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I
Introductory

MosT people think of science as a serious and solemn
thing, a strain upon the strongest intellect.

So it is for the pioneers of scientific progress, but
not for those who merely follow along behind.

The layman does not exaggerate, in fact he does not
begin to appreciate, the difficulty of original research,
the devotion and seli-sacrifice of men of science. A
man may pursue a subject for years and then find that
he has lost his labour through takmg the wrong turn
in the labyrinth of nature. He may count himself
one of the fortunate if what he accomplishes in a life-
time is considered worthy of filling a footnote in some
general compendium of science.

But however painful and slow a process may be the
promotion of science, its-.esults are intended to elimi-
nate labour and ecorumize time. The scientist toils
that others may have an easier time. Road-making is
hard, but joy-riding is not. It is owing to the labours
of a long line of electricians from Faraday to Bell that
the housewife is able to telephone the grocer to send
over the ice-cream for dessert. If mechanicians from
Hero of Alexandria to Otto of Cologne had not worked

c.s. X a
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over engines, we would not be able to take a hundred-
mile ride in a motor-car any fine day. s

Science is a thought-saving device, and when applied
to life it results in time-saving and labour-saving
inventions.

Science means simplification. It substitutes a single

rule for a million miscellaneous observations. To
borrow a phrase from Poincaré, science consists in giving
the same name to different things. The scientist links
things together by whatever they have in common. If
you have a lot of loose papers to carry, or sticks of
kindling-wood, you will do it more easily if they are
tied together in a single bundle. That is what the
scientist is always doing, tying up fugitive facts into
compact and portable packages. Learning the thirty-
'six combinations of the multiplication table is hard
work, but once you have mastered this you become
master of all the multiplications irr the world. Newton’s
law, * Action and reaction are equal and opposite,”
covers in seven words all possible cases of the applica-
tion of force.

Because some people have to study the sciences
seriously, it is no reason why the rest of us should not
chat about them or joke about them. We may make
light of ponderous matters and even treat gravity with
levity without danger of h.eyerenge. If the reader
finds a page dull he can skip over to another without
fear of losing the thread of the story because there is
none. I have purposely mixed up the pages lest the
reader should be mislead into thinking that he had got
engaged in a continuous treatise and so would be com-
pelled by his conscience to read longer than he liked.
He can stop at the end of any ten minutes and—what
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is equally important—he can begin whenever he has
ten minutes to spare. Only one favour I ask of him—
that he do not put the book up on the shelves but keep,
it where it is in his way and where he may pick it up
any moment and so fill in the chinks of time. Possibly
he may hit upon something that he did not know before
and yet isworth knowing. Who can deny this possibility?
Nobody till he has read the volume through. These
are merely chats, yet not, I trust, mere chatter.

i
The New World

Tue world we live in is a new world. Nobody ever
lived in such a world before.

It is a bigger world because there are more people in it.

It is a smaller world because one can get around it
quicker.

It is a more complex world because of the many new
forces that have entered into it.

It is a simpler ,world €0 understand, for it has been
more thoroughly studied and classified.

It is for the first time a known world, at least a
knowable world. Practically-all parts of it have now
been explored. Most parts of it have been accurately
mapped. Now that Amundsen has visited the south
pole and Peary has visited the north pole, no place
on the globe’s surface can be regarded as inaccessible.
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We can now for the first time take stock ot our re-
sources and calculate our potentialities. We know just
how much land we have at our disposal. We know
that we will never have any more land. We know
pretty well what this land will grow and what it will
not grow. We know how much food and what kinds
each individual needs. We can then figure out how
many people the earth can support at any given standard
of life.

We cannot see underground, but from looking at the
edges of the strata where it is tipped up and from
boring into it a mile or more in various places we can
tell about how much coal and oil, iron and copper,
potash and phosphate we have to go on and we know
that we can never get any more when this runs out.

In this new world of ours there is no more free land.

The open range has gone for ever. It is all staked out
in private claims. Some flag floats over every bit of
dry land. The last bit of No-Man’s-Land left in the
world, Spitzbergen, was appropriated during the late
war. This means that if any nation is to get more
land it must get it from some other nation.
. There are many more nations than there were in the
nineteenth century. Some twenty or more infant
independencies are struggling for existence. If we
call the cradle-roll of the new-born, nationalities we
find them scattered from the Balkans to the Baltic, from
Ireland to Azerbaijan, from Palestine to Vladivostok ;
all new and untried factors in the world’s affairs.

