer says: 
-" In this disease the eVIlClIalioliff very much resl"mble 
whey in appearance; have u8ually a very Btrcml!l) 
mtlrked alkaline reaction, and etfervesce on the adJitior: 
of an acid." Now in orcJer to acc()ufltforlsll the phe­
nomena of Cholera by the cauSe yvhi~h I have icJellti, 
Qed, we have' only to suppose; 'that substances of I 

strongly negative char~cter are broug~t io.c9fltae,t ,vi, 
the mucous membrane of the. a1imentarJ can61 ; lJu& It 

C 
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authentic records of the di;;ease fully exonerate us frOID' 
the necessity of depending upori mere supposition itt 
this matter. 

Although my data a're not so numerous as I could 
wi~h, on account of the i'ndifference of medical men 
!lhoat recording what their cholera patients had been 
eating previous to their having been attacked, still tbe 
evidence as far as it goes, fully su~tains my theory. 

In the London Lancet for August, 1832, the Editor 
1>ays that in three-fourths of the ca~es of Cholera, that. 
be had witnessed, fruit was clearly ascertained to hav. 
been the exciting cause .. 

In connection with the peculiar affinity that the dis­
ease seems t<>have for water, se\'eral extraordinary casell 
are recorded of fish having died in great shoals while 
Ihe disease was raging in some regions: for example, in, 
Prussia, in the year 1831, while the Cholera prevailed 
there, all the fish died ill the ponds, and forJy tons of 
them )Vere taken from the single pond of Dinperburgh, 
and buried. AmI it is a remarkable fact, that in a grea~ 
'!lumber of easel:! where any notice was taken of what 
the patients had eaten before the attack, fish of one 
kind or other was said to have been the exciting cause. 
Other articles are mentioned, such as fruit, butter-milk, 
polatoes, and in a few cases, pork and veal. NO\v, 
'~very one of these articles might have been pointed out 
as dangerous, merely from an npriori consideration oC 
the theory for which I c.ontend. I t is well known 
how easily pork and veal are injured by thundery wea­
ther; and there is reason to believe that the diet in the 
cases referred to wa3 actually tainted,-indeed it is ex­
p,ressly. ~tated in. 'SOGl~ instances that s\Jch was the fact., 

I have made out a list of 92 cases, taken from Eng-
1ish papers, these being the only olles in which I found 
food chargeable with. ~ing the exeiting cause. The 
following is a cOPY':~ 
Fish :-Herrings, 11 times; sprats, 1 ; 8al-

. mon, 1, '~.. •..•• 13 tim6l~ 
Fru;l ~-G~oseberrieS, 9; Currants, 2; Cher. 

I • " .: ' 
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ries, 1 ; Lemon, 1; Whinberry 
Pudding, 1, •• •• • 14. times. 

V~getab.les :-Potatoes, 18; Cabbage, 1,. 19 do. 
Mllk,2; Buttermilk, 18; Curds and Whey, 1,21 00. 
Animal Food :-Pork, 2; Do., taiQted, 3 ; 

Veal, 3; Sour do., 2; Lamb, 2; 
Tainted Fowl, 2, • 14 do. 

Beer, 4 ; SOUl' do., 7,. . • • • • • • 11 do. 
The reader will remark in this list a strong corrobo­

ration of the idea which [ have advanced. Why dOl"s 
thunder-weather hinder butter-making 1 I presume that 
it is because there i& too much electricity in the atmos­
phere, which keeps the oleaginolis particles iq such n 
tltate of combination with the other elements of the milk, 
that they cannot be separated. Why, urlder ordinary 
circumstances, are the milkv contents of a churn trans­
formed inta butter and buttermilk 1 Is it not hecaut*) 
the commotion among the particles causes part of the 
-electricity t19 escape, allowing the oleaginous atoms to 
coalesce by their soperior capacity for the remaining 
electric fluid, while the other ingredients, by abstrac­
jog oxygen from tbe atmo~pbere, became sour, aCid,­
NEGATIVE buttermilk . 
. Every Physiolog-ist is aware of the :malogy subsisting between 
milk and blood. Indeed, their constituents are almost identical. 
Milk is the only secreted fluid which contains the three c1asFes of 
Dutritlve principles, of which the blood is composcd-the a.lbu_ 
minous, oleaginous, and saccharine j and thus the coagulation of 
both may be accounted for on the very same principles. 

