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spirit-which are but names for the imaginary substrata of 
groups of natural phenomena-lose themselves in each other 
in ultimate analy.is, what is the use of wrangling over them 
while there is £0 much honest work to be done in the world? 

" In itself," he says in the" Lay Sermon" first referred to, 
"it is a matter of little moment wh@ther we express the 
phenomena of matter in terms of spirit, or the phenomena 
of spirit in terms of matter: matter may be regarded as a 
form of thought, though;; may be regarded as a property of 
matter; each statement has a certain relative truth. Ba.t with 
a view to the progress of Science, the materialistic termino
logy is in "very way to be preferred: for it connects thought 
with the other phenomena of the Universe, and suggests 
inq uiry into the nature of those physical conditions and con
comitants of thought which are more 01 1131311 accessible to us, 
and a knowledge of which may in future help us to exercise 
the sa.me kind of control over the world of thought as we 
already possess in respect of the material world; whereas 
the alternative, or Fpiritualistic, terminology is utterly ba.r
ren, and leads to nothing but obscurity and confusion of 
idea.s." 
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ALCOHOL, FOOD, AND FORCE. 

We had supposed that Liebig's notion of the relation be
tween food and force had been generally repudiated by sci
entific physiologists; but its appearance as a stumbling block 
in the recent discussion of the action of alcohol in the human 
system, by the Neurological Society, seems to show that it 
is not yet permanently set aside in all circles presumably 
scientific. Indeed it was never more emphatically enunciat
ed than in the inaugural address ef the newly elected-presi
dent. 

"We know," said Dr. Hammond," that a certain amount 
of tissue is decomposed with every functional activity of 
the organ to which it belongs. Just as steam results from 
the combustion of fuel, so thought results from the com
bustion of gray nerve tissue, motion from the combustion 
of muscle, and the power to s ecrete bile from the substance 
of the liver. We know very well that, if fresh fuel be not 
supplied to the engine from time to time, steam ceases to 
be formed, and the machine set in motion by it no longer 
works. The like is true of the body; and were it not for 
the formative processes which are continually going on, 
whereby new ma.terial derived from the food is deposited to 
take the place of that· which is consumed, death would very 
scon result. It must be distinctly und,lIstood, however, 
that ordinary food does not directly furnish any force inhe
rent in the body, but that it must first be converted into 
flesh and brain and heart and liver, etc., from the destruction 
of which the force peculiar to each is evolved. 

In restricting the theory to "ordinary food," Dr. Ham
mond evidently had in mind the extraordinary action of alco· 
hoI, which, according to his own showing, does furnish 
force to the body without first forming tissue, and-more 
perversely still-while it retards the process of tissue con· 
sumption by which alone, according to the theory, force can 
be evolved. 

The expeIimente establishing this point are narrated at 
length in the address, as published in the Payelwlogiwl Jour· 
nal. A given amount of food plu8 a moderate dose of alco
hol appears to enable one to do more work, without drawing 
upon the reserved forces of the body, than can be done on 
the food alone; or, when food and work remain constant, 
and so adjusted as to k8ep the body at a fixed weight, the 
addition of a small portion of alcohol to each meal is fo1. 
\owed by a gain in weight. Similarly, if the weight of the 

ody be increasing, the gain will be augmented, if losing, 
the loss will he diminished, when alcohol is taken, other con
ditions remaining unchangEd. 

This cOLfiiat between theory and observation is fairly 
faced. By the theory, alcohol, which does not form tissue, 
ought not to supply force to the system; by stopping the de
struction of tissue,it ought to diminish the available force of 
the system. But the experiments show that, properly ad
mlni�ter8d, it does increase the working forc� of food, both 
physical and intellectual That the force thus developed 
under the use of alcohol is directly supplied by it, Dr. Ham
mond is certain. How it does it, he cannot see. 

From first to last, indeed, the Society seems to have 
stumbled over Liebig's teaching/:!j and curiously there was 
no one preflent sufficiently familiar with rec�nt physiologi
CM research to challenge the theory and accept the facts as 
not inconsistent with known effects of food. 

It is nearly thirty years since the death-in-life doctrine of 
force from tissue combustion was questioned by Dr. Mayer 
of Heilbronn, then an obscure country physician, now hon
ored the world over as one of the first to propound the great
est generalization of modern Science, the correlation and 
conservation of force. More recently, Fick and Wislicenus, 
Dr. Edward Smith, Mr. Heaton, Professor Hau!:;hton, and 
others hav� demonstrated its baselessness by elaborate in
ve�tigations showing that the waste of tissue is not propor
tionate to work done; while, save in ca.ses of starvation, it 
1s altogether inadequate to account for the forces evolved. 
Under normal conditions the larger part of the force required 
to maintain the body's temperature, to keep up the processes 
of thought, digestion, respiration, and other vital functions, 
and to perform the various sorts of external work de manded 
of the muscles, is shown by these investigations to be de
rived directly from the blood, or more precisely, from the 
food which the hlood c&rries to the severa.l organs. 