War is new. It is fought with weapons hitherto
unknown.

Commerce is new. Strange commodities are carried
by novel channels of trade.
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Finance is new. The old standard is lost, and no
one knows which nations are bankrupt and which
solvent. .

Science is new. It is outgrowing its clothes, its old
formulas and theories.

Consequently it is more difficult than ever to predict
thefuture or to apply the lessons of the past.

The kistorian Seeley once remarked, * When I hear
a man say, ‘ History teaches us,’ I say to myself that
man is going to tell a lie, and he always does.”

History cannot help us much now because it is the
history of another and very different world from ours.
So many unknown quantities have been introduced into
our present problem that it cannot be solved by the
old rules.

I
The Singing Crystal

As the lecturer walked down the aisle the crystal
was dangling fram his hand by a pair of insulated
wires as though it were a portable lamp bulb. But
instead of light the crystal was sending out sound.
It was an orchestra in itself, playing Sousa’s march,
loud enough so that it could be heard all over the hall.
It could sing like Galli-Curci, too, exactly like her,
since it was her very voice we listened to later.

The crystal was about two inches tall and thick;
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looking like a tightly rolled collar with a piece of stout
paper twisted around it. At the top and bottom were
metal plates clamped together by screws so as to put
the crystal under pressure. One wire was fastened
to these end-pieces. The other was tied around the
middle of the crystal. These wires ran to the other
end of the room where they were fastened to a similar
crystal in the same way. This crystal had ~ needle
attached that followed the furrow of a gramophone
record. This crystal served as the transmitter, and the
other one as the receiver of the sound. A vacuum-tube
amplifier magnified the music so that the whole audience
could hear.

The first crystal took up the vibrations of the gramo-
phone and converted them into electric waves that
flowed out along the wire. The crystal at the other end
took up the electric waves and converted them into
sound-waves. One crystal sang to the other.

I took the singing crystal in my hand. It was throb-
bing like a canary-bird’s throat. When it was set upon
the table it writhed and wriggled and marched across
the board. If the music had been jazz I fear it would
bave shimmied.

A gramophone is unnecessary as a source of sound.
Rub your finger ever so gently on one crystal, and its
distant partner growls. Pinch one crystal and the other
shrieks as though in pain. If you write on the piece
of paper on which the crystal is laid, the scratching
of your pen sounds like the rattling of a typewriter.
Lay a watch on the crystal, and it sounds like an old
motor-car engine badly out of repair.

Two such crystals make a complete telephone. You
talk at one, and your friend holds his to his ear. When
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he speaks to his crystal you listen to yours. That is all
thére is to it. No battery, you see. The crystal pro-
vides its own electricity, making it from the force of
your voice. One little crystal is enough to run two’
hundred telephones.

The lecturer provided each of us with a telephone
receiver, all connected to a crystal by long wires. He
then took the crystal with him out of doors, and from
there he talked and sang to us. His voice sounded just
as clear as if he had been in the room and just as
cheerful as if it had not been raining hard on his bare
head.

The lecturer—I should have introduced him before,
Mr. A. McLean Nicolson of the Research Laboratory
of the Western Electric Company, U.S.A.—started to
work on this effect during the War. Presumably these
sensitive crystals were found very useful in picking up
German conversation or reporting German movements
in No-Man’s-Land between the lines. He has been able
to grow crystals of any desired size up to two pounds
weight, and by drying out superficially their water of
crystallization has been able to keep them in working
order for several years. They improve by age and
practice. '

The best material for the crystal is Rochelle salt, a
tartrate of sodium and potassium; what you drink
when you take a Seidlitz powder and what you eat in
the biscuit when you use tartarate baking-powder. The
crystals that form at the bottom of a saturated solution
of this salt are of two sorts, the same shape but differ-
ently set, like the left- and right-hand gloves, or a page
of print and the printed page, or any abject and its
mirror image.
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Such lopsided crystals—if you prefer Greek to Eng-
lish you may call them asymmetric—have a pecufiar
effect on a ray of light passing through them. The
direction of vibration of the light-waves is twisted
around toward the right by one kind of crystal, and
toward the left by the other kind by the same amount.
Now, the substances that affect light in this way show
this peculiar electrical effect also. That is, if they are
squeezed or twisted, positive electricity collects at one
part of the crystal and negative electricity at another,
and if you connect these two points you get a current.
This peculiarity was discovered in 1880 by Professor
Pierre Curie of Paris, the same who later in conjunc-
tion with his wife discovered radium. The effect is
called piezo-electricity in Greek, or pressure éiectricity
in English. Quartz and tourmaline are piezo-electric.
So are camphor and sugar. I wondered how ‘ The
Rosary " would sound as sung by a lump of sugar, but
I did not dare ask so frivolous a question before so
serious an assemblage as the Washington Academy of
Sciences.

