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dress, and excitement, the strivings of earnestness misdirected in !
s aim ; and instead of trying to remedy the many evils which
arise from this sad state of affairs, we call them * girls of the
Period,”” and condemn them for being ¢ fast.”

“ All this would not be, were girls taught that there is some-
thing worth knowing besides accomplishments learned only to
attract, and that the best years of a bright life may be spent in a
DOb'ler way than striving to get married. We are far indeed from
Saying that fitness for a wife should not be considered, but would
a girl be less fit to make an earnest man’s home bright and
cheerful, because in her earlier years she had been taught to
Understand the great truth of science, and could come to him
With a large heart and full mind, capable of understanding his
hopes and triumphs, the labor of his life, and the work that he
Was striving hard to do so manfully in the world. Surely, there
18 nothing in knowledge that should or could make a girl hard,
Or a woman less a woman.—Does not literature and science only
Increase the sympathies and open the earth to seek out nobler
things ? Why, then, are they kept from half the world, and what
‘lleason can we give for keeping up that foolish expression of

blue stocking,” and always bringing forward those canting
Dotions about * homely women ?”

s

The Science of Going up Stairs.

Every one knows that the ascent of a staivcase is more fatiguing
than ordinary walking ; but current ideas upon the subject, as upon
most other familiar things, are loose and inaccurate, and therefore
Unsuited to regulate practice. Science gives us more precise infor-
Mation about it, which it is important for all to understand.

The planet on which we live, although itself an example of motion
on g stupendous scale, seems to be unwilling that any thing else
8hould stir, It puts forth an influence called gravity, which would

old every one of us fast in our places like a vice, if some other
8gency did not come to set us free. Itis a star more than ninety
Willions of miles away that, liberating us from the chain of gravity,
akes it possible to change places. To move a body upon the earth’s
Surface, a counter-force must be exerted sufficient to overcome the
f“ll of gravity, and this counter force is solar energy. In railway
Ocomotion, as is well known, the sun's force, stored up in fuel, is
:et free bﬂ combustion, and converted into & rolling movement
hl‘Ough the agency of cranks and wheels. The amimal system
:0'1(8 on the same general ﬁrinciple, but by different mechanical
ffangements. In walking, the solar force stored up in food is libe-
Tated in the system and translated into mechanical movement through

€ agency of contractile muscles and bony levers.

% In walking, progression is effected by a succession of lifts, inclina-
1018, and swings. In starting, the body is lifted (for example) by the
€vers of the right foot, and is inclined forward. The left foot being

R raiged from the ground, the leg swings forward and is carried
ny 13 momentum beyond the right foot. The levers of the left foot
°°V? lift the body again, and the right leg swings forward, and so we

Bcillate along on a pair of pendulums. As walking thus takes place
an the pendulous movement, its economy is involved in the law of
intclnatlon. We walk with the least expenditure of power when the

Wef”“\m.ls of the steps are so timed that each leg swings by its own
u,‘ght through its natural arc, and there is no extra effort either to

gllcken or retard the swinging movement. Short pendulums vibrate

Ore quickly than long ones, and therefore short-legged people step
%‘;‘:ker than long-legged people, though with no more sense of exer-

'aID going up stairs, the mechanism of progression is, of course, the
e ; but the lifting action, which is the real force-consuming part
eiente process, is now greatly increased. 1lnstead of being just suffi-
% to admit of the free swing of the pendulous foot, it must be so
eia;as to project the body up at each step a distance equal to the
etg t of tl}e stair. Whether a man of one hundred and forty pounds
8 his weight upstairs by the levers that Nature gave him, or lifts it
toy g Pu_lle):i makes no difference ; one hundred and forty pounds are
Walk? lifte _through the height of the staircase, at any rate. In
that t,l:g a distance of eighteen feet, at, say, six steps, and assuming
et € centre of gravity of the body is raised an inch at each step,
otal effort expended would be equal to raising the body through
'glflg[l:t of six inches. But, in ascending a staircase eighteen feet
the ¢ the body hasto be lifted through thirty-six times this space, with
Xpenditure of thirty-six times the amount of force ; the power

expended would therefore be equal to a level walk of three hundred
and twenty-four feet. We thus get a definite idea of the immensel
greater consumption of force in ascending a staircase than in ordv'h
nary walking.

