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A Few Opening Remarks

I've always been slightly drunk with facts, and almost all of my
more than two hundred books have dealt, at least incidentally, with
facts. Now I’'ve compiled and edited this book that deals only with
facts—a special collection for those who love facts as much as | do.

Here are three thousand facts of all kinds—facts that are offbeat
but true, facts you never knew, facts you can’t believe, “facts” you
always believed but that happen to be wrong—facts that will teach
you, amaze you, and tickle your funny bone.

Perhaps you, too, are “turned on” by learning that: Karl Marx
thought communism would not catch on in Russia . . . the father of
gerontology lived to be nearly 103 years old . . . Jimmy Carter is the
first U.S. President to be born in a hospital . . . brothers-in-law of
Abraham Lincoln fought for the Confederacy . . . the Nile River has
been known to freeze over . . . no scientist and no science fiction
writer—myself included—predicted that Mars was cratered.

The Nobel Prize winner Ivan Petrovich Pavlov said, “’Learn, com-
pare, collect the facts.” Well, Ivan, I’'ve been up to my sideburns in
them. In all, | examined and sifted just over six thousand (from the
tens of thousands evaluated by our researchers) and finally selected
three thousand beauties for this first volume of /saac Asimov’s Book
of Facts. ;

There’s a delectable mix here, a panorama of facts dealing with
practically every aspect of the universe, human and nonhuman, an-
imate and inanimate, on Earth and beyond.

Your pleasure can begin absolutely anywhere. You can start on
page one and zip right through to the very last page. Or you can
start in the categories of particular interest to you, and then roam
through the book. Or from the very first you can simply poke around,
hither and yon, where and when, picking out new and amazing facts
and boggling the mind. Ill be surprised if you don’t find surprises
on every single page. (I did!)

ISAAC ASIMOV
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ABOUT KINGS

Uninterruptedly since the sixth century, the Japanese throne has been
occupied by a member of the same family. The present emperor,
Hirohito, is the 124th in succession.

The palace of Versailles cost 5 million livres out of a total state budget
of 120 million livres during the first year of its construction, in the
late seventeenth century. The cost then went up to 15 million and
then to 25 million livres a year. In 1682, 22,000 workers were
laboring on it; the next year, there were 36,000. In 230 acres of
gardens, 1,400 fountains were installed, and 25,000 full-grown trees
were transplanted in one year so that Louis XIV would not have to
wait for saplings to grow. The waters of the Seine were raised to
supply the waterworks, consisting of fourteen hydraulic wheels and
223 pumps.

From the monarchs’ investment of $6,000 in Columbus’s first voyage,
Spain had a return of $1,750,000 in gold after only one century.

Royalty has not been noted for contributions to science. But Ferdi-
nand Il, Grand Duke of Tuscany, devised the first sealed thermometer
in 1654. This was the forerunner of the common mercury thermom-
eters of today.

When Sir Walter Raleigh introduced tobacco into England in the
early 1600s, King James | wrote a booklet arguing against its use.
This early example of attempted government regulation of smoking
failed. The “sotweed” caught on immediately as an overwhelmingly
popular habit.

The father of Frederick the Great had a famous private guard com-
pany—the Potsdam Grenadiers. He would bribe, buy, or even kidnap
tall men, close to seven feet in height, to get them for the Grenadiers;



he made the giant men marry giant women so he could "'raise” his
own giants.

The longest reign in recorded history was that of Pepi ll, who had
succeeded to the throne of Egypt in 2272 B.C. It lasted, according,
to all the evidence, for ninety years, which means that he must have
been a mere infant on succeeding to the throne. Within two years
of Pepi’s death, in 2182 B.C., Egypt fell apart.

Edward, Prince of Wales, was not known as "’the Black Prince”
during his lifetime (the middle of the 14th century). The first recorded
use of the nickname came two centuries after his death, and it is as
the Black Prince that he is universally now known. No one knows
how the nickname developed. There is no evidence that he wore
black armor, for instance.

Czar Nicholas Il considered the construction of an electric fence
around Russia and expressed interest in building a bridge across the
Bering Straits.

Louis X1V, the Sun King, was an active and ardent admirer of the
dance from the time he was thirteen years old. Before he became
too old and too obese to continue, he performed in thirty ballets for
which Jean Baptiste Lully composed the music.

From the history of Babylonia comes the story of Enlil-Bani, King
Erra-Imitti’s gardener, who was chosen by him to be the “’king for
a day” as part of a New Year's celebration. According to custom,
each mock king, after ruling for his day, was sacrificed to the gods.
In Enlil-Bani’s case, however, Erra-Imitti died during the celebration,
and Enlil-Bani remained on the throne. He ruled well, for at least
twenty-four years.

Holy Roman Emperor Charles V said, *“I speak Spanish to God, Italian
to women, French to men, and German to my horse.”

Czar Peter Il of Russia ruled six months, then was murdered in June
1762 at the age of thirty-four by conspirators of his wife, Catherine.
He was not crowned until thirty-five years after his death, when his
coffin was opened expressly for that purpose.
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William of Orange faced an insoluble legal dilemma when he sought
the crown of England in 1689 after the flight of James Il. Only Par-
liament could declare William king, but only the king could summon
Parliament. A hurriedly gathered convention got around the dilemma
by simultaneously offering William the crown and declaring itself a
Parliament.

The Hapsburg Empire of early modern times was founded not so
much by war as by an astounding series of dynastic marriages. In
1469, Ferdinand of Aragon married Isabella of Castile, thus unifying
Spain; their daughter was Joanna the Mad. In 1477, Maximilian of
Hapsburg married Mary of Burgundy, uniting Austria and parts of
France and the Low Countries; their son was Philip the Handsome.
Philip married Joanna, and their son, Charles V, became Holy Roman
Emperor in 1519, inheriting an empire stretching from Vienna to the
English Channel and from the Pyrenees to the Andes. To the empire
were added vast conquests in the Americas.

Hitler, hoping to isolate and demean the Jews in Denmark, as he
had elsewhere, ordered all of them to wear a Star of David armband.
His plan was foiled by the courageous and compassionate action of
the Danes. Within hours of the order, Danish citizens of all religions
were wearing the armband. King Christian X declared, "I am my
country’s first Jew."”

A Pope gave Ireland to the King of England. Alexander llI, wanting
to eradicate Irish customs that conflicted with the teaching of the
Catholic Church, declared Henry Ii to be the rightful sovereign of
Ireland. This papal declaration, in 1172, led to the English conquest
of Ireland. It took seven and a half centuries for the Irish to regain
their freedom.

King George Ill harassed the American colonists by calling assemblies
at peculiar locations and difficult hours. They construed this as a
Machiavellian strategy to disrupt their sleep schedules, thereby ren-
dering them psychologically vulnerable. This form of harassment was
listed as one of the colonists’ grievances in 1776: ““He has called
together legislative bodies at places unusual, uncomfortable and
distant . . . for the sole purpose of fatiguing [us] . . . "

If the arm of King Henry | (1068-1135) of England had been forty-
two inches long, the unit of measure of a "“foot” today would be
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fourteen inches. But his arm happened to be thirty-six inches long,
and he decreed that the standard ““foot” should be one-third that
length—twelve inches.

A plan was afoot in New Orleans to rescue Napoleon from the South
Atlantic island of St. Helena and bring him back to the Louisiana
city and install him in the residence of the mayor, Nicholas Girod.
But before an expedition could be organized under the command
of Dominique You, a former pirate and a hero of the Battle of New
Orleans, Napoleon died. The mayor’s house still stands in New
Orleans and is celebrated there as the ’"Napoleon House.”

In one ten-day period late in his reign (1368-98), the first Ming
Emperor, Hung Wu, had to approve 1,660 documents dealing with
3,391 separate matters.

Edward [l of England, angry at the eleven months of resistance by
inhabitants of the French town of Calais, had undiscriminating
slaughter in mind when the town surrendered in August 1347. He
promised to spare the town if six prominent citizens offered their
lives. When his queen, Philippa, interceded, Edward Ill spared the
six men and the town. Calais remained in English hands until 1558.

Each of the two marriages of Eleanor of Aquitaine created a power-
ful political entity. When in 1137 she married Louis VII, King of
France, he gained title to her lands south of the Loire. When the
marriage was annulled, Eleanor regained her territory; and it was
part of her dowry in 1152 when she married Henry I, King of Eng-
land. The marriage made Henry ruler of the Angevin Empire, which
included England and Aquitaine.

The reign of Czar Nicholas Il of Russia started, and ended, with
misfortune. At the coronation ceremony in Moscow, presents were
given to all the people who attended. While these people were
waiting to get their presents, which were laid out on stands at Kho-
dinka field, a rumor started that there were not enough to go around.
A stampede to the stands began, and hundreds of women and chil-
dren were trampled and killed. The czar's reign ended with the
Russian Revolution and his execution.

Ludwig I, King of Bavaria, had an overwhelming obsession to build
beautiful, fantasylike castles. Because of his compulsion he went

4 |/ About Kings



deeply into debt. Emperor Wilhelm |, a relative of Ludwig’s, offered
him a loan of 10 million marks, but Ludwig refused because the loan
was to be given on the condition that it be used to repay debts and
not for more construction. Ludwig unsuccessfully asked the kings of
Sweden and Norway for a loan. He became so desperate that he was
prepared to imprison anyone who would not help him raise money
to build his dream castles.

One medieval ruler who was an open atheist was the Holy Roman
Emperor Frederick 1l, who died in 1250. He set up a cultured court
to which he welcomed learned Jews and Muslims on an equal basis
with Christians. He found Muslim mercenaries useful in his battles
against the Pope.

By the time of the French Revolution, a single family of kings that
descended from Hugh Capet had ruled France for almost four cen-
turies (967-1328). Related branches of the Capet family, the Valois
and the Bourbons, succeeded the Capets and ruled France until the
nineteenth century.

Charlemagne, the Frankish Emperor (742-814 A.D.), never learned
to write; even though he practiced on tablets, he admitted he couldn’t
master the skill. He learned to read, however. He was ahead of
nearly all other rulers of his time, who considered such skills beneath
their dignity and left them to underlings and monks.

In 695 A.D., Leontius put himself at the head of rebellious Constan-
tinopolitans and seized the emperor, Justinian Il. He had justinian’s
nose cut off, believing that with such a grotesque disfigurement Jus-
tinian would never again aspire to the imperial throne. After three
years, Leontius was himself overthrown, by troops under General
Tiberius Ill, who became emperor in 698 A.D., and who in turn cut
off Leontius’s nose. Justinian, after an exile of ten years, then retook
the throne and publicly humiliated and executed both Leontius and
Tiberius.