Since compressing or twisting a crystal of this sort
will give a current of electricity, so, conversely, apply-
g a current of electricity to the crystal at the proper
poipts will cause it to swell and twist. If the current
fluctuates, the crystal will vibrate. That is how we
get the singing crystal.

Several applications of piezo-electricity have been
made, and others are possible. It was used during the
war to measure the pressure inside cannon. The enor-
mous pressure produced by modern powder reaches its
highest point for only a fifty-thousandth of a second,
and no ordinary pressure-gauge would be quick enough
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to register it or could stand such heat and force. But
a crystal of tourmaline inserted in the bore will report
the pressure by wire instantaneously to the electric
meter outside. The temperature and pressure of the
combustion of petrol in an automobile engine can be
determined in the same way.

Since a piezo crystal under certain pressures produces
a definitg electric current, such a crystal can be used as a
standard, constant and convenient, for measuring any
current by comparison.

Possibly the deaf may find here an aid, for it is con-
ceivable that a tiny crystal hidden in the ear may
replace the cumbrous trumpet, or battery and sound-
receiver. Very likely more sensitive crystals may be
produced that will extend the range of telephony. The
war has given a new impetus to a line of investigation
that has lain dormant for forty years.

v
Ezggenic.r

ONCE upon a time, many years ago, a hare boasted
of her large family to a lioness. The lioness admitted
her quantitative deficiency, but added that her one
offspring was a lion, It was a conclusive retort—at
the time. The lioness had no need to be disquieted
by the success of her rival in maternity ;, indeed, she
could rejoice in it, for there was no danger that the
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hares, however numerous, would crowd out the lions;
on the contrary, if there were more hares, there would
be more lions and better fed.

"~ Now, however, conditions have so changed that the
reply of the lioness is no longer satisfactory. We have
put a stop to killing as a factor in the struggle for
existence. The lion has his claws trimmed and his jaws
muzzled by law. The battle is not to the strong, but the
race is to the swift—breeder. The lion and the hare
are compelled to live peaceably together and are placed
on an equality. Questions are decided by counting
noses, not by matching muscles or weighing brains.
There is no reason to think that the propaganda of
neo-Malthusianism will ever influence the hares, nor
that any legislative bonus will increase thé size of
leonine families. Consequently lions are becoming
extinct, and hares arc multiplying all over the earth.

In its modern form, therefore, this fable teaches that
the hares are bound to beat the lions in the long run,
no matter how much bigger the latter may be or how
much louder they can roar.

And having extracted this lesson of eugenics from
the fable, I drop it at once. A fable is a single-barrelled
weapon, and if you attempt to get more than one shot
out of it it is likely to explode, to the injury of the user.
So I am not going to discuss the qugstion whether the
savage and predatory lion is a nobler beast than the
meek and vegetarian hare and better fitted to populate
the world. Still less am I going to identify with the
lion and the hare any particular classes or races.
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\'
The Super-Rats

THERE is in the world a race of rats that love light rather
than dargness, that prefer playing to eating, that
seek the society of humans instead of shunning it, that
appreciate music, and that do not bite. Big, clean,
handsome white rats, that look you fearlessly in the face
with their pretty pink eyes and pat you kindly with
their pretty pink paws.

I know that such rat aristocrats exist because I've
seen them. And handled them. Not at first, I admit,
for I am naturally shy in the presence of strange rats.
But when I saw them come trooping out of the opened
door of their habitation and pile up in the arms of
their lady attendant, and the topmost one, standing
on tiptoes and tail, reach up and kiss hér nose, resisting
his native ratty instinct to bite it—then I knew that
the rat had been really reformed.