Why does a thunderstorm make animal and vegetaLle 
substances sour, and hasten their dissolution, I ask? !E 
it not because, wheR the overcharged atmosphere is re­
lieved by the explosion which ensues, the superabundant 
electricity is not only carried off, but also apart of tlwt 
whicb naturally belongs to those substances, which are 
most ready to give it up. Thus, I conceive that sub­
stances may be depriv~d of electricity in two· degrees: 
lstly, that which is superadded to them in their natural 
state; anel 2ndly, that which holus their particle!! ill 
combination, the deprivation of which causes a change 
JQ their sensible properticJl1 prlilducing disintegrlltion. 
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Dr. Gaulter of Manchester, in his work lipan Ch?lera, uS~8.I~ft. 
mage tn Ihe following effect :-" The mo~t ordinary exCltlll~ 
causes of common ~holera, are rightly considered to be errllrs of 
diet; the same is true of malignartt chnlera. It can be shown, 
that in almost eight caAeR out of ten, something had been takpn 
ItS rood or beverage calculated to derange the dige~tive nrgl\n~, 
Bnd it would appear. froOl the preternalural sensibility or theA~ 
orsrans, as the heat of summer becomes morc inten'~, even tk~ 
diet habitually taken, and whir-h generally agreed With thc ali­
mentary passages, was lilblp. thm to act U8 an in'ftant, In the 
majority of inRlanees the off.:nding matter was either the low­
priced ale of the beer-shops, 8emi-putresCI!nt buttermUk, fmtid 
pork, find jish, nr ,'otten pota/oes. In one instnnee, a quantify or 
the latter, which were vomited durin!!, the incipient stage of the 
disease, continued to emil for many dlllJR a phosphorescent ~ig"t 
-8 circumstance that appeared most mysterious and alarmill& Lu 

the neighbourhood where it happened!' 

A due supply of electricity is as essential to the healthy 
functions of the body, as water is to the operations 
of a stearn-engine; and of course, when thi" vital ele­
ment is withheld, a derangement proportionate to the 
demand must be the consequence. Dr. Bell ha3 satis­
factorily proved the relationship subsisting between 
ague, congestive fever, and cholera; and I do not 
doubt, when the science of medicine comes to be based 
more upon philosophical principle than it is at present. 
that all epidemic diseases will be found to depend upon 
different degrees of this all-pervadiug agent, prevailing 
at the time; and of coul'se a knowledge of the laws 
of which, will constitute the most essential qualification 
of the physician. Thiil may be called hoLbyism ; well, 
be it so. Let those who call it such ltdl me of any 
molecular change that can occur in the physical, the ve­
getable, or the animal worlJ, in which eJectrieity is not 
essentially ~oncerneJ, and I will resign my hobhy, to 
launch again upon the chaotic ocean of empyrical 
speculation • 

.. According to the analysis of the Chemist, the 8tmo~phl're i. 
eomposed of seventy-two pariS of nitrogen, twenty-seven (If 
oxygen, 8ud nne of earb"n. Frolll the experiments of Philoso­
phers we find that the fluids, produced by the putrefaction of 
animal sub~tance8, pusses8 the samc ingrcditmts 8S thoBe compo5-
ing the common atmospherc-Lut in diffl!rent proportiolls-viz, 
wty-tbree of nitrogen and tbirlY-Icvcn of oxygen." • 
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The above extract is from an old author, and' al. 
thougb it might be corrected in one or two particulars; 
yet it indicates a general truth which is of great prac­
tical importance, by showing the tendency of decaying 
animal substances to render the atmosphel'e negative; 
and thereby indirectly "itiating the blood. . 