Two kings have ruled for seven decades—Shapur I of the Persian
Sassanids ruled from 309 to 379 A.D. (his entire life, as he was born
after his father’s death), and, thirteen and a half centuries later, Louis
XIV of France ruled from 1643-1715. Holy Roman Emperor Francis
Joseph | of Austria ruled for sixty-eight years, from 1848 to 1916.
Queen Victoria ruled for sixty-four years, from 1837 to 1901.
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Louis IX was the Capetian saint-king. His Christian virtues are ex-
emplified by his faithfulness to his wife (who bore eleven children),
which was not the royal custom in those days, the thirteenth century.
Louis wore a hair shirt, which helped, he said, to keep his mind on
higher things. As a gesture of humility, he would kiss lepers and have
poor people dine with him. So badly did some of the invited dregs
of society smell that the soldiers of the guard (no flowers themselves)
objected. Louis abolished trial by combat and insisted on using actual
evidence to judge between the right and wrong of an affair. He
promulgated stiff laws against blasphemy, gambling, and prostitu-
tion, but he also insisted on the most barbarous treatment of Jews
and heretics. In 1297, twenty-seven years after he had died in Tunis
of the plague, he was canonized as St. Louis.

For twenty centuries after the assassination of Julius Caesar, his name
lived on among the rulers of the world. In modern times the emperors
of Germany and Austria-Hungary were called Kaiser, the German
spelling (and almost the correct pronunciation) of the Latin Caesar.
The Russian word Tsar or Czar is also a form of Caesar. As late as
just over thirty years ago, Bulgaria was ruled by Tsar Semeon I, and
until 1947 the British Emperors of India bore the title Kaiser-i-Hind.

Peter the Great hated the Kremlin, where, as a child, he had wit-
nessed the brutal torture and murder of his mother’s family. When
he built his capital at St. Petersburg, he forbade even the slightest
repair on stone buildings in Moscow, asserting that every mason was
needed in the new city.

Pepin the Short, King of the Franks from 751 to 768 A.D., was short
indeed—all of four feet six inches. Yet he carried a six-foot-long
sword and was a mighty warrior—and the father of Charlemagne.
His wife, by contrast, was known as Bertha of the Big Foot.

The Shah of Persia, in 1889, was known to be a difficult royal guest.
On a trip to London, he attempted to buy the Marchioness of Lon-
donderry. During the same trip, when he was in a crowded room
with the Prince of Wales, he asked him if the women there were his
wives and suggested that the Prince have them beheaded and find
himself prettier ones.

King Edward VIi established the custom of keeping all clocks at the
royal residence, Sandringham, set half an hour fast. He wanted his
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guests to rise early for the best shooting. In 1936, when his son,
George V, lay dying at Sandringham, several mistakes were made
because of the discrepancy between real time and Sandringham time.
In a rage, the Prince of Wales (soon to be Edward VIII) ordered the
clocks set immediately to Greenwich Mean Time. It took a local
clockmaker from midnight to dawn to accomplish this.

A consul and coregent of Rome was a horse—Emperor Caligula’s
favorite, Incitatus, who was accorded honor at every turn. Caligula’s
successor, Claudius, did not invite Incitatus in to dine, as had Cali-
gula, but the horse still was decently treated, in his ivory manger,
with a golden drinking goblet for partaking of wine.

When George Washington became President, in 1789, a king ruled
France, a Holy Roman Emiperor ruled much of Europe, a czarina
ruled Russia, a shogun ruled Japan, and an emperor ruled China. Of
these, only the office of President remains.

At the age of seventy-four, Narses, a eunuch, destroyed the Ostro-
goths and established Byzantine rule over all of Italy, making Ra-
venna his capital in the mid-sixth century A.D. When he was ninety
years old, he was still governing Italy from Ravenna.

The first six Mogul Emperors of India ruled in an unbroken succession
from father to son for nearly 200 years, from 1526 to 1707. This was
remarkable, for there was no tradition of primogeniture and the con-
test for the throne was often bloody.

When Henry 1ll of France visited Venice in 1574, the Venetians
erected over the whole area of St. Mark’s Square a vast blue awning
painted with stars and covered the entire pavement with oriental
rugs. They were anxious to secure France as an ally because Spain
had shortly before conquered most of the Italian peninsula.

The first Ming emperor, Hung Wu, was so afraid of the malign in-
fluence of a former ruler’s vital force, a force he believed resided in
Peiping, the former Yuan Dynasty capital, that he ordered the city
leveled, in 1368. But first he had his officials catalog the beauty and
grandeur of the Yuan Great Interior, the imperial palace.

Akbar, third Mogul Emperor of India (1556-1605), was a brilliant
general and ferocious fighter—but that was not all. He imported rare
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plants and grasses, grafted trees, crossbred doves, maintained zo-
ological notebooks, sent for a Western pipe organ and taught himself
to play it, commissioned translations of Aristotle and other Greek
philosophers, wrote letters to the Pope and to two Spanish kings,
and initiated the first Anglo-Indian diplomatic relationship when he
corresponded with Queen Elizabeth .

When Ivan the Terrible of Russia decided to marry, he directed all
the nobles in his realm—those who refused faced execution—to send
their marriageable daughters to Moscow. About 1,500 maidens were
gathered in a huge building, where they slept twelve to a room. Ivan
made his choice after inspecting the entire seraglio and presenting
each with a gift, a kerchief embroidered with gold and gems. After
the deaths of his first wife, whom he seems to have truly loved, and
his second, he selected a third in a similar manner. She became
mortally ill when she learned of the czar’s decision to choose her
and died in 1569 before the marriage was consummated.

In the winter of 1724, while on an outing at sea, Peter the Great of
Russia caught sight of a foundering ship, jumped into the water, and
helped in the rescue. He caught cold, suffered from high fever, and
died several weeks later.

King Charles V11, who was assassinated in 1167, was the first Swedish
king with the name Charles. Charles I, 11, 1ll, IV, V, and VI never
existed. No one knows why. To add to the mystery, almost 300 years
went by before there was a Charles VIII (1448-57).

For three years at the end of the eighteenth century, a future King
of France was living in one room over a bar in Philadelphia. Louis
Philippe, King of the French (1830-48), had joined the army of the
French Revolution, but deserted in 1793. For the next twenty years
he lived in exile. When the Bourbons were restored to the throne,
he returned to France. In the revolution of 1830, with the support
of the Marquis de Lafayette, Louis Philippe was chosen ’King of the
French.”

Marco Polo discovered that Kublai Khan maintained 5,000 resident
court astrologers. Their duties included the hazardous task of weather
prediction, with unforeseeable consequences for those who guessed
wrong.
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When Mohammed VI (1861-1926) became Sultan of Turkey in 1918,
he had been a prisoner for fifty-three years, having been put under
strict house arrest at the age of four. Arrest was not uncommon in
some countries for royal family members who might aspire to the
throne and thereby present a threat to the current ruler. Mohammed
went from prison to throne in less than a day.

The Plantagenet dynasty of English kings got its name from a sprig
of broom—planta genista—that Geoffrey the Handsome of Anjou is
said to have worn on his helmet.

Louis XIV of France, in an effort not to be outdone by the splendor
of his visitor, once received the Siamese ambassador in the Hall of
Mirrors at Versailles while stumbling under the weight of a fur robe
that was encrusted with diamonds valued at one-sixth the cost of
Versailles itself.

King Alfonso of Spain, who reigned from 1886 to 1931, was so tone-
deaf that he had one man in his employ known as the Anthem Man.
This man’s sole duty was to tell the king to stand up whenever the
Spanish national anthem was played, because the monarch couldn’t
recognize it.

Czar Nicholas Il of Russia faithfully wrote in his diary every day.
Though his reign was filled with political change and social upheaval,
the entries usually consisted merely of descriptions of walks and teas.
On the day in 1906 that he dissolved the Duma (the Russian legis-
lature) when a majority of opposition candidates were elected to the
representative body, Nicholas described the weather, his walk, his
dinner, and his evening reading. There was only one sentence about
the day’s highlight news: ““Signed a decree dissolving the Duma.”

A mad monarch enabled Richard Wagner to compose and stage his
Ring of the Nibelung. Ludwig Il of Bavaria, who granted the composer
a pension and a villa, suffered from mental problems that eventually
caused him to commit suicide by drowning in 1886. The annual
music festival at Bayreuth is his monument, as well as Wagner’s.

Nero and Henry VIII were both relatively good rulers when they
assumed power, but both became bloodstained tyrants. Each killed
a philosopher who had been a good influence at the start of the
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reign, Nero compelling Seneca to commit suicide and Henry having
Thomas More beheaded.

Napoleon, who called Charlemagne his forerunner, avoided Char-
lemagne’s example in one vital respect. The Frankish Emperor had
been crowned by Pope Leo Il in 800 A.D.—an act that remained
significant in the rivalry between emperors and popes throughout the
Middle Ages. Napoleon, at his own coronation, in 1804, refused to
be crowned by Pope Pius VII. He crowned himself, to show his
independence of the Church.

George |, King of England from 1714 to 1727, could neither speak
nor write the English language. This German prince from Hanover
and heir to the throne succeeded Queen Anne when he was fifty-
four years old. He had no desire to learn the language of his new
country and made no attempt to do so in the thirteen years he ruled.

When it was first suggested that Constantinople be electrified, it was
explained to the Sultan of Turkey that it would be necessary to install
dynamos. The Sultan, not a man of advanced education, knew only
that “‘dynamo”” sounded distressingly like “‘dynamite,”” and he knew
what dynamite was. The Sultan vetoed the project, and Constanti-
nople had to wait several additional years for its electricity.

Forty-seven czars are buried within the Kremlin.

Despite the fact that the Declaration of Independence stated that
"’governments derive their just powers from the consent of the gov-
erned,” Louis XVI supported the colonists in their revolt against the
British. In so doing, he contributed to the spread of the revolutionary
spirit that toppled his own throne twelve years later.

William the Conqueror always insisted that he had not come to
England as a foreign invader. He argued that, as a close relative of
the English royal family, cousin to Edward the Confessor (King of
England 1042-60), he had been promised the crown. The Norman
Conquest thus became, in his eyes, simply a case of the rightful King
of England making good his claim to the throne.

Napoleon favored mathematicians and physical scientists, but
excluded humanists from his circle, believing them to be
troublemakers.
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ABOUT QUEENS

Queen Victoria's first act after her coronation was to remove her bed
from her mother’s room.

One queen of England never lived there or even visited there. She
was Berengaria, who married Richard [, the Lion-Hearted, in 1191.