How was this wonderful transformation of native
character accomplished? By eugenics and euthenics,
or, if you prefer, by good breeding and good bringing
up. No use starting the old discussion as to which is
the more important, heredity or environment, nature
or nurture, for if either is bad the other is no good.
As for the former factor, these sentry have been bred
for many generations from gentle rats. There was a
strain of bad blood in the family. They had their
Jukes, their congenital criminal class. Some were as
wicked as a rat could be. Maternal infanticide and
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cannibalism must be about the lowest limit of criminality
—at least for rats. But these black sheep in whit:
fur have been segregated, and by careful and continuous
selection of the better stock the new race has been
evolved.

The Super-Rat has increased in some cases as much
as three hundred per cent. above standard. He carries
a bit more fat than his ancestors and takes Jife rather
more leisurely. He would probably if he were human
make golf his exercise rather than tennis. But being
deprived of the opportunity of either, he takes to the
wheel, on which he does from one thousand to five
thousand revolutions a day which amounts to from
one to five miles—the equivalent for a man of a run
from thirty to one hundred and fifty miles.

His brain has more than kept up with the growth of
the body. The brain of the Super-Rat is five per cent.
heavier in proportion to his total weight than with
the ordinary rat. Presumably these new rats have
more sense than their ancestors, but I neglected to ask
if they had been put through the intelligence tests now
employed on army recruits and college freshmen—those
where you are set to putting round pegs into square
holes and applying the rule of three to adjectives. I
have heard that there are professors who spend more
time educating their rats than their students.

But I did learn of a test of their musical suscepti-
bilities. A gramophone was brought into the rat house,
and it was found tha* they would stop eating to listen
to the music. Elgar's ‘ Capricieuse” put them to
sleep. The reader may draw his own inference as
to their mucical taste. I imagine that if I had read
to them Browning’s ‘‘ Pied Piper of Hamelin "’ the rats
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would have been moved to tears by that epic tragedy
of their race. There was a little shrine on the wall
of one of the rooms with two tiny candles and a
penny before it, but I could not discern the image of
the deity—possibly it was the Rat Goddess of the
Japanese. But whether the moral regeneration of the
rats is in any measure duc to the development of their
religious nature I did not find out. I am inclined to
think, however, that it is ascribed rather to plenty of
vitamines and petting.

H. G. Wells once told of a * boom food " that made
rats as large as lions. But they were as fierce as lions,
too. It is not desirable that rats—or any other crea-
tures—should grow bigger unless they grow better.
Properly Palanced food seems to do both. The reason
why the Wistar Institute has gone into the rat-raising
business on such a large scale is because the rat comes
nearest of any animal to being a miniature man. He
has been the housemate of the human race from the
time of the cave-dwellers. :

I saw one group of rats that were having a hard time
of it. The poor things looked so thin and miserable
compared with the others | Oh, don’t imagine that they
were being badly treated. Quite the contrary; they
had been especially favoured. The label on their cage
showed that they had beeu given, in addition to the
ordinary diet, one of those foods that are advertised
in our best magazines as especially nutritious. Prob-
ably I had better not mention the name of it. But it
was evident to any eye that rats—and presumably
human beings—were better nourished without it. It
would be an immense saving in money and human life
if such dietetic experiments were first carried out on
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rats. For instance, thousands of sufferers from pellagra
or rickets might have been saved if we had known as
much about dietary deficiencies as we do now.

Thirty is the factor that converts the rat figures into
human figures. The growth of the rat from birth to
maturity is thirty times as rapid as that of man. Mul-
tiplying the rat’s age by thirty gives you the age when
the man will be in the same stage of devel'opmént as
the rat. A rat three years of age is equivalent to a
man ninety years of age. And what is more important,
they may maintain the full vigour of maturity, as shown
by the fertility of the female, for a period correspond-
ing to sixty years. There is no race suicide in the rat
family. I was introduced to Emily Jane, whose off-
spring now number some ten thousand altnough she
had her first litter of pups only eighteen months ago.
This would be equivalent—but perhaps the rule of
thirty does not apply here,

Why have these new rats lost their fondness for a
hole? Because they have no reason to hide. Why do
they not run away at sight of man? Because they are
not afraid of him. Why do they not bite him when
they get a chance? For the same reason. Fearing is
ever the father of fighting. Why should they fight,
since they are unafraid? For forty generations they
have known neither enemy, pestilence, nor famine.
That corresponds to thirteen centuries on our time
scale.

