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Man, in looking upon himself as the lord
over matter, generally loses ‘sight of the fact
that this dominion is a quality of the mind,
and that otherwise he is not dissimilar from
tnose things which he operates.

Science, you may have not ed, is ‘never
content except when shattering some cherish-
ed delusion of man. So some of the leading
scientists of France have recently busied them-
selves with the matter of showing man’s rela-
tion to machinery.

A human motor—that’s all that these
scientists have left to us of our anatomy, if

OT simply a fad must this work of the French
sclentists be considered.  There is a practical
slde to it. The discoveries are intended to show
how, 1f. we apply the principles of mechanics to

4 man, we may get more work out of him with less
fatigue than at present.

Take a soldier, for instance. In one country he |is
loaded down with Incumbrances; in another he is per-

mitted to carry nothing, on the ground that he can thus
do more work.

By means of a system of tests, it will be possible to
learn exactly which method is better, and to what
degree, as expressed In a4 unit of measurement suited to
the purpose.

You may as well get acquainted with this unit at the
start, for it must be used occasionally in this article.
It is called the kilogrammeter,

The meaning 1{s simple. Suppose you wish to lift
an object weighing one kilogram (two and two-tenths
pounds) a meter from' the floor.: (A meter is equal to
89 27 inches.)

Now, it was desired to get ‘a unit of measurement
which would take into consideration both the weight
and the height it was to be  lifted, and so the words
kilogram and meter were combined to form the word
kilogrammeter. The term s equivalent to seven and
two-tenths foot-pounds. It means the force required to
lift one kilogram one meter from the floor,

To return to the soldier. How cam the working
eapacity. of this human motor be described in kilogram-
meters? Some experiments reported from France ex-
plain just how it may be done.

It was desired to know how the human machine
could work to best advantage in moving a quantity of
dirt from one elevation to another higher one. Why

‘8hould he take two days to it if he could do it in one?
Or why tire himself so with doing it in one day that he
would be unfit next day? BSince he was on the payroll
of the government, the questions were practical.

% It was simple enough. Just let him try lifting the
load n the various ways, have him examined by a
physician each day and compute in each instance the
kilogrammeters of work which he was able to do in &
day by each method.

Eight methods were tried.raising the dirt with a
shovel; wheeling it up an inclined plane with a barrow;
carrying it up a plane on i <sback; raising it with a
bucket with a rope by hand: usmg a pulley with a drum
and lever; lifting it by a capstan operated horizontally;
Ifting it by means of an endless chain and buckets oper-
ated by a crank, and lastly, lifting 1t simply by his own
welight, that i{s, by riding down in an empty bucket while
tho full one went up at the opposite side of the pulley.

It was found that this last method—using his own
weight as the motive power—was far and away the best.

While .in a day he could produce but 3%.880 kilogram-

‘meters of work by tossing the dirt up with .a shovel, he

could by other means do 280 kilogrammeters—more than
seven times as much as with shovel!

Next in the order of precedence to lifting by the
‘worker's welght came’ theé “endlesp .chain; then, in turn,
the capstan, the crank and drum, the pulley and rope,
the Inclined plane with the load on the worker's back,
the plane and barrow, and the shovel,

) DETERMINING WORKING POWER

It is unnecessary to go into an explanation of these
methods. One can, for Instance, easily see how a bag
of carth, well balanced on one's back, could be carried
up an inclined plane more easily than it could be pushed
ahead of one In a barrow. The other differences should
be as apparent; although 1t is significant that in many,
if not most, modern operations the shovel method is
clung to.

S0 it seems perfectly possible to determine, man's
working power when he uses his body after the manner
of a mechanical device, just as it s possible by means
of a gauge to determine the horsepower of a 1ocomotlive.

In preparing the analogy of the human motor to the
mechanical motor, one must begin with what mighf be
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we except the more mysterious make-up of the
brain.

But they haven't stopped with that. Just
like the mechanical engine and motor, this

human wotor must be fed with fuel and in

the quality and quantity of fuel depends nuch
of its capacity for work,

hey arc engaged in trying to discover
how to feed our motor in order that we may
get the most work out of it, and have even
gone into the matter of utilizing twaste just as
machinists have shown how. steam which es-
capes from the cylinder of a locomotive may
be caught and used again.

called “‘firing up the furnace.” which is fiothing less than
placing food In the stomach to be converted Into power.
~ How this power |s transmitted to the blood has been
Nev inaptly likened to the conversion of water, by means
of heating, into steam.

But it is In the action of the heart in taking care of
this steam that the strangest mecharnical principle of
all may be noted. The. heart is the chief cylinder of
the body. ;

Here, too, is seen a system of safety valves more
wonderful than that of the cylinder—valves which open
and shut with clock-like regularity as the blood passes
from one chamber to the other—and which sends the
blood shooting through the manifold arterles, vessels
and veins to supply the power for every member.