Rules for parties during the reign of Catherine | of Russia (1725-27)
declared that no gentleman was to get drunk before nine o’clock and
that no lady was to get drunk at any hour. The Princess Elizabeth,
Catherine’s daughter, and the other young ladies of the court reveled
in transvestite balls, thus enabling them to circumvent the rules.

Princess George of Greece and Denmark, née Princess Marie Bo-
naparte—an aunt of Queen Elizabeth Il—paid the Nazis a bribe, or
ransom, of roughly £20,000 that allowed the eighty-two-year-old
Sigmund Freud to move in 1938 from Austria to England. The oc-
cupying authorities had demanded the money, falsely stating he owed
jncome tax, and threatened to confiscate Freud’s library and collec-
tion. Freud repaid the Princess after arriving in England, having been
able (also with her aid) to get gold out of Austria. Freud lived for
fifteen months in England before dying of cancer.

Queen Elizabeth Il wore three different crowns on the day of her
coronation, in 1953. On the way to Westminster Abbey, she wore
Queen Victoria’s diamond circlet diadem. The official act of crown-
ing was done with the heavy St. Edward’s Crown, which is made of
solid gold with pearl-studded arches. For the procession from the
abbey, her crown was the Imperial Crown of State, which has silver
arches and a thick ermine fringe.
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Elizabeth | was all for bowling and dice and playing cards and fencing
clubs; the mayor and aldermen of London weren’t. Bowling and dice
and playing cards and fencing clubs were allowed. Elizabeth also
vetoed a bill that had been passed in 1585 by both houses of Par-
liament that would have restricted such Sunday pastimes as shooting
matches and playgoing. What was good enough for their Queen, she
reasoned, was good enough for her subjects. Besides, the government
would make a profit on the money that was being spent in pursuit
of pleasure.

Queen Austrichildia, the wife of the Frankish King Guntram, was ill
with dysentery in the year 580 A.D. She felt that her two physicians
were not trying hard enough to cure her, so she extracted a promise
from King Guntram to kill them, on her grave, if she died. The Queen
did die, and the doctors were executed as she wished, and in the
presence of the other court doctors.

During her tour of the Russian provinces in 1787, Catherine the
Great, seeing joyful people and prosperous villages, believed she
had succeeded in making her subjects happy. She did not realize it
was all a sham concocted by her prime minister, the one-eyed Greg-
ory Potemkin, who had ’Potemkin villages”” prepared along the royal
route. He had ordered the people to clean the streets, paint the
fronts of their houses, wear their best clothes, and smile. The Empress
never noticed the misery and squalor behind the facade.

Every day for forty years after her Prince Consort had died, Queen
Victoria ordered that his evening clothes be laid afresh on his bed
in his suite at Windsor Castle.

The first permanent settlement in the Old Northwest, founded in
1788 among mound builders’ earthworks, was named for the he-
donistic Queen of France who was later convicted of treason and
guillotined. Marietta is the city, in southeast Ohio, and the Queen
was Marie Antoinette.

Eleanor of Aquitaine, as Queen of England, presided over one of
history’s most extraordinary institutions, the medieval Courts of Love.
Problems of amorous passion—e.g., ”'Is connubial love possible?”’—
were brought before her and a “jury” of great ladies, who rendered
solemn judicial decisions. (The aforementioned question was an-
swered negatively.)
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The leader of England’s ““Bedchamber Plot” of 1839 was Queen
Victoria, who refused to let Robert Peel, named to be Prime Minister,
replace her ladies of the bedchamber with his own choices. Peel had
to step aside, but in 1841 he became Prime Minister with authority
to remove those around the Queen. The Bedchamber Plot was the
last successful attempt of a British sovereign to overrule a Prime
Minister.

A female pharaoh was unknown in Egypt before Hatshepsut, who
began her reign in 1502 B.C. In order not to shock convention, she
had herself portrayed in male costume, with a beard, and without
breasts.

When Elizabeth | of Russia died in 1762, 15,000 dresses were found
in her closets. She used to change what she was wearing two and
even three times of an evening.

One of the many details to be taken care of for a British coronation
is the preparation of the proper anointing oil. Elizabeth | said of hers
that it was ""nasty grease and smelt ill.” Charles | had a special
formula, including orange flowers, roses, cinnamon, jasmine, se-
same, musk, civet, and ambergris. Traditionally, the oil is made in
a quantity large enough to last for several coronations. By the time
Elizabeth 1l was to be crowned, in 1953, the supply of oil had been
destroyed by bombs, and the firm that had prepared it since Victoria’s
time had gone out of business. A Bond Street chemist volunteered
to make a new mixture. To be sure that his sense of smell was perfect,
he gave up smoking for a month before starting work.

English was not the mother tongue of Queen Victoria. Her mother,
the daughter of a German duke, spoke German in the home, and
Victoria—though she ruled England for sixty-four years—was never
able to speak English perfectly.

In 1819, the year Queen Victoria was born, not one of the seven
sons and five daughters of her reigning grandfather, King George lll,
had a single legitimate child who could inherit the throne. Victoria,
who was born to George's fourth son, Edward, became Queen fol-
lowing the death of her uncle William 1V, in 1837.
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A couple of royal banquets cost Queen Isabella just as much as it
did to sponsor Columbus’s first expedition to the New World.

When Catherine the Great traveled from St. Petersburg to Moscow
for her coronation ceremony, the court followed in fourteen large
sleighs and nearly 200 smaller ones. One of the sleighs was a min-
jature palace on runners. It contained salon, library, and bedroom.
In it, eight people could stand side by side.

When Mary, Queen of Scots married her first husband, Francis Dau-
phin of France, she wore a white wedding gown, because white was
her favorite color. Today, no one would be surprised at such a choice,
but at that time Mary was defying tradition: white was the traditional
color of mourning for French queens. In wearing white, she fore-
shadowed her young husband’s death two years later, and her own
tragic end.

When anesthesia was first used to diminish the pains of childbirth
in the late 1840s, churchmen (all males) objected because in the
Bible Eve was told, "in sorrow thou shalt bring forth children,” as
one of the punishments for eating the forbidden fruit. In 1853, how-
ever, Queen Victoria allowed herself to be chloroformed while giving
birth to her seventh child, and all criticism stopped. None of the
churchmen had the nerve to criticize the Queen.

Mary Stuart became Queen of Scotland when she was only six days
old. When she was born, on December 8, 1542, her father, James
V, was on his deathbed. The baby Queen was formally crowned in
the chapel of Stirling Castle when she was only nine months old—
too young to wear the crown, hold the scepter, or repeat her solemn
vows. Henry VI of England was crowned at the same tender age, in
1422.

The fifth wife of Henry VIlI, Queen Catherine Howard, practiced her
role in her own execution. When she was informed that she would
be beheaded on the following day, the Queen requested that the
executioner’s ax and block be brought to her cell—and they were.

After a year of entreatment and flattery, the teenage Queen of Sweden
finally got her way. In 1645, she got the French philosopher-math-
ematician-scientist René Descartes—'‘Cogito, ergo sum’’—to help
her found an academy of arts and letters and to instruct her privately
in philosophy. The Queen, the nineteen-year-old Christina, even
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sent a warship to fetch the flattered French genius. The project lasted
less than five months. A combination of the bitter Scandinavian
weather and the working hours—philosophy instruction, for exam-
ple, occurred in the unheated library of Christina’s palace from 5:00
to 6:00 A.M.—led to influenza and Descartes’ premature death.
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ALLTHAT
GLITTERS

It takes more than two tons of South African rock to produce less
than an ounce of gold.

There are more than 1,700 references to gems and precious stones
in the King James translation of the Bible.

It took half a year for word to reach the Atlantic coast that gold had
been discovered in California. The discovery was made in 1848, but
John Augustus Sutter and James Marshall tried to keep it a secret. It
wasn’t until President Polk, in December 1848, announced the dis-
covery that the gold rush of ‘49 began.

India has the world’s largest stock of privately hoarded gold. Personal
holdings are estimated at 5,000 tons, worth approximately $72 bil-
lion at a figure of $600 an ounce. Authorized imports are practically
nil, but Indians manage to add an estimated 60 to 70 tons of smuggled
gold to their hoards each year.

“’One of the most beautiful sights is a urine dump at sunset, because
as the stuff comes out [in space] and as it hits the exit nozzle, it
instantly flashes into 10 million little ice crystals, which go out almost
in a hemisphere, because, you know, you're exiting into essentially
a perfect vacuum, and so the stuff goes in every direction, and radially
out from the spacecraft at relatively high velocity. It's surprising, and
it’s an incredible stream . . . a spray of sparklers almost. It's really
a spectacular sight.” —Russell Schweickart, Apollo astronaut

lsaac Newton spent considerable time and effort seeking the philos-
opher’s stone, hoping with its help to make gold.

The world’s largest diamond—3,106 carats, 1% pounds avoirdupois,
and valued at $750,000—was literally stumbled upon in Premier
Mine #2, near Pretoria, South Africa, in early 1905. It was then sent



by ordinary registered mail to England, where King Edward VII ex-
claimed on seeing it: "I should have kicked it aside as a lump of
glass if | had seen it on the road.” One hundred and five stones were
cut from this diamond, known as the Cullinan. Two of the largest,
the 530-carat Star of Africa and the 317-carat Cullinan I, are part
of the British crown jewels.

Gold is the sixteenth most rare of the chemical elements. If all the
gold produced in the world in the past five centuries were melted
down, the result could be compressed into a single cube fifty feet
on a side.

Though it is one of the rarest metals, gold was the first to be dis-
covered.

Had the medieval alchemists learned how to make gold out of lead,
it would have been a scientific success but an economic failure. The
large increase in the gold supply would have decreased its value.

Spanish soldiers in Francisco Pizarro’s expedition to Peru, in 1532,
found emeralds as large as pigeon eggs. In the mistaken belief that
true emeralds could not be broken, they pounded their finds with
hammers and decided, when the stones shattered, that all they had
found was colored glass.

Gold is so malleable that a single ounce can be beaten out into a
thin film (less than 1/282,000th of an inch) that would cover a
hundred square feet, and so ductile that a single ounce can be drawn
into a fine wire fifty miles long.

“Tissue paper” gets its name from its original use: it was designed
for placing between the folds of extremely fine gold-woven fabric,
or “’gold tissue.”

When Mansa Musa (1312-37) left his huge African empire of Mali
on a pilgrimage to Mecca, he created some unusual problems along
the way. Not only was his retinue of 60,000 difficult to supply, but
he gave away and spent so much gold in Cairo that the gold standard
there was severely depressed, ruining the economy.
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Neither of the men who started the Gold Rush of ‘49, Sutter and
Marshall, discovered any gold worth mentioning, and both died poor
men.