Think what a wo:ld this might be if since the time
of Mohammed’s Hejira there had never been a war, no
human being had felt fear, none had suffered from
want, none,had lacked wholesome food or comfortable
habitation or medical attention. Possibly by this time
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we might have become a race of super-men. Not
Nietzsche's super-man, the ‘‘ great blond beast,”
tyrannical, ruthless. But a generation of gentle folk,
all handsome and healthy and long-lived and good-
mannered and peaceable—like these Quaker rats of
Philadelphia.

VI
The Wonders of Science

WHEN a baby sees a strange object—and to a baby
all objects are strange—first, he opens his mouth and
stares at it; next, he sticks out his finger and tries to
touch it; third, he grabs it and tries to do something
with it. ' v

These are the three stages through which individuals
and races pass in their attitude toward the unknown in
nature : first, wonder ; second, curiosity ; third, utiliza-
tion. Each new lesson in humanity’s book of knowledge
is punctuated first with| to be followed by ? and later
perhaps by £. s. d.

Some persons and peoples remain always in the
earliest infantile attitude of empty awe and take pride
in it. They do not even attempt to pass to the stage
of idle curiosity, as does the normal child. From the
open mouth to the open mind is often a long and toil-
some progress in the history of the race. 'The ancient
Athenians had passed from the “ Oh!" stage to the
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“ Why ? " stage but never reached the * What for ? ”
stage. That is why they were overwhelmed by the bar-
barians, who did not know so much but knew how to
kill people quite as well.

In the earlier culture stages people are curious only
about * curiosities.” They are not interested in the
ordinary. It is the “ Wonders of Science period in
literature. The museums are jackdaw nests Of pretty
stones, queer shells, and outlandish trinkets. Crowds
flock to the sideshow tents to see the two-headed calf
and bearded lady. They may even go so far as to won-
der why the calf is bicephalous and the lady pogoniastic,
but they do not even raise the more important ques-
tion why most calves have only one head and most
ladies no beard. They listen with eagerness to the
tales of travellers, like Herodotus and Mandeville, who
have been, or profess to have been, in remote regions.
They are curious of all customs except their own, which,
being customary, require no explanation. ‘* Why do
they act so? "' they say of foreigners, but never, ¢ Why
do we act so? " though that is a question that they
might more easily answer. Man began his study of the
world with the more distant things. He gazed long at
* the stars before it occurred to him to look at the ground
on, which he stood, and longer yet before he tried to
turn his attention inward to find out what was going
on inside of his own head. Astronomy was well grown
before geology was born, and psychology has only
recently been admitte 1 to the family of the sciences.

Ignorance is commonly alluded to as ‘‘ darkness,” but
it is not so easy as that would imply. The darkness of
space offers po impediment to the penetration of light,
but the human mind often opposes a specific resistance
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to the entrance of a new idea—especially if it is a big
dea .that requires some rearrangement of the mental
furniture before room can be found for it.

There are those who love darkness rather than light,
not because their deeds are evil but just because they
like to sit around in the dark and tell ghost-stories to one
another. They prefer mystery where they can imagine
whatever shey wish, and they fear that science will

Conquer all mysteries by rule and line,
Empty the haunted air, and gnomed mine,
Unweave a rainbow, as it erewhile made

The tender-personed Lamia melt into a shade.

They even seem to regard God, quite blasphemously,
as a greaf conjuror whose tricks may some time be
exposed by some impertinent scientist who turns too
much light upon the phenomena of nature. They do
not know the simple geometrical principle that as the
area of enlightenment enlarges it lengthens the circle
of the surrounding darkness.

Vi
Living on Leavings

MaN occupies an unenviable poscion in the world,
He is a parasite of parasites. He cannot draw his
energy directly from the central source of the solar
system, but must take it at second hand or third or
fourth hand. He must get his food from the nlante
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or from animals which in turn get it from the plants.
Man is the latest comer upon this planet, a parvena
in mundane society. He lives on and off the lower
forms of living beings, vegetable and animal, from
which he derives sustenance and service. He is de-
pendent upon them for his daily bread, and he must,
for the most part, take what they give him and, fix it
up for his own purposes as best he can. .

Man takes the milk from the suckling calf. He de-
vours the embryo of the next generation of grain. He
robs the sleeping silkworm of its homespun blanket. He
steals the honey of the unborn bee. He takes from the
musk-deer his last scent. He gets pearls from a diseased
oyster. He gets perfume from a diseased whale. He
gets ink from a diseased oak.