This, to be sure, is neither a new truth nor an acci-
dental discovery: indeed, it is undoubtédly the knowledge
of the truth that furnished the idea for the invention of
the valves

Another mechanical analdgy is found in the eye—the
action of the light 6n the retina and its transmission to
the brain by the eptlc nerve is almost identical with
the catching of an object by a lens and recording it on
a photographic plate.

Then, the principle of the telephone is found in the
action of sound waves on the ear drum.

The bendings of the arm and leg are clearly nothing
more than applications of the lever principle.

Some of the flgures given' in connection with the
tests made in France recently admit of a very amusing
calculation. Every one recalls from his school books the
queer challenge of Archimedes, the discoverer of the
lever principle—"Glive me a fulecrum for my lever and I
wil move the world.”

He meant {t, theoretically, if not literally. Indeed,
we are left to believe that the old mathematician died
grumbling because Mars or Jupiter or some other planet
didn’'t come near enough so that he could use it as a
Auppert for his lever while he should pry down on the
handle and send the earth bobbing out of her orbit.

Let Archimedes now—if he be susceptible to mun-
dane impressions—be assured that he could \never fulfil
his boast. The sclence of the human motor explains
why.

The French scientists say that a man can do 172,
kjlogrammeters of work in a day with a lever,

Using this as a basls, it is calculated that for Archi-
e8—Oor any one else—to have moved the earth one

ter (one-thousandth of a meter)
more 1an 900,000,000,000 centuries.

In other words, if the learned Syracusan were stils
Hving, and had worked constantly during the 2000 years
Siuce his declaration, he would have noved the earth
only the forty-fifth million part of a millionth of a milll-
meter—an {nconceivably small distance. ¢

All engilneers know that m#'hines should be bullt
with special reference to the resistance they must offer
to the work they have to do.

For instance, 1f the piston of a steam engine should,
by a direct applization of power, be used {in an effort to
raise 200 pounds of dirt a small fraction of an. inch from
the ground, the cylinder would have to be made very
large,

It it were. desired to lift but one pound, the cylinder
section might be 200 times smaller than in the other
cage, but the movement of the pistcn would have to be
200 times faster. In each instance, the volume of steam
would be the same if the Same pressure be assumed.

A MUSCLE AS A PISTON.

How does this affect the human mostor?
muscle be considered instead of a piston rod.

They' the application of the rule means that the larger
the musple theg larger the effort It 1s capable of

If I¢rge and short," it should produce a great effort
multiplied by a short line in which to ‘exercise Itself;

If long and thin, it works In a longer range. but with
les¢ expenditure of onergy. 3

The sterno-mastoid
[rance,

would requirs

Suppose a

and sartortus muscles, for in-
have a long Sweep and proportion of brawn:
while » thie peotoral ma 1 and the gluteus, 1o
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volume but short, must work in limited range, but have
a ‘'arge capacity..

When the human motor is used in Walking and run-
nirg it in some degree {s.an application of the piston
idea. And In this connection the sclentists have found
that the energy expended by the muscles when they con-
tract 18 compensated for whén they relax, although
some original effort must be added at every exertion.

Regarding the piston-rod principle in the leg, theon-
retically the long-legged man should be the swiftest run
ner for a short distance, while the ghort-legged man
would be the better distance runner.

It 'is found, though, that if two sprinters of the same
figure, weight, muscular ‘power  and lhiaving the same
length of leg be chosen, the faster will he the one
whose tbigh is longer but whose leg is shorter in the
art. The anatomy of Kraenzlein and that of
» the American hurdler and sprinter, was studied
¥ coming to this decision.

By an tdentical method of reasoning, it is declared
that the horses called ‘“‘fiyers,” such as Ecltpse, Gladi-
ator, Holocaust and Flying Fox, are large and powerfully
constructed, while the ‘‘stayers’’ are generally small,
sometimes even bony, as Arabian and Syrian steeds

How the lever theory enters into the use of the arms
has recently been shown by experiments with dumb-
bells, Contrary to common belief, something more than
mere strength must be considered in lifting heavy dumb-
bells. ;

Suppose two men of different builds lift the same
weights above thuir,h(-.ads. They may rank equally as
0 strength, and yet the larger man must do more work
against greater resistance, because the leverage of his
arm Is longer.

This accounts for the fact that in athletic contests
where the’ classification is made according to the total
of weight lifted, the short, muscular athletes are gen-
erally favored.

It is simply a demonstration of man's wonderful

’Rdaptation to mechanical principles when using himself
48 a human motor

Men and Feminine Pursyits *

T 1B generally supposed that each line of work falls
l by a natural law of selection to those who can do

it best—that women sew, cook, scrub and nurse the
sick because of their Superior fitness for these activities.