The great hall of the Buddhist monastery of Todai-ji, in Nara, Japan’s
first permanent capital, was built in the middle of the eighth century
to house an enormous (fifty-three-foot high) cast bronze Buddha. The
statue weighs more than a million pounds and is covered with a
quarter ton of gold.

““Welcome Stranger,” weighing about 200 pounds, is the name of
the largest gold nugget ever found. It was discovered near Ballarat,
Australia, in 1869, by John Deason and Richard Oates. Aside from
its value as a unique specimen, its current value as gold alone is
about $1,440,000.

The English explorer Martin Frobisher created a gold fever in England
in 1578 when he returned from Baffin Island with 200 tons of glit-
tering gold ore. Great preparations were made for getting more and
more gold, but it turned out that the ore was merely iron pyrite
(“fool’s gold”). It was eventually crushed and used for road repair.

The medieval alchemists sought methods for forming gold out of
cheaper metals. They failed and are sneered at in consequence. In
the process of searching, however, they discovered the strong acids:
sulfuric acid, nitric acid, and hydrochloric acid—substances infi-
nitely more useful to modern industry than gold could possibly be.
They get no credit for this.

To get at every ounce of gold the earth might yield, miners have dug
as deep as 2% miles.

Martha Washington'’s silver service was the source of the silver that
went into the first U.S. coins.

Not until after William Hyde Wollaston died was his method for
working platinum—that is, making it malleable for commercial use—
published. He was so secretive that no one was allowed in his lab-
oratory. Wollaston made a fortune working the glamour metal around
1800. It is heavier, rarer, and more inert than gold.

The amount of gold dissolved in the oceans is nearly 9 million tons,
about 180 times the total amount of gold dug out of mines in the
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entire history of humanity. The gold in the oceans is too diffuse to
be extractable at a profit.

Diamond is the only gemstone composed of just one chemical ele-
ment, carbon. Although crystal-clear, it is black when reduced to
dust. Diamond can be completely consumed by fire at temperatures
ranging from 1,400° to 1,607° F., depending on the hardness of the
gem. But don’t worry about your diamonds; such temperatures are
seldom achieved in ordinary burning buildings. Only in extensive
conflagrations, such as the San Francisco fire of 1906, do temper-
atures get high enough, up to an estimated 2,200°F.

Before the Spanish conquests in South America, the Indians (Incas)
had no iron. They had gold in comparatively large quantities, using
it not only for decoration but also for everyday objects such as nails,
eating utensils, combs, and eyebrow tweezers.

The Egyptians were crippling their own economy when they buried
quantities of gold and silver with their dead leaders for, presumably,
their leaders’ use in afterlife. (Paper money did not exist.) Grave
robbers, whatever their motives, served to keep the wheels of Egyp-
tian society turning by restoring the gold and silver to circulation.

In early Egyptian history, silver was more valued than gold because
silver was less often found in nugget form.

In order to gain 400 tons of gold a year, the Rand Group of mines
in South Africa has to raise and mill over 60 million tons of ore. That
much ore, many times the mass of the Great Pyramid at Gizeh, yields
as much gold as would form a nine-foot cube.

Admiral Sir Cloudesley Shovel, commander-in-chief of the British
fleet, was murdered in 1707 by an old woman as he struggled ashore
after the loss of his ship on the rocks of the Scilly Islands. She killed
him in the belief, current at the time among coastal inhabitants, that
a body washed up was a derelict, thus giving her legal possession
of the emerald ring on the admiral’s finger.
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AMERIGAS REYOLUTIGN

An attempt was made to kidnap George Washington while he was
commander-in-chief of the army during the American Revolution.
The governor of New York, William Tryon, and the mayor of New
York City, David Matthews, both Tories, were involved in the plot,
as was one of Washington’s bodyguards, Thomas Hickey. Hickey
was court-martialed and hanged for mutiny, sedition, and treachery,
on June 28, 1776.

When the Articles of Confederation were adopted as the governing
instrument of the former British colonies after the Revolutionary War,
the British colony of Canada was invited to become a member of
the Confederation, the only colony outside the original thirteen that
was invited to do so. She decided not to become a part of the new
nation.

On at least two occasions, in 1744 and 1775, spokesmen of the
Iroquois Confederacy of Northeastern America advised English col-
onists to form a confederacy like theirs. Few are aware of this Indian
influence on the U.S. form of government.

During the Revolutionary War, Tories outnumbered the American
patriots in New York City, in certain parts of the Carolinas and Geor-
gia, and probably in Philadelphia as well.

About one-quarter (5,400 men) of George Washington’s entire army
was lost in the Revolutionary War's worst defeat, at Charleston, South
Carolina, in May 1780.

When the Continental Congress passed a resolution in 1777 creating
the flag of the United States, members said it should have thirteen
red and white stripes, but they did not mention whether the stripes
should run horizontally or vertically.




Lord North, Prime Minister of England under King George I, put
before Parliament in 1775 a number of proposals to conciliate the
American colonies. They allowed the colonies to tax themselves to
provide for their own civil administration and defense. Parliament
approved the proposals, but the news did not reach the colonies until
April 24, five days after the Battle of Lexington had ignited the Rev-
olution.

When the American Constitutional Convention was held in 1787,
its deliberations were kept so secret that the public was not aware
for sixty years of what had taken place. The public was merely
presented with a fait accompliin the form of the finished Constitution,
with no idea of how the final draft was arrived at.

By 1760, one-third of Britain’s ship tonnage was being built in the
American colonies. This was due to the abundance of timber that
made shipbuilding costs only half of what they were in Europe.

One signatory to the Declaration of Independence appended his
address: Charles Carroll “of Carrollton,” Maryland. He wanted to
be sure that the British, if they wanted to hang him, knew full well
where to look for him.

At the start of the Revolutionary War, the governor of New Jersey
was a Tory giving aid and comfort to the British. He was arrested by
the Revolutionary Congress of New Jersey and imprisoned. His life
was spared because of the reverence the colonists had for his father.
He was exchanged for Americans held prisoner by the British and
sailed for England. The Tory was William Franklin, a son of Benjamin
Franklin.

Andrew Jackson, later a U.S. President, was taken prisoner by the
British during the American Revolution, when he was only thirteen
years old. He had refused to polish the boots of a British officer.

The eight British soldiers and one officer responsible for the so-called
Boston Massacre of March 5, 1770, actually were defending their
own lives. Surrounded by a howling mob of more than a hundred
civilians who hurled chunks of ice and rocks at them, the frightened
soldiers fired their muskets almost spontaneously, without an order
being given. A jury of Massachusetts men agreed it was self-defense,
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acquitting seven of the redcoats. The two who were found guilty of
manslaughter were given suspended sentences.

The Boston Massacre was not, as is commonly supposed, the first
instance of bloodshed between American and British forces as a
prelude to the Revolutionary War. Two months earlier, a riot had
taken place in New York in which British troops had cut down a
liberty pole and killed a citizen in subsequent fighting.

Before there was George Washington, there was Artemas Ward. A
graduate of Harvard (1748) and a Massachusetts storekeeper, Ward
was a member of the first and second provincial congresses of Mas-
sachusetts. In April 1775, he took command of the forces besieging
Boston, and in May was formally commissioned general and com-
mander-in-chief of Massachusetts troops. He was, in effect, the first
commander-in-chief of the American revolutionary army. When
Washington was appointed to supreme command, Ward became
second-in-command with the rank of major general. He viewed
Washington without cordiality and offered his resignation to Congress
soon after the fall of Boston, in March 1776. After the withdrawal
of Washington’s main army to New York, Ward remained in com-
mand at Boston, until relieved in March 1777.

The reason Washington’s army starved at Valley Forge is that Penn-
sylvania farmers preferred to sell food to the British for ready cash.

The illegitimate son of an incompetent, bankrupt exile from an aris-
tocratic European family became, only five months after joining
George Washington’s headquarters staff, in 1777, the general’s de
facto chief of staff. Though only twenty years of age, this "‘obscene’’
child—Alexander Hamilton—issued orders in ‘‘His Excellency’s
name’’ to men who were his superiors in age, rank, and breeding.

When Lieutenant General Lord Charles Cornwallis surrendered his
British army of 7,400 troops (including 2,000 Germans) to the
American Continental Army (8,850 Americans, 7,800 French) at
Yorktown, on October 17, 1781, virtually ending the Revolutionary
War, 7,000 British reinforcements were only a week away. (Corn-
wallis personally had opposed the British policies that antagonized
the North American colonists but led the British forces that tried to
put down the Revolution, defeating Washington in 1776 and Gates
in 1780. He did not surrender in person, pleading illness. He re-
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mained in high esteem at home, and later distinguished himself as
British Governor-General of India and Viceroy of Ireland.)

When Paul Revere reached Lexington in 1775 to warn the rebel
leaders staying there that British troops were on the way, he was
almost denied admittance to the parsonage where the rebels were
quartered by the Reverend Mr. Clark, who did not recognize him.
Fortunately for the future of the American Revolution, John Hancock
recognized Revere’s voice and admitted him. After Revere told his
story, the patriots, including Hancock and Samuel Adams, realized
that the enemy’s first mission was to capture the American leaders,
and they escaped to Concord.

John Adams, one of the American Revolution’s most devoted patriots,
was the lawyer who successfully defended the British captain and
eight soldiers who had been charged with murder after the Boston
Massacre of 1770. Although Adams was staunchly anti-British, and
Boston was loudly clamoring for the execution of the soldiers, his
belief in justice led him to accept their defense. He expected his
action to end his career, but instead it won the respect of his peers.
And mine today.

Ethan Allen (1738-89), one of the Green Mountain Boys in the
American Revolution, informed the Continental Congress that he was
fighting for the independence not of the United States, but of Ver-
mont, which he wished to become a separate nation. Vermont de-
clared its independence in 1779, but this was not recognized by the
Continental Congress. When his goal appeared doomed to failure,
Allen later in 1779 negotiated with the British in an effort to have
Vermont made a part of Canada.

Three months after the Battle of Lexington had touched off the
American Revolution, the Continental Congress made an attempt to
stop the conflict by adopting John Dickinson’s Olive Branch Petition,
which asked the king to use his authority to end the war. The petition
was signed by almost every delegate who would later sign the Dec-
laration of Independence, but King George Il refused to accept a
petition from a rebel group; thus the American Colonies’ final peace
effort failed.

The British tea tax of three pence per pound that led to the Boston
Tea Party of 1773 was actually a lower tax than the colonists had
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been paying. But they preferred to smuggle in Dutch tea rather than
pay any tax to the British, even though British tea would still cost
less than the untaxed Dutch tea. John Hancock, one of the most
prominent smugglers, had attacked the tax as the forerunner of many
more taxes, and the colonists bought his argument.