Man has picked up his plunder in a world-wide rum-
mage sale. Anything that a plant or animal found
useless, and so packed away to get rid of, man has
hunted out and made use of it. If a certain plant in its
vital processes happens to produce a poisonous alkaloid,
man seeks it and extracts it for medical purposes.

In ancient days the mightiest monarch knelt at the
foot of a Mediterranean mollusc and said :

“ Mr. Murex, I want a purple robe to display my
dignity. Won't you give . me a bit of dye to colour it
with ? "

The mollusc looked up at the king with kindly
condescension and replied :

“ I believe I have a bit of stuff from which a purple
dye might be manufactured, but it was of no use to
me and smelled so bad that I stuck it away in a back
corner of my shell. You are quite welcome to it if you
can make any use of it,”
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SqQ the king carefully extracted the drop of foul
iiquid, and after he had begged of a million of other
molluscs he got enough to dye his purple robe.

In our time the chemist has freed men from the
necessity of asking the snail for a crust, for he can
manufacture royal purple by the ton. The dyes once
confined to kings and potentates are now sold for a few
pence a peckage in the chemist’s shop. By this act
the chemist has raised the common people to the ranks
of royalty. The poorest person in the land is now
“born to the purple.”” The test-tube is mightier than
the sword..

But although we have secured a partial freedom from
dependence in such particulars as this, our position is
essentially unaltered. We still live for the most part
on the chance bounty of nature and must hunt for
what we might make to suit ourselves. We rely upon
the green leaf to supply us with energy, although we
have more brains and an cqual access to sunshine.

When a man wants a new coat he must go to his flock
and beg for it prettily : ‘‘ Baa, Baa, Black Sheep, have
you any wool ? "’ and be quite content if he gets his three
bags full. But to get it he must nurse the silly sheep
from infancy as a mother cares for her child; he must
feed and tend it, see that it,is warm enough o' nights
and safely sheltered ; he must wash it and free it from
vermin. And the wool when he gets it is not quite
what he wants. It is short, shrinky stuff.

Whenever we want a pair of shoes we must go out and
kill a calf. One does not have to be a sentimentalist
or a vegetarian to feel that this is a painful necessity.
There are few things more unsatisfactory and indis-
pensable than leather, It is expensive, and it is
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growing scarcer, as pastures shrink and herds are redyced.
It is the best material for bookbindings and furniture
coverings, yet in a few years it is rolling off in yellow
dust or cracking to pieces. A suit-case costs a fortune
and weighs a ton, and yet at the end of the vacation it
looks too shabby for the garret. Gloves are clumsy -
and fragile. .

One would think that man would be ashemed to be
wearing hand-me-downs after he has lived several hun-
dred thousand years on this earth. But he must be
governed by practical considerations. He can’t afford
to be sentimental or squeamish. He must put his
pride in his pocket as he did long before he had a
pocket. - N

For beggars cannot be choosers. So long as man
lives upon the leavings which he gets by going about
from back door to back door, he can never call himself
free and independent. Nor can he acquire a sufficient
quantity of the rarer compounds in the world so that
these commodities can be distributed-freely among the
common people.

VIII
Ancestral Scandals of Science

TraciNG back the history of a science is like searching
out a genealogy; one is sure to unearth something
scandalous if he goes back far enough. John G. Saxe
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warped the would-be ancestor-worshipper of this danger
m the familiar lines :
Depend upon it, my snobbish friend,
Your family thread you can’t ascend,
Without good reason to apprehend
You may find it waxed at the farther end
By some plebeian vocation !
Or, worse than that, your boasted line
Mae end in a loop of a stronger twine,
That plagued some worthy relation !

The chemist handles with reverent awe the latest
unearthed and earliest written text of his science, a
scrap of Egyptian papyrus; but when he gets it trans-
lated he finds it is a counterfeiter’s formula, a method
of making base metals look like gold. Or else it is a
recipe for cosmetics, which is also a form of counter-
feiting.

The astronomer finds in a Babylonian brick the first
record of the stars but discovers to his disgust that
the cuneiform inscription is an astrological treatise, a
fortune-teller hand-book.

Hero of Alexandria described the turbine steam-
engine, the coin-in-a-slot machine, and other valuable
inventions. But what were they invented for? So that
the priests of the temple of Isis could perform fake
miracles. : '

Pythagoras discovered the law of the hypotenuse—
and was so happy over it that he killed a hundred oxen.
It is hard for us to see why. But mathematics was to
him a f