But the difference is still greater than here appears. We have said
that each person has a natural time-rate of stepping, at which force is
expended most economically. Two persons of unequal steps will
move along together at equal speed, the short and frequent stepping
of one being equal to the longer and slower stepping of the other.
But, if they join arms, and undertake to ¢ keep step,’”’ one or the other
must violate the law of oscillation—that is, must swing his pendu-
lums in the wrong time. He therefore walks at a mechanical disad-
vantage which involves extra exertions, and to that degree a waste of
force. But in going up stairs this deviation from the natural move-
ment and the consequent mechanical drawback are very much
greater ; so that, besides the enormous draft of vital energy for
simple lifting, there is a further loss in the disadvantageous way of
doing it.

But there is another law of the case which is still more important.
In moving a body from one point to another, it is not enough to know
how much force is required to overcome weight and friction, but
the time in which it is to be done must also be taken into account;
and, as regards the economy of force, this is by far the most serious
thing. The dynamic formula is, not that the moving force must equal
the weight of the mass moved, but it must equal the mass muléi-
plied into the pelocity. And how multiplied ? People generally would
say that, if the speed be doubled, the force also must be doubled ;
but this is far from the truth. Yon cannot double the speed by
doubling the force; to double the speed you must double the
force twice. A duplicate increase of velocity requires a quadruple
increase of force. If a railway-train is moving at ten miles an hour,
to make it twenty miles an hour requires four times the driving
power—hence the” great economy of low speed. Physicists assure us
that, in raising weights by pulieys or levers, the same principle
holds. When, theretore, you run up-stairgin half the time that you
would walk up, the draft upon the vital energy is multiplied fourfold.
Quickening the speed lengthens the staircase ; and quickening it a
little lengthens it a great deal. Running up in half the time is equi-
valent to walking up four flights.

Running up-stairs is thus an excessive strain upon the constitution
but where does this strain fall ? The levers of motion are woved
immediately by the muscles ; but the muscles cannot act of them
selves. Their contractions and relaxations take place only under stim-
ulus ; they are all connected by lines of force, called nerves, with
the nervous centres, and these are the sources of wuscular stimula-
tion. Not that the nerve-force of the brain 18 converted into the
mechanical movement of progression, but nerve-force is constantly
drawn upon to maintain the action of the mnscles, and this draft is
always greatest where there is a sense of exertion. The feelings are
muscular stimuli, and whenever excited they press for vent in mus-
cular movement ; if much excited, for example, we cannot sit still,
Under the influence of an intense emotion, as terror, for instance,
men often put forth an amount of power which would be impossible
under ordinary circumstances. Inrunning up-stairs, therefore, it is
not mere mechanical force that we are expending ; there is a waste-
ful exertion of the highest force of the organism. It takes place at
the expense of nervous vitality and cerebral vigor. There is a
limited fund of nervous power which'is drawn upon by the stomach
in digestion, by the heart in circulation, by the glands in secretion, by
the muscles in work, and by the organ of mind in feeling and thinking.
And this fund of force being limited, any over-draft in one direction
takes place at the expense of the others. When bodily vigor is high,
the evil result of running up-stairs may not be decidedly felt; but
where there is debility of any of the processes, this strain cannot fail to
tell in some form or other with injurious effect.

The habit of running up-stairs implies bad calculation. The reason
offered in nine cases out of ten will be, that it is to save time. But
time must be very precious when we can afford to pay for it in vital
energy at such an exhorbitant rate. It is better to be deliberate, to
take time and economise vital power. It may answer for young people,
in their exuberance of activity, to make the staircase a gymnasium ;
but it is a wasteful folly in others, who, if time must be saved by acce-
lerated motion, had beiter do it by adopting the trot as the regular
pace of the parlor. i

The bad practice is, however, in reality, due to incorrect thinking
upon the subject. People suppose that, in going up-stairs, there is just
so much to be done at any rafe, and the quicker the task is over
the better. Dut this is a fallacy, and when we undertake to reduce
fallacies to practice, we always have to pay the penalty.—Appletons’
Journal.