On June 12, 1775, the British offered a pardon to all colonists who
would lay down their arms. There would be only two exceptions to
the amnesty: Samuel Adams and John Hancock, if captured, were
to be hanged.

Henry Laurens, who had served in the Continental Congress, was
captured by the British when abroad in 1780 to negotiate a treaty
with the Dutch. Before being exchanged two years later for Lord
Cornwallis, Laurens was imprisoned in the Tower of London and
charged “rent” for the “privilege.”

New Hampshire lumbermen successfully resisted British confisca-
tion, in 1734, of their most valuable trees for masts for the Royal
Navy. Twice, in what came to be known as the Sailing-Mast Tree
Riot, the townspeople of Exeter, using small-arms fire, beat back
forces led by Daniel Dunbar, a British surveyor-general and lieuten-
ant governor of the Colony, who had discovered in local mills pilfered
lumber. from those trees. Dunbar was unable to prosecute the towns-
people because the legislature included lumber owners and the local
justices of the peace included mill owners—they naturally all looked
with favor on breaking this particular British law.

“July 4" could just as well be celebrated on july 2. It was on the
latter date in 1776 that the Second Continental Congress voted in-
dependence from England. John Adams, in fact, wrote: ““The
Second Day of July 1776, will be the most memorable Epocha in
the History of America.—I am apt to believe that it will be celebrated,
by succeeding Generations, as the great anniversary Festival. It ought
to be commemorated, as the Day of Deliverance by solemn Acts of
Devotion to God Almighty. It ought to be solemnized with Pomp
and Parade, with Shews, Games, Sports, Guns, Bells, Bonfires, and
luminations from one End of this Continent to the other from this
Time forward forever more.”

It wasn’t until January 19, 1777, that the Continental Congress made
public all the names of the men who had affixed their signatures to
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the Declaration of Independence. One reason for the delay may have
been the knowledge that if the war effort failed, the signatories would
have sealed their fate as traitors.

At the time he signed the Declaration of Independence, Charles
Carroll was prohibited from holding public office in his state of Mary-
land because he was a Roman Catholic. Catholics in Maryland also
could not teach the young or be lawyers. Carroll, the only Catholic
to sign the Declaration, was born to great wealth in Annapolis.” His
career as a public servant—and as a staunch patriot—began in 1773
when he wrote a series of articles denouncing government decrees
without legislative action.

On July 4, 1776, George Iill wrote in his diary, "’Nothing of impor-
tance happened today.”” He had no way of knowing what had oc-
curred that day in Philadelphia, Pennsylvania.

The first surgeon general of the United States was appointed in July
1775 and was court-martialed less than three months later for spying
for the British. Dr. Benjamin Church was convicted of having ““crim-
inal correspondence with the enemy’”’ and was sentenced to life
imprisonment.

A number of high-ranking British military officers refused to take up
arms against America in the Revolutionary War, and there was a
great deal of sympathy for the Americans throughout England.

The American army had to abandon its plan to attack the British at
Newport, Rhode Island, in 1778, when over 5,000 militiamen de-
serted and returned to their homes. Throughout the Revolutionary
war, George Washington’s soldiers were short-term enlistees at best,
and the army was forever on the point of disintegration.

Two of the major combatants of the American Revolutionary War
clashed at sea off the eastern coast of India. France, an ally of the
United States, sent a squadron of ships under Comte d’Estaing against
thirty British ships under Admiral Augustus Keppel. The battle lasted
the whole day, on July 27, 1778. Neither side lost a ship, but both
fleets had to withdraw to repair damages.

A plan was afoot among George Washington'’s aides to kidnap King
George IllI's son William, serving as a midshipman in the Royal Navy
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in British-occupied New York. The year was 1782, months after
Yorktown but a year before the formal peace treaty was signed and
the British returned New York to the U.S. Prince William would
wander around New York seemingly at will, and Washington said
that the kidnap plan merited “applause,” giving his authority to try
“in any manner, and at such time, as your judgment may direct.”
But when the guard was doubled around William’s home, the com-
mander-in-chief called off the scheme.

Although the British troops under Cornwallis surrendered at York-
town on October 19, 1781, the preliminary articles of peace ending
the Revolutionary War were not signed until November 1782, in
Paris. Another year went by before the last British troops left New
York. It wasn’t until December 4, 1783, that George Washington
rode triumphantly back into New York, from which he had retreated
in 1776.

The first victory of the U.S. colonies over a British fleet was won on
land. In the spring of 1776, a powerful fleet of British warships,
commanded by Commodore Sir Peter Parker, joined a force of 2,500
seaborne troops under General Sir Henry Clinton to capture Charles-
ton. During the close-in attack, the American patriots fought back
valiantly under Colonel William Moultrie, decimating the invaders
and the fleet. Commodore Parker sailed north to find safety.

At the end of the American Revolution, Congress was forced to flee
Philadelphia—not due to British activity, but because of a mutiny
by Pennsylvania troops demanding back pay. The Congressional
meeting site was changed to Trentor:. New Jersey, and later to An-
napolis, Maryland.

The constitutional guarantee of a free press is a wholly American
concept, emanating from early conflicts between the British author-
ities and editors in the American colonies.

In January 1781, more than 1,000 soldiers “resigned” from the
small, already sorely depleted American army because they had not
been paid.
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AMERICAN INDIANS

In the early history of the American colonies, several Indians were
seized and taken to England. Once there, the Indians were taught
English and put to work making promotion speeches about the won-
ders and plentitude of the New World.

Many Indians, even though born in the United States, were not
considered citizens until an act of Congress granting them citizenship
was passed in 1924. Before this law was passed, those who had not
been granted citizenship by specific treaties were considered mem-
bers of “‘domestic independent nations.”

Though she was born a Delaware Indian, Nancy Ward (1738-1822)
was made ‘‘Beloved Woman" by the Cherokees and sat on their
Council of Chiefs after taking command in a successful battle with
the Creeks. After she married a white man, in 1760, she used her
influence to keep peace with his people, but always managed to put
the Cherokees’ interests first.

P.T. Barnum signed a group of Indians for his famous nineteenth-
century American Museum. Part of their performance was a wedding
dance twice a day. The chief demanded a “new, red woollen blanket
at a cost of ten dollars for the groom to present to the bride’s father.”
When Barnum discovered that it had to be a new blanket for each
performance, he complained, pointing out that the wedding was
only make-believe. When the chief insisted that the dance was gen-
uine, Barnum had to cough up an extra $120 a week.

When Columbus returned to Spain from his historic first mission to
the New World, he brought back with him six Indians. On his second
return, he brought back 500, with the suggestion that they be sold
as slaves in Seville. Columbus’s scheme was vetoed by Queen Isa-
bella, who ordered that the Indians be returned to Haiti.
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Indians of the Northwest Coast of North America had great cere-
monial feasts where the host distributed gifts to invited guests. The
feast was called a potlatch. Guests accepted gifts with the under-
standing that in the future they would give the host an even larger
gift. This custom was sometimes used to cause the impoverishment
of a disliked person, who had to provide a gift he may not have been
able to afford. The Kwakiutl Indians of the area had huge potlaches
as a challenge to a rival chief. The Kwakiutl chief would burn all his
property and belongings in order to prove his great wealth. In one
such potlatch, the chief who had been invited attempted to put out
the fire with seven canoes and four hundred blankets. But he did not
succeed because the host continued to pour oil on the fire until the
entire house was nearly burned down.

Winston Churchill’s mother was one-eighth lroquois, of the American
Indian Confederation, and it was to that she ascribed her exuberant
energy.

The Hopi Indians, on their reservation in Arizona, so zealously guard
their privacy against prying tourists that in some of their more con-
servative communities no cameras are allowed. Old Oraibi, said to
be the oldest continuously occupied settlement in the U.S. (dating
from 1100), will not admit outsiders at all.

Nearly 1,000 French veterans of wars with the Turks were shipped
by the Marquis de Tracy to North America in the summer of 1665
to help put down the Iroquois guerrillas.

The American paleontologist Edward Cope (1840-97), whose large
collection of fossil mammals is at the American Museum of Natural
History, in New York, was a Quaker and consequently refused to
carry a gun during his U.S. Western expeditions, despite the very
real danger from Indians. He once flabbergasted hostile Indians sur-
rounding him by removing his false teeth and putting them back,
over and over. The Indians let him go.

A socialistic society of 200,000 Indians was organized and run by
150 Jesuits in a Portuguese colony along the Uruguay River between
1620 and 1750. Nearly all agriculture, commerce, and industry were
managed by the ruling priests, who also arranged for recreation,
sports, dances, choral performances of a thousand voices, and or-
chestra performances of European music. Every able-bodied person
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had to work eight hours a day in the trade of his choice. The penal
code did not include capital punishment. The Indians were said to
have been docile and content, and surprisingly fierce in defending
themselves from attackers. The Spanish eventually took over the area
and forced the priests and the Indians to leave.

The Apache chieftain Geronimo, after surrendering in 1886 and
being imprisoned in Florida and Alabama, became a farmer and a
member of the Dutch Reformed Church on a military reservation in
Oklahoma. He was eventually expelled by the church for gambling.

With all their boldness, it is interesting to note that some of the
conquistadors who were successful in the New World became so
with Indian help. Vasco Nufiez de Balboa, for example, too poor to
outfit himself as a proper conquistador, stowed away in a barrel on
a ship bound for Panama. There he successfully romanced the daugh-
ter of Careta, cacique of Coiba, made friends with Panciaco, son of
Comogre, cacique of Comogra, and with these local Indian chief
allies became a leader of men and fought his way to the Pacific.

Germ warfare was used against the American Indians by the colo-
nials. During Pontiac’s rebellion in 1763 and 1764, the great chief
and his warriors destroyed many British army forts. In retaliation,
General Jeffrey Amherst and Colonel Henry Bouquet decided to trans-
mit smallpox to the Indians by means of two infected blankets and
handkerchiefs the British obtained from a hospital.

There were no pre-Columbian American Indians with blood type B.
The American Indians are type A or type O, and exclusively O all
the way from the southern edge of the last glacier to the Horn at the
southern tip of South America.

A chief of the Omaha Indian tribe, Blackbird, was buried sitting on
his favorite horse.

An “apartment house” of the Pueblo Indians at what is now
Bandelier, New Mexico, rose three stories and had more than
600 rooms.

Navajo Indians are far more numerous today than they were in the
past. Also, they occupy, more or less exclusively, far more land.
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The suicide rate among American Indian teen-agers is about ten times
the U.S. average.

The son of a full-blooded member of the Kaw tribe of Indians served
as Vice-President of the United States: Charles Curtis, under President
Herbert Hoover. Before 1929, Curtis had been a Representative and
a Senator from Kansas.