The alimentary canal in a physiological point of 
view, can hardly be considered the internal of the 
body. The mucous membl'ant'., by which it is lined, iB 
only a modified continuation of the skin which eovers 
the external parts. The serous membrane which lines 
the heart and arteries is the true internal, hence lht' 
blood has no direct communication with the external 
world; hence its condition will not be directly afl'ectert 
by external influences; but it will be affected by such 
inftuences, through the capillary system. The functfon 
of the lungs in oxygenating the blood, according to-Dr. 
Christison, is a purely physical operation. The produc­
tion of heat in the human body can be considered no­
thing else. If a stream of electriCity is passed through a. 
certain quantity of water, the water will be converted 
ioto a certain bulk of the mixed gases which, in this: 
state, represents the elements of the water, together 
with the electricity required fOl' their formation. If 
the gases are again combined so as to form water, 
not a trace of electricity is given off, but their union is 
accompanied by an intense heat. We have only to 
enquire where the electricity went to in the first part 
of the experiment, and where the heat came froOl ill 
the latter, in order to be convinced that the one is 
nothing but a modification of the other. 

I presume the attentive reader will now be in a. 
position to comprehend the modus operfl,ndi of Cholera". 
The earth and the lower strata of the atmosphere 
being charged with electricity below par, the blood. 
must be indirectly affected; so that there will be a 
more than ordinary tendency to dissolution amongst its 
elements. Food is taken into the Iltomach powerfully' 
negative. I mean by this, that it contains so' little 
eleetrieity tbat it ,wi.)}' have ,a po\verlul, attraction for 
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liquids, which naturally CflOtain more; hence it ab • 
• tracts the electdcity contained in the cells of the mucu~ 
membrane ; capillary action is thus excited, and th.e 
arteries of the gastro.intestinal system pour out their 
serum, in order if possible to neutralize the demand. 
A communication is thus established between the blood 
and the external world, and, accordmg to an universal 
law, the life of man must do its pad, in order to restore 
the general equilibrium. 

The eccentric character of cholera has hitherto 
baffled all attempts to investigate its cause. Person • 
. belonging to the same family, though residing in dif~ 
ferent houses, have been simultaneously attacked.­
Prisoners confined in a solitary and condemned cell, 
have been executed by cholera, without having had 
any communication whatever with persons having the 
disease. A case of this kind occurred in Prussia, in 
which the only communication which the prisoner had 
with the living world was through the medium of hi. 
keeper, who gave him his fuodthrough an iron grating. 
If my theory is correct, these and many other eCcen~ 
tricities connected with the progress of the disease are 
satisfactorily accounted fol'. 

Dr. Bell ~ays :-" We mllst, in endeavouring to 
ascertain the source of this disease, look to the sympa. 
thetic system of nel'ves-and it is particularly worthy 
of notice, that wherever the branches of the sympa. 
tbetic are largely distributed, there the symptoms of 
the disease are most prominent." Proceeding further. 
be shows that Cholera cannot b~ referred to a topical 
and exclusive affection of any of tile great organs. Ho 
also briefly asserts, that the cause of Cholera is not a 
m.orhid state of the circulaft"ng hlood, how deeply soever 
tknt alteration may be occasioned, as a consequenci of 
tlae true morbid impression. 

The essential manifestations of Cholera, according 
to the London Lancet, are "collapsed countenance, 
blue lips and nails, shrunken ongers, tlte total failur4 
of the usual lecrttioR8, deficient animal hefJt, 61llpffl-
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non of the pulse, 'Jnd remora, OT stagnation in the ~­
MUS circulation. 

According to Dr. Kennedy: in the first stage .. the 
patient complains of feeling of anxiety, or ot uneasi· 
ness at the pit of the stomach; after some time nausw 
.upervenes. and the uneasiness chanO"es into a feeling 
of heat or pain. To these symptom~ succeed vomit­
ing and purging, and prostl"ation of strength. The 
evacuations at first consist ot the common contents of 
the alimentary canal, ::!Jterward::l of a fluid liI<c rice 
water j occasional cramps are felt in the limbs; the' 
pulse is small and rather quick. The skin feels a lit­
tle cold, and the temperature is gradua!ly decreasing. 
The countenance is ra1her shrunk, and the feature. 
appear sharper than natural." In another place thu 
same autho," tells us, that" the evacuations go all, and 
tbe bowels are filled after the heart has ceased to nct, 
when the arteries are empty and the capillaries of tha 
circulation are no longer supplied with blood by tbo 
usual course." 