The wonder is, not that the contrR1y view should have been 
entertained so long, but that it should ever have been ac
cepted. An engine working in the manner thus attributed 
to the human system-first using its fuel to build up its 
parts, then burning up its own substance to devebpe power 

-would have been pronounced absurd by the most superfi
cial observer. The fact, that it was, within certain limits, 
self-repairing, would not have made its mode of developing 
force in the slightest degree more economical; though it 
might help to hide its foolishness, as it seems to have dene 
in the supposed ca.se of our bodies. 

If, from this point of view, we were to develope Dr. Ham
mond's comparison of the body to a steam engine, we should 
have to regard the organs, by means of which intellectual 
and mechanical work is done, as parts of a complete mecha
nism, capable of devdoping and transmitting the forces 
evolved by the decomposition of the food conv�yed by the 
blood, just as the steam engine developes and transmits t.he 
power arising from the combustion of fuel. The work done 
in either ca.se is proportioned, not to the loss of substance 
experienced by the machinery employed, but to that availa
able in the food in the one case, in the tuel in the other. 

True, as Professor Haughton observes, the same blood, 
which, by its chemica.l changes, produces movement and 
thought, also Ie pairs the necessary waste of muscles and 
brain by meana of which movement and thought are possi. 
ble; just as if the steam that works an engine were able, 
without the aid of the engineer, to repair the wear and tear 
of its friction and waste spontaneously: "But no greater 
mistake is possible in physiology than to suppose that the 
prod ucts in the changes of the blood. by means of which me
chanical and intellectual work is done, are themselves the 
result of the waste of the organs, whether muscles or brain, 
on the exercise of which that work depends." 

Having thus a clear conception of the function of food in 
the animal economy, it is easy to see that alcohol, though 
not a tissue-forming substance, may nevertheless, under 
proper conditions, add directly to the working force of the 
system. The fact that , when taken in moderate doses, it 
disappears in the system as completely as bed or bread, 
lends probability to the opinion that it is a force supplier. 
How far it is a useful and profitable adjunct of food is ano
ther matter. 
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BULLS ON THE TRACK. 
Horace Greeley used to compare people, whose opposition 

to the normal progress of events was more zealous than dis
creet, to a plucky but shortsighted bull that tried one day to 
stop a railway train to Chappaqua. The result wa� disas
trous-chiefly to the bull. Had the honest old gentleman 
lived to witness the revolt of the Wisconsin farmers against 
the social and ma.terial prosperity of their State, he would 
have found in their bovine attempts a striking and very per
tinentoccasion for reca.lling the comparison. 

From a higher point of view, the action of the farmer 
class affords a perfect though costly illustration of the ina
bility of human kind to profit by the fate of others, men as 
well as bull�. It furnishes also one more proof of the law 
of haman development, that all societies proceed from bar
barism upwllrd along practically the �ame course, marked by 
the same characteristic sta.ges, which may be more or less ra
pidly passed over, but which can never be altogether 
avoided. 

One of the earliest steps which men take toward social im 
provement is that of combination. Unfortunately, however, 
first combinations among men are always for offensive ends, 
and are always destructive in their reaction. The first gang 
of prehistoric savages who ever put their should�rs in line 
for a common purpose doubtless had in view the wiping out 
of encroaching neighbors; a more enlightened self interest 
would have taught them that, in their severe struggle with 
the forces of Nature, not wa.r, but friendly alliance, with all 
other men was the better pollcy. The same suicidal tend
ency crops out continually in the history of human progress. 
Nations spend ages-and their own manhood as well-in de
structive wrangling, to discovtI at last that friendship and 
mutual helpfulness wouid have been infinitely better for 
both sides. And as with nations, so with the integral parts 
of nations. Each class must learn its wisdom by independ 
ent experience. 

When the mechanic classes first reached the combining 
stage of development, they straightway declared war against 
capital, against machinery, against rival labor, against the 
inevitable, generally. Gradually, through bitter disappoint
mont and loss and suffering, the more intelligent are learn
ing that the wiser course is to form closer and more amica.
ble alliances with all productive interests, especially with 
the men without whoae money and organizing ability their 
own exertions would be prevented or rendered profitless. 

The farmers' turn has come now, and they seem bent on 
going through the same unsatisfllctory mill. They have dis
covered that the1:e is IItrength in union, for them as for 
others; but they-at least those of Wisconsin-have not 
lea.rned that it is madness to use their strength in overturn
ing the corner stone of their own prosperity. It may be 
hopeless to expect them to profit much by the dear-bought 
wisdom of the classes which have preceded them along the 
same line of intellectual and moral development; never the 
less it is safe to predict that it will not take them mll.ny 
years to learn that the" independent farmer" in these days 
does not stand alone in the world; that his interests are in
extricably blended with the interests of others, even those 
of the obnoxious railway magnate; and that in the long run 
a general regard for the Golden Rule will not seriously con
flict with the advancement of agriculture. 

Descending froIn genera.l principles to special facts, it 
might be instructive to the Wisconsin farmers to give an im
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suIt from the pressure they have brought to bear on thes 
arteries of civilization. 