American Indian women sometimes attacked United States troops.
Indian males often would give their prisoners of war to the women
for torturing.

It is now estimated that the Aztec civilization each year sacrificed
to their gods 1 percent of the population, or about a quarter of a
million people. The dead were eaten by the Aztec masses, whose
diet was low in protein. The rich were able to import game from
afar, but crop failures regularly deprived the poor of the maize and
beans that, in combination, might have supplied adequate protein
from vegetarian sources.

There were about 50 million Indians living in the Western Hemi-
sphere in 1492.
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BNCIENT PEOPLES

The natural dye Tyrian purple was so expensive—it was obtained
from the anal gland of a small Mediterranean shellfish, and its pro-
duction was the specialty of the ancient Phoenician city of Tyre—
that its use was restricted to royalty. The shellfish were not only small
in size but the quantities available were small, too. Only small
amounts of dye could be produced, and as a result the price was
very high. Before 1856, the only dyes available to mankind for use
on textiles were those that could be found in nature.

The oldest continuously inhabited city, Damascus, Syria, was in-
habited at least as early as 2000 B.C.

The rich tin mines of Cornwall on the southwestern extremity of
England were dug in the thirteenth century B.C. by Phoenicians in
their search for the metal that goes into the making of bronze. In
over 3,000 years of mining, some 3 million tons of tin have been
removed from the Cornish mines, and they still are not exhausted.
(The greatest contribution of the seafaring eastern Mediterraneans—
the name ‘‘Phoenician’” was given by the Greeks to the Canaanites
who lived on the seacoast—was an alphabet later adapted by the
Greeks.)

The Phoenician navigator Hanno was the first to circumnavigate
Africa. He accomplished the feat about 500 B.C. He observed that
at the southern end of Africa the noonday sun shone in the north.
This sounded ridiculous to Herodotus, the Greek historian, who re-
ported the tale; but that very report shows us that Hanno did cir-
cumnavigate Africa. He would never have been able to imagine the
sun shining in the ““wrong” part of the sky if he had not seen it.

Though Sumeria was a notable culture, in what is now Iraq, modern
man did not get the first hint that the Sumerians had even existed

31



until a mere century ago, when the palace of the priest-governor of
Gudea was discovered. The Sumerians practically invented civili-
zation in the 5th and 4th millennia B.C.: wheeled transport, astron-
omy, mathematics, commercial enterprise, large-scale brickwork,
and writing. And then the Sumerians, and their language, faded
away. They were not killed and did not die out; they may have just
stopped thinking of themselves as Sumerians. By 1900 B.C., none
remained.

The ancients knew hardly anything about tides, because there are
virtually none in the Mediterranean Sea. The first Greek to report
tides was the explorer Pytheas, who explored the North Atlantic in
270 B.C. Even so, when Julius Caesar invaded Britain over two
centuries later, he lost many ships because he didn’t beach them
high enough. It didn’t occur to him to take tides into account.

The best-known story about Archimedes is that when he discovered
the principle of buoyancy in the bathtub, he ran naked through the
streets of Syracuse, shouting “Eureka! Eureka!”” (I have it! | have
it!”’). That was not a very astonishing thing for him to have done.
The Greeks habitually exercised in the nude, and the sight of a naked
male figure meant little to them.

Excavations at Ur in Iraq show that the Flood recorded in the Bible
may have been a flood that occurred along the Tigris and Euphrates
Rivers in an area about 400 miles long and 100 miles wide. The
water rose high enough to submerge whole cities and deposit a layer
of clay eight feet deep. To the survivors, it must have seemed that
the entire world had been inundated.

Most amazing to the troops of Thutmose |, king of ancient Egypt
about 1525 B.C., in their invasion of Syria and Carchemish on the
upper Euphrates were the Nile “falling from the sky’”” and the river
that "in flowing north flowed south.” The soldiers were sons of the
cloudless land of the Nile and thus were fascinated when they en-
countered rain (the Nile from the sky) and amazed at the direction
of the flow of the Euphrates. The Nile flows north, so “’north’” means
“’downstream’’ to the Egyptians, and they naturally saw the Euphrates
as flowing "“backward.”

Early Egypt recorded the names of the architects who built the great
pyramids. The first great architect, Imhotep—who lived almost 5,000
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years ago—is also the first scientist in history known by name today.
China and Sumeria and Babylon did not record the names of their
early architects.

The oldest man-made building of any kind still existing is the central
edifice of the 4,600-year-old mastaba (a tomb for kings) built at
Sakkara, Egypt, to honor King Zoser, first ruler of the Third Dynasty.
The base of about 400 feet by 350 feet was surmounted by six
mastabas of decreasing size, one on top of another, reaching a total
height of nearly 200 feet. Smaller structures surrounded the step
pyramid, and the whole was surrounded by a high wall made of
elaborately designed panels of limestone. The enclosure was 1,800
feet long and 900 feet wide.

A city of men was needed to pull the 4,000 oars of the largest ship
(420 feet long, 57 feet wide) built by King Ptolemy IV of ancient
Egypt; his unusual hobby was the construction of immense ships.
Because they were cumbersome and unmaneuverable, the ships
usually were useless.

On the death of Amenhotep Ill (ca. 1372 B.C.), under whom Egyptian
prosperity reached its zenith, a splendid temple was built in his
honor. One of the pair of great statues of Amenhotep that flanked
the temple emitted a high note shortly after sunrise. There seems to
have been some internal arrangement set up by the priests of Amen
to impress the unsophisticated.

No secret, now-forgotten preservatives were involved in preparing
an Egyptian mummy. Common substances were used—such as bees-
wax, oil, and salt. The procedure, though, could be complicated
and take up to seventy days. To be made waterproof, the body was
wrapped in bandages, then smeared with wax. The Persian word for
the wax was mum. The Arab word was mumia. To us, it's now
"mummy.”’

In 8000 B.C.—which was about 500 years after the beginnings of
agriculture, northeast of the Tigris River—there may not have been
more than 8 million humans on earth. It is a little more than the total
number of people who today live in just one city, New York.

One of the Seven Wonders of the World was the 200-foot- to 600-
foot-tall lighthouse on the island of Pharos in Alexandria harbor. (No
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precise description of the lighthouse has survived and modern esti-
mates of its height vary between the two figures given.) Completed
ca. 280 B.C., it had been designed by Sostratus of Cnidus, who also
built the immense Doric stoa that overlooked the Cnidian harbor.
A wood fire that could be seen at a distance of twenty miles per-
petually burned in the lighthouse for the protection of Mediterranean
shipping. A large statue of the god of the sea, Poseidon, stood at the
apex. The structure was destroyed by an earthquake in the fourteenth
century.

The ancient Egyptians believed that forty-two demons were present
at the Last Judgment of every human being. The number forty-two
represented the districts of Egypt, which meant that at least one
demon could claim an individual’s soul from personal knowledge
of his past life in the district from which he came.

There were no garbage-disposal systems in the early towns of Mes-
opotamia. Rubbish accumulating in the streets was packed down by
the comings and goings of men and animals. As the streets grew
higher, the floors of houses had to be raised with additional layers
of clay.

Dice have been discovered in the excavations near the site of Nin-
eveh.

Alexander the Great spared one house after he captured Thebes in
335 B.C. The city had refused to surrender, and he ordered it razed
to the ground. Because he loved poetry, he spared the house in
which Pindar the poet had lived over a century before.

The first person we know to have dated historical events from the
time of the birth of Jesus was the Venerable Bede, an English scholar
who was writing about 700 A.D.

Although they lived on the coast of the Mediterranean, the Egyptians
were not a seagoing people. They were content to cruise “’the mother
of all rivers,” the Nile. Under Snofru, ships as long as 170 feet
traveled the Nile. Columbus’s oceangoing ships were just about half
that size.

The art of mapmaking is older than the art of writing. Many preliterate
peoples, including the Eskimos, American Indians, and Marshall Is-
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landers, drew diagrams of areas familiar to them. The oldest known
map, now in the Semitic Museum of Harvard, is a Babylonian clay
tablet dating from about 2500 B.C.

In the 2,000-year period of history that is covered in the Old Tes-
tament, almost every name mentioned is an original; no repetition
such as in the form of naming a son for his father is found.

One of the causes of the Maccabean rebellion, of 166 B.C., was the
fact that the Seleucid king, Antiochus IV, constructed in Jerusalem
a gymnasium—"a place for exercise in the nude.” The Jews were
deeply shocked at the sight of open nudity.

The lone surviving written record of Mayan history is three codices
written in hieroglyphs on bark paper.

A tablet from ancient Assyria, about 2800 B.C., has been found that
states: “’Our earth is degenerate in these latter days. There are signs
that the world is speedily coming to an end. Bribery and corruption
are common.” More than 2,000 years later, Socrates complained,
“Children are now tyrants. . . . They no longer rise when elders enter
the room. They contradict their parents, chatter before company,
gobble up dainties at the table, cross their legs, and tyrannize over
their teachers.”” And Plato wrote of his students: “What is happening
to our young people? They disrespect their elders, they disobey their
parents. They ignore the law. They riot in the streets inflamed with
wild notions. Their morals are decaying. What is to become of
them?”/

When the Greek historian Herodotus visited the three great pyramids
at Giza, near modern Cairo, about 2,430 years ago, he was—like
any other traveler—looking at an ancient tourist attraction. Even
then, the pyramids were well over 2,000 years old.

The Minoans of ancient Crete, around 2000 B.C., had surprisingly
advanced plumbing. Well-engineered drain systems, supply pipes,
and a flush toilet were found in the palace of Knossos when it was
excavated in 1899.

Syracuse’s leading citizen in the third century B.C. was the greatest
scientist and mathematician of ancient times, Archimedes, nine of
whose famous treatises on geometry and hydrostatics survive. When
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the Roman consul Marcellus conquered Syracuse in Sicily, he in-
structed his men that Archimedes was not to be harmed. But
Archimedes was run through by a sword when he begged a Roman
soldier not to destroy geometrical figures he had drawn in the sand.

History’s first known attempt at creating a nonperson occurred in
Egypt. Thutmose llI, having been kept from power by the female
Pharach Hatshepsut, tried to consign her to oblivion by having her
statues smashed and her name chiseled from public buildings after
her death.

An Egyptian papyrus, which is dated at around 1850 B.C., gives us
the earliest record of a method to prevent pregnancy. This contra-
ceptive method consisted of putting into the vagina a concoction of
honey, soda, crocodile excrement, and some sort of gummy sub-
stance. (It worked—if it made men stay away.)

If Spartan youngsters, inspected at birth, were found to be physically
unsound, they were abandoned and allowed to die. Those in good
health were taken from their mothers when they reached the age of
seven and brought up in barracks to live the “’Spartan life.”