Dr. O'Shaughnessy proved by a series of rigid ex­
periments, that the blood in the worst cases of Cholera 
retains its globular or anatomical structure; that tbe 
lungs are capable of performing their functions, in 80 

far as the act ot respiration is concerned, in the decom­
pOSition of atmospheric air; and that the dejections of 
the cholera patient are strongly alkaline, and contain 
just tbose elements of which his blood has been de­
prived; or, in other words, the addition of the dejec-. 
tions to the blood, in due proportion, would have re­
stored the latter to its normal cOllstitution. The same 
results were obtained by other chemists in different 
pllrts of Europe. 

Now, if it be admitted that the physical laws of na­
ture are universal in their operation, then it must fol­
low, that the excretion of the fluid portioll of the blood 
into the alimentary canal in Cholera, has been fully 
accounted for. That the cause is It. physical one, there 
cnn be nO doubt whatever. The action of some kind. 
ef purgati\"ei upon .the bowels belongs to the &an~CI. 
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c1!l~S of phenomena, but differing in degree. If blood 
lJe placed on the one side of a capillary membrane, and 
certain purgative solutions on the other, the serum of 
the blood will pass through the membrane, to unite 'With 
Ihe medicine. This is Just wlLat occurs in the body; 
and [ think the eddence already afforded, that such 
phenomena are dependent upon electrical attractions, 
should !!atisfy all reasonable minds. 

Pathology likewise, according to the best authority, 
is altogether in our favour. A vermilion injection of 
the gastro.intestinal mucus membrane of the alimen­
tary canal, indicative of inflammation proportionate to 
the prolongation of the disease. Sometimes patches 
of gangrene, indicating the violent electric action that 
had been in operation; while in every other part of 
the body all stich action, (even nOI'mal) had entirely 
ceased. The !Same membrane al!;o covered with a 
pultaceous suhstance, of a white.grey colour. The 
tltomach contracted in its substance; hard, and floe.· 
qut'ntly thickened. 

The liver shows marks of congestion or inflamma­
tion, and is of a dar/ier ('olonr than usual. The ~al1 
LJadder distended with bile, while the ducts remain 
quite pervious. The bile is generally considered hy 
physiologists, the natural purl!ative of the bowel~. It 
must be electro-negative, having been secreted from 
the blood, after that fluid has been deprived of ils elec­
tricity in the systemic capillaries, through which it has 
passed before arriving at the venfl pm·ta. Why, in 1\ 

cholera patient, does the bile not flow into the intes­
tines through the open ducts 1 Answer-Because tu'O­
negati·oes do· not attract each other. 

Here I might close my case, and claim a verdict, on 
the ground that this theory accounts for all the pheno. 
mena of the disease, as far as I have ascertained, 
which, in the abstract, would be deemed a legitimate 
conclusion, unless other facts could be brought forward, 
contravening the hypothesis; but I have some e,·j. 
dence ora more positive character yet to offer, which, 
if it can be relied on, in my estimation, setl the mRt-
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ter beyond a reaeonable doubt; of thut, however, the 
reader must judge for himself. 

Fl'Om the London Lancet of November last, I et­
tract the following. A letter from St. Pt>tersburgb 
8ta~es, "that whilst Cholera was at its highest, the 
action of the magnet was nearly neutralized, which 
now, the. disease is gradually suhsiding, assumes b.Y 
degrees Its former power. A magnet block, which 
used to carry eighty pounds, would not carry mort' 
than thirteen pounds during the worst time of Cholera. 
The Electro-.Alagnetic Telegraph at one time would 
not work at all." 

Here was a report from the arcana of nature by the 
Telegraph itself, infi.rming us of the cause of thii 
disease. Murdtr will out. 

Several authors on Cholera have, as it were, groped 
around the truth, but the want of a proper knowledge 
of Chemistry has occasioned some of them to commit 
strange blunders. When treating on this subject, Dr. 
Tunstall of Bath, in a paper in the Lanc!!t, of thtl 
same month, uses the following language :-" If we 
adopt the theory, that in Cholera the impurity of the 
blood arises fl'om its containing too much positive elec­
tricity, we must bear in mind that the secretions from 
the bowels and stomach show an exeess of acid, or, 
in other words, of oxygen, a positively elt>ctric condi­
jon." Now there can be no doubt that in Cholera 
:he evacuations are positively el{'ctrical, but if he i. 
!orrect in saying that tbese excretions are acid, and 
that acid or oxygen is positively electrical, then I have 
been greatly misinformed by the best Chemists the 
world has ever produced, as well as by my own senses. 
However, as far as the evidence accords with chemical 
science, it is corroborative of the position I maintain • 