The Providence which causes great rivers to flow by great 
towns for the advancement of commerce is seen not less 
clearly in the distribution of railways-particularly in the 
West. As a rule they have led the way, while population, 
and all that population bringe, has followed after. With
out them, except perhaps along the water courses, the coun
try would ha ve been to-day a wilderness. Contrast the rapid 
growth of Wisconsin with the slow development of States, 
in the days before the T-rail (with a dash) began to super
sede the Indian trail; States which, like New York, were 
blessed with infinitely superior natural advantagell, both 
from position on the coast lind because of their facilities for 
internal communication by water. Or contrast those parts 
of Wisconsin which railways traverse with those which 
know them not; and it may he possible to estimate vaguely 
the infiuence which railways have had on the State's devel
opment. 

In 1850-two years after Wisconsin became a State-the 
census takers found a population of 305,000, or 6 to the 
square mile. There were then three "railway men" in the 
State, and forty thousand farmers, with improved lands 
amounting to one millionllcres, and above the same number 
of acres unimproved, the average value of both together be
ing less than ten dollars an acr@. The aggregate wealth of 
the State in real and personal property was $42,000,000, or 
less than $140 a head. In 1870 the number of persons en
gaged in agricultural work in the State was 160,000, of 
whom 109,000 reported themselves as farmers and planters. 
The aggregate population exceeded 1,055,000, or 20 to the 
square mile. The value of the farms, now showing nearly 
6ix million acres of improved lands, had iucreased in amount 
from less than $30,000,000 in 1850 to over $300,000,000 in 
1870. From less than ten dollars an acre, the average value 
of the farm land, improved and unimproved, had increased 
to more than twenty-five dollars an acre; while the aggre
gate wealth of the State had swelled to $700,000,000 and 
over, or an average of $665 to each individual. In the mean 
time the three railway men of 1850 had multiplied a thou
sand fold, and 1,525 miles of railways had been constructtd. 

We should like to see an honest Granger's estimate of how 
much of this enormous increase in wealth and population 
has been-we will not say produced, but-made possible by 
the railways whieh have been so oppressive (?) to farmers, 
while they have brought, in towns and cities, manufactories 
and markets, without all which the richest farmer in Wis
consin would, we fancy, find little encouragement in his 
work. 

Have the millions invested in railways brought a corres
ponding reward to those who furnished them? In justice, 
they should; in reality, they have but little more than held 
their own. This result was not unexpected. In sparsely 
settled countries railroads are built, not for present but for 
future profit. If for years they pay their currtont expenses. 
they do well. It is only after the country has become thick
ly settled, and the connected points important, tbat they can 
hope for profits commensurate with those of other branches 
of industry. That the roads affected by the Potter law, 
namely, the Cbicago and Northwestern, and the Chicago, 
Milwaukee, and St. Paul, have never yet been able to earn a 
fair income on the capital inve�ted, is wtlll known. At such 
a stage, to have their receipts arbitrarily cut down 25 per 
cent is, to say the least, not encouraging to such enterprizes, 
or calculated to impresd the stockholders with a high appre
ciation of bucolic wisdom and honesty. 

By ekillful management, and with a great reduction of 
working expenses, the companies may be able, with the help 
of through traffic, to sustain themselves and pay the interest 
on their bonds; but the outlook is not encouraging. Already 
a large amount of rolling stock has been withdrawn; the 
speed of trains will have to be reduced, and second class 
coaches substituted for first class. Whether the through 
traffic can be retained in connect'on with the new arrange
ments remains to be S68n. It is more than likely that it will 
be lR1gely diverted to lines running through other States. 

If the farmers only wera to suffer the reflex consequences 
of this sudden set-back of the progress of their State, there 
would be fewer to deplore it. But they will not; nor will 
they be the first to feel it. The merca.ntile, manufacturing, 
and lumbering interests may be prostrated before the farm
ers begin to discover the mischief they have wrought-as
suming, of course, that the United States Court affirms the 
validity of the law, and it remains unrepealed; but the pe
nalty will be none the less certa.ln because delayed. The 
farmers have been chiefly benefited by the rapid develop
ment of the country; by arresting its development, they will 
ultimately be the heaviest losers. 

.�.t .. 

New Postal SysteDJ., 

Ou January 1, a new law is to take effect, requiring the 
prepayment of ]lostage by the publishers on all newspapers 
and magazines mailed to subscribers. The result will be to 
increase the postal revenue by insuring the payment of 
postage on all publications; and it is believed that the sys 
tem will prove a convenience to subscribers. 

Instead of th@ subscriber being required to pay any pOlt
age to the office where he receives his paper, it will be deli. 
vered to him 1ree, and the publisher will include the postage 
in his subscription rates. 

••••• 

partial thought to the relation which the railroads bear to IN an ordinary open fire grate, 75 pel' cent of the heat, re
their present condition, to consider seriously their indebted- sulting from the combustion of the fuel, goes up chimney 
ness to these enterprilles, and to speculate a little in regard' and is wasted, only 25 per cent being radiated into the apart
to the retroactive effect on their own prosperity, likely to reJ ment. 

© 1874 SCIENTIFIC AMERICAN, INC 


	scientificamerican10101874-225a