February originally had twenty-nine days every year. In 8 B.C., the
Roman Emperor Augustus renamed the thirty-day month of Sextilis,
giving it the name of August to honor himself. He took a day from
February so that his month would have as many days as July, which
had been named for Julius Caesar.

The Egyptian temples at Abu Simbel that were moved in the 1960s
to escape the Nile waters gathering behind the Aswan High Dam
were carved into 1,050 sandstone blocks, which were lifted to the
top of the cliff and fitted back together. The temples are now as they
were for more than 3,000 years, but situated 200 feet higher.

One of the Seven Wonders of the World, the elaborate Temple of
Artemis in Ephesus, was destroyed in October 356 B.C.—a case of
deliberate arson. When the culprit was captured and asked why he
had done the deed, he replied he did it so that his name might live
in history. The man was executed, and it was ordered that his name
be erased from all records and never be spoken. But he did succeed
after all; we know his name: Herostratus.
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The first needles were made by Cro-Magnon man about 30,000 years
ago. Made of bone, the needles contained eyes for the insertion of
some type of thread, probably made of animal sinews. Cro-Magnon
man, consequently, wore clothing made of stitched animal pelts.

Though Venus is an elusive planet—Dby turns it is the morning and
the evening star—its path was calculated by the Mayas with an error
of only fourteen seconds a year.

The famous Bent Pyramid was the tomb of Snofru (ca. 2780 B.C.),
last king of the Third Dynasty of ancient Egypt. Snofru also built the
first true pyramid, and his son Cheops was the builder of the Great
Pyramid. A true pyramid has unbroken sloping sides. The Bent Pyr-
amid had a rhomboid shape—that is, at a point somewhat above
half its height, the angle of inclination decreases sharply, giving it
a "bent” look.

The greatest soldier of ancient times, Alexander (356-323 B.C.) was
tutored by the greatest thinker, Aristotle.
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The giraffe’s blood pressure is two or three times that of a healthy
man and may be the highest in the world. Because the giraffe has
such a long neck, ten to twelve feet, its heart needs tremendous force
to pump blood through the carotid artery to the brain. The giraffe’s
heart is huge; it weighs twenty-five pounds, is two feet long, and has
walls up to three inches thick.

Alligators and old people have something in common, at least au-
ditorily. They can hear notes only up to 4,000 vibrations a second.

Scientists have applied electrodes to the pleasure center in a rat’s
brain. The rat pressed a lever 48,000 times over a full day in order
to receive that shock that seemed to him pleasurable, choosing the
stimulator instead of having water or food or sex.

A species of sponge, called the red sponge, can be pushed through
a piece of fabric so that it is broken into thousands of tiny pieces.
The animal does not die. Rather, all the pieces reassemble until the
sponge is back to its original, whole self and continues with its life.

Cattle branding was practiced 4,000 years ago. Old tomb paintings
show Egyptians branding their fat, spotted cattle.

The formidable-looking black rhinoceros, weighing over a ton, is
considered the most easily tamable animal in Africa. Once penned,
he becomes so gentle he will eat out of his keeper’s hand, and will
come on call to have his ears rubbed.

The ring-tailed cat, the crayfish, the firefly, the glass snake, the
horned toad, and the civet cat have something in common: none is
what its name implies. The ring-tailed cat is a raccoonlike animal.
The crayfish is a crustacean. The firefly is related to the beetles. The



glass snake and the horned toad are lizards. The civet cat is related
to the mongoose.

Thanks to ovum transplants of livestock, a bull in Texas can be mated
with a cow in Scotland and the several progeny, incubated in the
womb of rabbits, can be flown to any country on earth——to Australia
or Argentina or Kenya, for example—for implantation in cows there.

Elephants, lions, and camels roamed Alaska 12,000 years ago.

A woodchuck breathes only ten times per hour while hibernating.
An active woodchuck breathes 2,700 times an hour.

The smallest North American mammal, the shrew, is one of the most
vicious. The short-tailed variety can attack animals twice its weight,
poison them with a secretion from its salivary glands, and completely
devour them—including the bones. Experiments have shown that the
glands of a short-tailed shrew can contain enough poison to kill 200
mice.

The hippopotamus gives birth underwater and nurses its young in the
river as well, although the young hippos do come up periodically
for air.

The Chinese, during the reign of Kublai Khan, used lions on hunting
expeditions. They trained the big cats to pursue and drag down
massive animals from wild bulls to bears, and to stay with the kill
until the hunters arrived.

So aggressive is the horned frog of Argentina that people believe that
if the frog bites the lip of a horse, the horse will die. Actually, the
frog's mouth contains no poison. It earned its fearsome reputation
because it attacks animals many times its size.

The vampire bat is not as vicious as its image. It does not puncture
the skin of its victim’s neck, but, instead, scrapes exposed patches
of skin with its teeth until it draws blood. So gentle is the scraping
that the sleeping prey does not wake up while the bat is at work.

The horse was originally a small animal, incapable of carrying a rider
for long periods. When the larger domesticated horse bred by no-
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madic tribes for warfare first appeared in the Middle East and Europe,
it was met with terror.

Apes are mentioned in the Bible (1 Kings 10:22), although in biblical
times none of the animals we call apes today was known. The ape
referred to in the Bible is the Barbary ape, which is not an ape at all
by modern definition but a tailless macaque. It was the absence of
a tail that made a primate an ape. When animals such as the chim-
panzee and the gorilla were discovered, they were called ““anthro-
poid apes” (“manlike apes’) to distinguish them from the Barbary
ape.

The Goliath frog (Rana goliath) of West Africa measures more than
30 inches long (up to a length of 32.08 inches) from nose to toes
and weighs about 7 pounds (up to 7 pounds, 4.5 ounces).

The fastest dog, the greyhound, can reach speeds of up to 41.7 miles
per hour. The breed was known to exist in ancient Egypt 6,000 years
ago.

Camels roamed the Wild West after a joint army-navy expedition
landed with thirty-four camels in Texas to test their usefulness in the
American desert—a pet project of Jefferson Davis (who later became
President of the Confederacy), Secretary of War in the cabinet of
Franklin Pierce, fourteenth President of the United States (1853-57).
The project failed, and the camels ended up in a variety of civilian
jobs, including racing. (A camel can beat a quarter horse in a short
race.)

The Egyptians trained baboons to wait on tables.

The grizzly bear can run as fast as the average horse.

A seeing-eye dog, or any dog trained to guide the blind, cannot tell
a red light from a green one. When it leads its master across the
street, it watches the traffic flow to tell when it is safe to cross.

Thinking that its parents were a camel and a leopard, the Europeans
once called the animal a camelopard. Today it’s called a giraffe.

Horses were not commonly used for farm work until the twelfth
century, because the chest harness in use since Roman times was
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inefficient. The invention of the shoulder harness, the “’horse collar,”
enabled them to pull a much greater weight and to therefore pull
farm implements.

Bats are the only mammals that are able to fly. The "“flying’ squirrel
can only do what the gliding opossum does—glide for short dis-
tances.

Chimpanzees have been trained to have recognition vocabularies of
100 to 200 words. They can also distinguish among different gram-
matical patterns.

The cheetah, the world’s fastest mammal, runs at a maximum speed
of sixty to sixty-three miles per hour. Remarkable also is its rate of
acceleration—from a standing start to a speed of forty-five miles per
hour in two seconds. However, it can maintain its top speed only
for about 300 yards before exhaustion causes it to give up the chase.

It is the female lion who does more than 90 percent of the hunting
while the male is afraid to risk his life, or simply prefers to rest.

A type of lizard, the chuckwalla, escapes pursuers by crawling into
a crack in a rock and inflating its body with air so that it is wedged
tightly into the crack and can’t be pulled out.

Contrary to their reputation as cowardly scavengers that feed off the
remains of carcasses left by lions, hyenas are active and brave hunters
whose main prey is more often healthy, adult wildebeest and zebras
than sick or helpless animals. They even will take on a half-ton
African buffalo.

““The wolf at the door”” was once a sad reality. Wolf packs could be
found in all the forests of Europe, and in 1420 and 1438 wolves
roamed the streets of Paris.

The camel originated in North America. Before it became extinct
there, groups migrated to Asia and to South America. The Asian
group currently includes the single-humped Arabian camel and the
two-humped camel of Central Asia. The South American group in-
cludes the wild guanaco and vicuia and the domesticated alpaca
and llama.
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The opossum, the only native North American marsupial—carrying
her offspring in a pouch—gives birth to babies that weigh only 1/15
of an ounce and are not yet fully developed. The babies of marsupials
are not born in the pouch; as blind infants, they must feel their way
along the mother’s abdomen by instinct to get to it. Then they remain
inside the pouch for several months, completing their development.

Despite man’s fear and hatred of the wolf, it has not been proved
that a nonrabid wolf ever attacked a human. For years there has been
a reward offered by the Sault Ste. Marie, Ontario, Star to anyone
who could document an attack by a wolf. The reward has never
been claimed.

Marco Polo’s account of wild sheep in the Pamir Mountains (in
Central Asia at the borders of Russia, China, and Afghanistan) with
horns six spans long seemed fantastic to his first readers. Other
Europeans followed him and saw the sheep for themselves. Today,
his description gives him a place in natural history, for this species
is called Ovis poli in his honor.

“Buffalo Bill”” Cody claimed killing 4,862 bison, a record, in one
season, including 69 in one day alone. (Though popularly known
as “buffalo,”” those were bison that roamed the Western Plains.)

The largest African elephant today may reach a total weight of seven
tons—the largest land-living mammal alive in the time of man. (Yet
it has only about the weight of a newborn blue whale.) The largest
land mammal that ever lived was the extinct giant rhinoceros of the
Miocene epoch, the baluchitherium. It stood eighteen feet tall at the
shoulder, and probably weighed about 13%: tons. (Yet it had only
one-tenth the mass of an adult blue whale.)

Between the mid-1860s and 1883, the bison population in North
America was reduced from an estimated 13 million to a few hundred.

An animal’s proportions—the shape of its legs and its wings, for
example—are determined by its size, and they would be all wrong
if that size were changed without an appropriate change in propor-
tions. No insect the size of a man that retained the proportions of
ordinary insects could (in the earth’s gravitational field) walk, fly,
hop, or otherwise progress the smallest fraction of an inch.
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At birth, a panda is smaller than a mouse and weighs about four
ounces.

Because the lemur, a primitive monkey, exists in Madagascar and
in a few places in southeast Asia, some romantic people imagine
there was once a continent in the Indian Ocean that connected
Madagascar and Malaya and that most of it sank, marooning its lemur
inhabitants at the two ends that remained above water. (This imag-
inary continent, which was named, naturally enough, Lemuria, has
entered fiction as a kind of second Atlantis.)