. ,Again we have in the Lancet of the 8th November. 
the following from J. C. Alkinson, Esq. :-" I am 
desirous. at the present moment, of directing the atten­
tion of scientific readers to a very interesting pheno­
Inenon, more or less present, in the collapsed stage of 
Cholera, which seems to ,have hitherto escaped the 



'observation of medical men, namely, animal electricity 
or phosphorescence of the human body. My attention 
was first attracted to the su~ject during the former visi­
tation of that fealful disease in the metropolis. It was 
indeed singular to notice the quantity of electric fluid 
that continually discharged itself on the approach of 
any conducting hody to the si(in of a patient labouring 
'under the collapsed stage. St.'eams of electricity, 
many of them an inch and a half in length, could be 
readily educted by the knuckle when directed to any 
'part of the body, as if it were a charged Leyden jar. 
I may remark the coincidence that, simultaneously with 
rhe heat of the body passing off, the electricity was 
evolved. I am thel'f~fore Jed to ask the question-Are 
not heat, electric and galvanic fluids one and the same 
thing 1 Does not the passing off of both imponderable 
8ubstances, at one and the same time, strengthen this 
conclusion 1 Again, are not the whole of what We 

'call vi,tal phenomena, produced I>y the eJectro.galvanic 
luagnetic malter and motions 1 And do we not find 
that these vital phenomena are continually affected by 
the relative state of the surrounding electric medium? 
To what can we attribute the present fluctuating con­
dition of the Barometer if not to this 1" 

If the readel' will rememher the variable results 
obtained by Gay Lussac, in experimenting on tbe 
chemical affinity of the same substances, with tbe 
electrometer, under what he conceived to be the same 
conditions, at different times, the occult nature of tbe 
cause of Choilna, or the eccentricity of its character, 
will not excite much wonder. 

In the same periorlical Dr. Smellie remarks, "that 
on those days on which the disease was most prevalent, 
the electric condition of the atmosphe1'e was in a higkly 
disturhfd state; and the variolls instruments used to 
exhibit the phenomena of electricity failed to be de­
pended on, by reason of the paucity and the irregu. 
larity of the electric distribution in surrounding nature. 
The magnet also exhibited a diminution rf seventy 
~per cent. of its usual power. 
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During the prevalence of cholera in St. Petersburg& 
last year, we had authentic reports testifying to tbe­
san:te general fact. One report says, that a magne' 
whzch would, under ordmary circumstances, sustain 
forty pounds weight, was not clJpable of sustaining mor. 
than four or jive pounds when tIle disease was at it. 
Aeight. 

The London Lancet for March last, contains a report 
{rom the Registrar General, in which the electrical 
state of the atmosphere and the number of Cholera 
cases weekly, are stated in tabular form; by which it 
appears, that the decrease of electricity in the atmos­
phere maintained a proportion to the increase of the 
disease, and when the cases amounted to a certain. 
number, no indications of electricity could be ohtained. 
What stronger evidence could any person r~quire ? 

In drawing this subject to a conclusion, I will briefly 
direct the attention of the reader to the points which I 
ha\'e endeavoured to elucidate: 

I commenced with the simplest form of capillar.,.. 
attraction, and proved hy gaod authority that the pae­
sage of liquids through porous substances, whether 
they be physical, vegetable, or animal, is due to the 
same cause; and inasmuch as the rapidity of the cur--

I rent is concerned, it depends upon two conditions: 
First, upon the attraction of the flowing liquid for the 
capillary substance; and secondly, its affinity for the 
matter on the other side of the capillary series. 

Secondly,-It has been shown that all such pheno­
mena are cau5ed by the tendency of all substances, 
differently charged with electricity, to unite together~ 
!l0 as to bring the electric fluid with which they are 
charged to an equilibrium; or, in other words, that 
capillary attraction, cohesive attl'action, and affinity, are 
but, modifications of electric attraction. 