Wlhile it may be true that women do these things bet-
ter than they .could do those which long custom has
assigned to men, It is nevertheless a fact that some men
can do them better than thelr sisters.

As a general thing, when men undertake the occupa-
tions usually pursued by women they excel In theggn
" The best cooks, the best cleaners, house-servants,
washers and ironers, the best nurses, are of the stronger
sex.

Asked if his sex ever indulged m sewing, a young
mar flippantly replied that he had only heard of them
doing 8o In connection with wild oats.

Men—many of them—do sew, both by hand and by
machine, and they sew much better than women. Who

has mot heard from an irritated husband or brother: *'if
you want a button to stick, sew it on yourseltf, or get 4
man to do 1t"?

Fven in the matter of making women’'s dress females
ure sald to be much excelled by males in every branch of
the work. (3 :

Sallors are conspicuous as clever needlemen, and In
some parts of Furope, particularly in Hungary, shepherds
»mhmider upon unbleached calico with remarkable skill,
as they tend their flocks. .

Many Scotchmen are good knitters, and fancy needle-
work 18 now a vogue among men of the leisure class in
Europe. They pursue it precisely as others pursue paint-
Ing or other branches of the fine arts

Men embroiderers do not play at their work; they
are too muvh epgrossed in it. Thev do not, Iltke women,

hem a pleca In Rand as they =it gossiplng 1 thHe darawmg
room or in the exchange or poreh of a hotel They throw
their soul into their work, and hence they excsl in {t

Duké of Hesse

His grand

It often happens that when he has a -
plece of work on hand he w e e

ill remain in +his roo
tapestry\frame hard at work by the hour N.A(n;a%;r?é:
tlmﬁe !(:]r m with his embroidery {s the early morning
and when engrossed in ) ‘
Nenin Wt hg draﬂgos this pursuit he will even

Victor Br)wring-HBnbury. of England, who
married Mrs Hanbury, widow of the Miin!ater
culture, and took her name in addition to his own, is a
most famous example of the exquisite skill men ma'y iat—
taln in the gentle craft. g

Before he was "qﬂrrl@d Mr. Bowring-Hanbury
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beaut!ful embroide 1 covers feor his
room

recently
of Agri-

made
mother's drawing
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Difficulties of t
Lover

ANY difficulties confront the Cuban lover om
wWooing bent. He deserves the sympathy of
mankind.

Even before he is permitted to cal] upon her he
must submit hig Iintentions to a rigid family examina-
tion and come to an understanding with the girl's
parents,

He may be entirely acceptable. and regarded as
& man of most exemplary character, but all his court-
ing must be done under the eye of the girl's mother,
Or some other member of the family
Recently, a high-spirited Cuban girl committed sul-
cide because she permitted her lover to kiss her, and
her indiscretion was harshly commented upon.
After marriage the bridal pair must be invisible
for & period-—he for five days, the bride for a week.
ery exacting are the regulations of Cupid. The
aoce{‘ted lover must visit his lady daily, otherwise the
atin jealousy would make things unpleasant; at
Any rate, the girl's relatives might become cantank-
erous
This condition of affairs is a
time, as Cuban courtships ar
tion. Wealth is not comInol

of the island, and there is generallv the chance that
the happy bridegroom “will find himself compelled to
support a number of his wife's relatives.

In Cuba the old Roman idea of a home prevails;
the husband is undisputed lord and master, and, unlessg
'h:l hasina?1 forelllixought enough to provide legally
against it, he coolly appropriates whatever
the wife may have. il ko

The Cuban married woman retains her maiden
name. She usually writes it entire pPlacing after {t
the word de (of) and the surn

A lot of red tape surrounds the reli
First, the banns must be posted {n a ¢
two weeks before the wedding. ‘Lnis
almost impossible. -

Next, a statement {is signed bv the man and woma
and then, if the parties are under age—23 years f4:‘!:
both man and woman—the writtep consent of the
parents must be filed.

Another document contains a full descri
both parties and their parent Fes ot

8, with a lot of family
information incorporated Then COmes an extensive

document Jdeclaring that the marriage has taken
arnd, finally, a regular marriage certfﬂc ;

Especial tribulations assall the wi
who may wish to marry again, It is essential that a
doctor's certificate telling of the death of the former
partner be filed

Not long ago a widower was unable to m
because he had failed to obtain
cate from his deceased wife's physician, a
himself had passed to another world.

As a consequence of all this, many couples are
being married by the civil

quire so much formality.

Others ‘slip away to the neareat American city

Key West, six hours from liavana, and Are marrie
there

Pt to go on for some
@ usually of long dura-
among the young men

gious marrfago.
onspicuous place
makes elopements

now _
authorjitiea, who do not re-




