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PR G _ ‘0 - THE HUMAN MACHINE AND ITS FUEL. .
tll tlj; i)y q:lulejllitﬁllle Dr. Joule has pointed out that not only does an animal
) v g;;\ much more nearly resemble in its functions an electromag-
ESTARLISHED 1845. ‘netic engine than it resembles a steam engine, but he also,
- has stated that it is a much more efficient engine—*‘that isi
to say,” says Professor Tait, ““an animal, for the same;
amount of potential energy of food or fuel supplied to it,
gives you a larger amount converted into work than any
engine which we can construct physically.” In other words,
the duty—by which we mean the percentage of the energy
l'of the fuel which it can convert into the useful or desired
form—is greater in the case of animal mechanism than in-

; i that of any other engine in which fuel is employed. The
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food are necessary; first, the organic, which alone is oxidiz-
able or capable of generating potential energy, and secondly,
the inorganic, which, though not oxidizable, is essential to
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s L LT e besides, renders the human machine elastic, and supplies
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grains, or over three times greater. The proportionsof the
training athlete’s daily food are flesh formers 98 ozs., fats
31 ozs., starch and sugar 3-27 ozs.

It will be seen from the foregoing that it is quite possible
to construct dietaries, especially suited to sustaining the ani-
mal mechanism, in accordance withthe work to be accom-
plished. This subject we shall consider in another article.

WANTED-TORPEDO DEFENCES.

Mr. E. J. Reed, late Chief Naval Constructor of the
British Navy, in a recent lecture before the Society of Arts,
took occasion to express an opinion which, we think, every
one who has given any thought to the method of waging

_futare maritime wars has already more or less definitely

reached. Coming from an engineer who has been so closely
identified with the building of the ironclad navy of Great
Britain, the views enunciated will assume greater force.
They could not be more radical or more direct. Mr. Reed
says, in substance, simply that, until a way of protecting
vessels from the effects of torpedoes is invented, ironclad
ships, notwithstanding their 24 inch armor and 100 ton guns,
are anachronisms, and that their construction is waste of
time and money. ‘ Neither the suspension of chain nets,
nor additional bulkhead divisions in ordinary forms of ships,
will be a sufficient, nor anything like a sufficient, defence
against this deadly submarine instrument of attack. The
naval Whitehead torpedo delivers a most terrible blow; it
moves for the space of some hundreds of yards with a speed
double that of the fastest ironclads; its path is so sure and
true that at that distance a second torpedo can be made to
pass through the hole which the first has made; and whereas
it has been assumed that, in ordinary conditions of weather
and naval warfare under steam, a ship could not have more
than a few feet of her depth below water attacked, the tor-
pedo has the whole immersed bottom of the ship exposed to
its assaults.” Mr. Reed goes on to say that the days of war
ships, more or less long and narrow, and with deep bottoms
of thin iron containing the steam boilers and powder maga-
zines, are numbered. He advises his government to recon-
sider its intention of beginning the building of a vessel of
the Agamemnon class; and finally he concludes that modern
naval necessities are ¢ first, the construction of our large
ships on principles which make them as little destructible
by torpedoes as by guns, which I believe to be quite possible;
and secondly, the building of all our other war ships of
small and handy types.” By the latter he means small ves-
sels which can be manceuvred with sufficient rapidity to
avoid torpedoes.

Mr. Reed unfortunately fails to mention the plan for pro-
tecting ships against torpedoes, the knowledge of which he
implies that he possesses. It will be seen, however, that in
his opinion a total reconstruction of the English navy is ne-
cessary, and that consequently the enormous sums of money
which have been expended on its development arc entirely
thrown away. This is not cheering intelligence to the
British taxpayer; and we doubt whether its purport will be
acquiesced in until inventors, the world over, confess them-
selves vanquished by the problem of devising an efficient
system of torpedo guard. So long as enormously heavy ar-
tillery is to be used, vessels must be built both capable of
carrying the guns and likewise capable of resisting them.
Already it is contemplated to build cannon which will
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|1b. of sugar.
" Of course the quantity of the food required differs not mere- -
ly with the amount of work done, but with its quality. Dr.
* Smith has prepared a table showing the weekly dietaries of
low-fed operatives. Needlewomen, for example, in London
laverage 124 ozs. breadstuffs, 40 ozs. potatoes, 7'3 ozs. fats,
116-3 ozs. meat, 7°0 ozs. milk, 0°5 oz. cheese, and 13 ozs. tea
.per week. This diet is richer in meat than that of the Eng-
"lish farm laborer. The Macclesfield silk weavers are quoted
at 32 ozs. meat per week.  The Irish farm laborer gets but:
45 ozs. meat weekly, but he has 326 ozs. breadstuffs and 135!
ozs. milk. The Scotch farm worker eats over twice as much
potatoes as the Irishman, despite the supposed fact that!
the tubers constitute the principal article of diet among the !
peasantry of the Emerald Isle. The table compiled by Dr.’
Smith includes silk weavers, shoemakers, farm laborers, and
needlewomen, and the average diet per day for all is 4,881,
grains of carbon and 214 grains of nitrogen. We can con-'
trast with this, data obtained by Dr. Playfair covering the
diets of English railway navvies, English and French sail-
ors, soldiers in peace, prizefighters, hard-worked weavers,
and blacksmiths. Thisshowsthat the average is 5,837 grains
of carbon and 400 grains of nitrogen per individual per day.
There are many suggestive comparisons to be made here.
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how they can be built light enough to dodge torpedoes.
There is certainly little to be gained by building vessels pos-
sessing the latter advantage, if at the same time they are to
be rendered easily vulnerable by heavy guns.

We agree with Mr. Reed in the belief that it is possible to
protect large vessels against torpedoes, although we have
no especial project to propose. The subject is one which we
would particularly commend to the attention of inventors.
It is obvious that the necessary protections can be obtained
in two ways: first, by devices outside or extraneous to the
vessel, and second, by modification of the construction of
the ship itself. The simplest outside device is the torpedo
netting constantly used by our vessels during the war. This
is simply a network of chain or rope supported on booms at
some distance around the ship and extending down into the
water deep enough to guard the entire bottom. To prevent
the access of torpedo launches, the ship may be surrounded
by heavy spars also attached to the booms, and from these
chain nets, as already described, may depend. These de-
vices are obviously of little use or altogether impracticable
when the vessel is in motion. To avoid stationary torpedoes
anchored in channels, ships have used forked catchers
protruding from the cutwater, to grasp and cause the explo-
sion of the obstruction. Rafts pushed in front of ordinary
vessels likewise serve a similar end. Under the second plan,
war ships are built in watertight compartments. The In-
flexible, for example, has 127 such sections. Or, as in the
case of Admiral Porter’s boat, the Alarm, there is a double
hull with the space between divided up, while the entire
hold of the ship may, through the watertight bulkheads
which cross it, likewise be converted into separate sections.
A torpedo, it is supposed, might injure a few compartments,
while those still staunch would perhaps float the vessel.
With iron ships there is not much surplus of buoyancy,
however, and the racking effect of a blast might cause re-
sults much worse than the direct injury to the compartments
immediately adjacent. Probably the means of defence,

. nearest to security, lie first in keeping the vessel censtantly
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