Thirdly,-l have maintained the theory of, a, singlo 
electric fluid, and endeavoured to shew that It IS ade­
quate tQ account for all the facts of the science, witb­
out involvin~ the obvious difficulties of tbe double 
tbeory. I have directed at~ntion to the uoiven" 
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tnfiuence which electricity exercises over vegrtahle 
and animal phenomena. I have proved by Professor 
Faraday and othl'rs, that the electrical, the galvanic, 
and the magnetic forces are identical; and that heat il 
a modification of the same agent. It has been proved 
that there are constant currents of electrieity pal!sing 
round the earth, from east to west-that these current. 
are liable, from astronomical .or other causes, to perio­
dical and irregular variations in theil' quantity and 
intensity, by which animal and v<"getahle substances 
are botb sensibly and insensibly affected. 

Fourthly,- Independent of astronomieal or geologi­
eal causes, I have adduced one good reason that may 
account for the origin of Cholera in India, in the year 
1817, on the foregoing principles. I have proved that, 
in the great majority of caSt'S, eight out of every ten, 
the producing cause of Cholera has been food, in an 
electro-negative state, which almost puts it beyond 
douLt, considering the occult nature of the essential 
"Iement, that such food p7'oduced Cholera in all case3-
I have demonstrated that the cause implicated is fully 
competent, according to natural law, to produce the 
"ffect; and in conclusion, I have proved hy the most 
indubitahle evidence, that the cause identified actually 
did exist, in proportion to the effect ohserved. Thai 
Muse was a great diminution of the ordinm'Y electricity 
ofthefoodanctuir ;-thnt effect was ASIATIC CHOLERA. 

That Cholera has often been ascrihrd to the cause 
which I have identified, is a fact of which I·have given 
levernl illustrations; but the statement has been as 
often and as flatly contradicted; because the chain of 
natural relations subsisting between the dit'lease and 
Ihe cause presumpth'e was not made manifest. Thi. 
t/esideratum I have endeavoured to supply: with what 
success, let each determine for himself. 

In conclusion, it is pleasing to observe that th089 
remedies whic.h are now the most generally recognised 
as being the most beneficial in the treatment of Cholera, 
are just the medicines indicated by the electric theory 
yia., those of a positively electric character-hydro-car~ 
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~om and the alkaloids. Amongst these may be men­
tIOned., camphor, pt'troJeum, or Barbadoes tar, turpentine) 
veratrm, quinine, alum, &c. I would also recommend 
strychnine, naphtha, and creasote. Substances tbat havt 
:'I power~ul affinity for oxygen, or those that are very 
combustIble, seem to be the best. In the first stage, I 
\\iould recommend an emetic of ipicac. A gentle ca­
thartic may also be nece8sal'y, If the attack is not vel: 
"evere, the cUl'(~ may be completed with a few doses of 
the compound tincture of camphor. Where the symp­
tom'< are more urgent, the selection of the appropriatt­
remedies will depend upon the judgment of the enlight. 
ened physician, who ought to be in attendance a~ SOOI, 

as possible after the first symptoms make tlleir appear. 
anee . 

• , Prev.ention is better than cure." And the means of 
prevention that I would recommend, are cleanlines~ . 

. _ temperance-bolh in eating and drinking; friction to thr­
skin daily; light flannels next the body; exercise, whell 
the ail' is elry and pure. When the weather is damf> 
even though sultry, it would be advisable to keep up i.l 

coal fire in !jitting rooms, in connection wilh bed.roorm; 
&c. A void the use of acids, ullri pe fruit, or uncookl'c 
vegetables; avoid everything like tainted meat, or but­
termilk; avoid physical and mental exhaustion. Us!;', 
principally, a farinaceous diet, with the soup of good 
animal food, ratller than the meat itself, unless you 
have a good deal of bodily exercise. Use good bread 
l/ld butter. If you drink much water, it ought to oe 
tiltered through charcoal. A little clean powdered char­
coal ill the water that you drink will be a very good 
substitute, or, if it is preferred, a few drops of the com· 
pound tincture of lavender will have a good effect. B) 
attending to these requirements-by doing what We 

C:lIl to alleviate the miseries of those who have not tht­
lI1eans of providing for themselves-by maintaining ~. 
deal' conscience, and a contented mind, we will Le 
(Jest prepared to meet Cholera, or any other evil witl. 
which Divine Providence may be pleased to visit U:s, 

Montreal, April, 1849. 
I • 
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