Hamadryas baboons, in ancient Egypt, were believed to be com-
panions and oracles of the god Thoth. They were given the honor
of being mummified when they died.

The mouth-breeding frog, Rhinoderma darwinii, is unique in that its
larvae are carried by the male in a large vocal pouch. When the eggs
laid by the female are almost ready to hatch, a male frog—not nec-
essarily the father—picks up several at a time and slides them into
the pouch. The tadpoles remain in the pouch until they are fully
developed frogs. Discovered by Charles Darwin, Rhinoderma dar-
winii is the only amphibian that breeds in this manner.

All other things being roughly equal, a small animal must have a
faster metabolism than a large animal if it is to replace the more
quickly leaking energy. The metabolic structure of an organism is
related to its size. A shrew or a hummingbird must be constantly
eating or it will die of starvation in a matter of hours, while a large
animal can fast for long periods.

If the eucalyptus tree were to become extinct, the koala would be-
come extinct, too, for it eats nothing but eucalyptus leaves. If the
zebra population were to vanish overnight, African lions would de-
crease drastically in numbers. Bees, and numerous species of plants
that depend on bees for cross-pollination would be wiped out as
well.

Thirty thousand monkeys were used in the massive three-year effort
to classify the various types of polio.

In Russia, dogs have been trained to sniff out ore deposits that contain
iron sulfides.
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In the first years of this century, by official count more than 100,000
horses were trodding—and polluting—the streets of New York City.

A rat can associate mission with assignment for about twenty-five
seconds. If the delay between pressing a lever and receiving a bit
of food stretches beyond thirty seconds, the animal is stumped.

In the days of the great buffalo herds on the plains, the largest re-
corded group was observed by a Thomas Farnham. Traveling the
Santa Fe trail in 1839, he was in the midst of buffalos for three days.
It is estimated that this herd of well over a million buffalo covered
some 1,350 square miles—a little more than the size of the state of
Rhode Island.

Although an alligator can close its jaws with a force sufficient to
break a person’s arm, the muscles that open its jaws are so weak
that it is possible for a man to hold the mouth of a full-grown alligator
shut with only one hand.

The digestive juices of crocodiles contain so much hydrochloric acid
that they have dissolved iron spearheads and six-inch steel hooks
that the crocodiles had swallowed.

A Tasmanian marsupial known as the “wolf” is a strange predator.
As long as fifty inches with a twenty-five inch tail, it prefers the blood
of its victims, or their blood-filled tissues such as nasal membranes
and liver. It rarely eats muscles, and seldom returns to its kill. This
habit leaves carrion for smaller predators, known as Tasmanian
“devils.”

While elephants and short-tailed shrews get by on only two hours
of sleep a day, gorillas and cats sleep about fourteen hours. From
two hours to fourteen hours seems to be the range of necessary
nocturnal bliss.

Larger animals generally live longer than smaller animals of the same
type. An odd exception is the human being. The human being lives
longer than mammals larger than itself, such as gorillas, elephants,
and whales. In fact, of all existing mammals, the human being is the
longest-lived. No one knows why, but it isn’t due to medical ad-
vances. Even in ancient times, human beings occasionally lived more
than a century; no other mammal ever does.
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All our domestic animals were domesticated by primitive man. Not
one new animal has been added to our livestock in 4,000 years.

The opossum, often called “’possum,’” dates back 45 million years.

Beneath the long, shaggy hair of the musk ox, which inhabits the
Arctic tundra, is a dense woolly undercoat. Itis such a good insulator
that, when the musk ox lies down, its body heat does not melt the
snow it lies upon.

The koala, of Australia, is perfectly adapted to one specific tree, the
eucalyptus, and doesn’t need anything else, not even water. It is one
of the few land animals that do not need water to supplement their
food.

When racing at top speed, the jack rabbit bounds, or broadjumps,
up to fifteen feet.

The okapi can wash its own ears with its fourteen-inch-long tongue.
It also uses the tongue to flick flies from its withers, clean its face,
and reach the tender shoots of tall shrubs and trees. The okapi has
a shape reminiscent of a giraffe. It is smaller and has a shorter neck.
It is deep reddish brown with black-and-white zebra-striped legs.

The blubber of a male elephant seal may be only seven inches thick,
but it yields as much as 210 gallons of oil. The oil is considered
superior to that of the sperm whale for lubricating machinery.

Human beings are not the only animals that abuse their children.
The Yerkes Regional Primate Research Center, in Atlanta, Georgia,
concludes from studies of mother-infant relationships among the sev-
enteen lowland gorillas at the center that abuse by gorilla mothers
seems to be the norm when the animals are caged alone with their
babies. By contrast, mothers in groups displayed loving, nurturing
behavior toward their infants.

A minute-old cria, or vicuia, can outrun a man. In the Peruvian
Andes, Indian shepherds smear infants with vicuia bone marrow so
they will grow up to run as fast as the vicufa.

A mature porcupine has some 30,000 quills on its head, back, flanks,
and tail; the belly is the only large area without armor. Once a quill
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enters flesh, it is difficult to remove, and it tends to “travel.” A
porcupine researcher whose leg was impaled with a quill in a lab-
oratory accident observed that it took exactly thirty hours and thirty
minutes for the tip of the quill to emerge on the far side of his leg.

The word “orangutan” did not originally refer to an ape; it was the
Malay term for the "“savage’ people of the Sunda Islands and means
verbally “’man of the woods.” European explorers changed the def-
inition of the word so that it now means the animal that was known
to the Malays as the mawas.

Three months after they have been laid, crocodile eggs are ready to
be hatched. But the baby crocodiles cannot dig away the sand above
them. They peep while still inside their shells, and their mother, who
has been guarding them, hears their calls and digs them free.

The ancestors of the horse were only about a foot tall 60 million
years ago.

The burrowing rate of the gopher is equivalent to a man digging a
tunnel nearly eighteen inches in diameter and seven miles long in
a period of ten hours.

Toads and frogs use their eyes to eat with. In swallowing, they close
their eyelids, press down with their extremely tough eyeballs, and
lower the roof of their mouth against their tongue, forcing the food
down and into their stomach.

The cat, although not related to the camel or giraffe, shares one
striking trait with them. When other animals move, the front leg on
one side and the hind leg on the other move together, followed by
the other two diagonally opposed legs. The cat, camel, and giraffe
move their front and hind legs on one side and then the front and
hind legs on the other side.

Only New World monkeys (those from Central and South America)
can hang by their tails. No Old World (African and Asian) monkeys
can, although many have long tails. Another difference: New World
monkeys do not have sitting pads of tough skin; Old World monkeys
do.
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ART

A nearly fatal misjudgment marked Pablo Picasso’s birth. The
midwife, thinking him stillborn, had abandoned him on atable;
but his uncle, a cigar-smoking physician, revived him with a blast
of needed (albeit smoke-filled) air into his lungs.

The most celebrated statue in antiquity—Praxiteles’ nude Aphrodite,
made in the fourth century B.C.—had an almost identical twin. The
principal difference: the second Aphrodite, which stood in Cos, was
clothed. The nude Aphrodite stood for seven centuries at the highest
point of Cnidus, which was at the tip of a peninsula in the far south-
west of Turkey.

The idea that the American government should be involved in sup-
porting the arts began with George Washington, who urged Congress
in 1789 to use its “’best endeavors to improve the education and
manners of a people to accelerate the progress of art and science;
to patronize works of Genius, to confer rewards for inventions of
utility and to cherish institutions favorable to humanity.” Succeeding
Presidents expressed a similar concern. But it took almost two cen-
turies for a President to translate good intentions into official policy.
In 1962, President John F. Kennedy initiated government involve-
ment by appointing August Heckscher as his special consultant in
the arts.

After painting his most famous work, Nude Descending a Staircase,
which was the cause of great controversy when it was exhibited at
the New York Armory Show in 1913, the French Cubist Marcel
Duchamp abandoned painting for ““ready-made sculpture,” such as
found objects. He then abandoned art altogether for chess in the last
forty years of his life.
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Charles Willson Peale, American portraitist who seven times painted
George Washington from life, also made for him innovative den-
tures—elks teeth set in lead.

Artists consider the basic colors to be red, yellow, and blue, but
scientists say they are red, green, and blue. No pigment combination
of red, green, and blue will produce yellow. Yet, if a beam of red
light and green light overlap, the result is yellow. The answer to this
riddle lies primarily in the totally different ways colors are achieved
with light and with pigments.

When he won 100,000 francs in the state lottery, bought in the Crédit
Foncier in 1891, Claude Monet became financially independent. He
could then spend his life the way he wanted to—and he did—wan-
dering about and painting the French countryside.

When Paris’s most celebrated beauty, Mme. Virginie Avegno Gau-
treau, was presented by the realistic painter John Singer Sargent in
his masterpiece Madame X exactly as she was—shallow, egocentric,
immodestly garbed—the public was shocked, Mme. Gautreau be-
came hysterical, and the artist was forced to retreat to London.

The world’s largest art gallery is the Winter Palace and the neigh-
boring Hermitage in Leningrad, U.S.5.R. One has to walk fifteen
miles to visit each of the 322 galleries, which house nearly 3 million
works of art and archaeological remains.

The earliest works of art are paleolithic animal paintings discovered
in prehistoric caves in southern France (Lascaux) and northern Spain
(Altamira). The paintings, which are superb, date from 30,000 to
10,000 B.C.

If he were not so famous as the inventor of the electric telegraph and
the Morse code, Samuel F. B. Morse would be remembered for
introducing the daguerreotype process into the United States, from
France, and for his notable portrait paintings. He was a founder, in
1825, of the National Academy of Design and its first president. In
addition, he was, for forty years, professor of painting and sculpture
at the University of the City of New York (now New York University).

The Mona Lisa, completed by Leonardo da Vinci in 1503, is con-
sidered the most valuable painting in the world. In 1962, its value
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was assessed for insurance purposes at $100 million. The painting,
which hangs in the Louvre, apparently portrays the Duchess of Milan.
But legend has it that its subject is Mopa (short for Madonna) Lisa
Gherardini, whose husband Francesco del Giocondo of Florence,
is said to have disliked the painting and refused to pay da Vinci for
it. Francis I, King of France, bought it about ten years later for 492
ounces of gold (now equivalent to about $300,000).

In his “’desperate struggle to liberate art from the ballast of the world
of objects,” the Russian painter Kasimir Malevich in 1913 “took
refuge in the form of the square.” His picture of a black square on
a white ground was one of the first purely “’abstract’” pictures.

Hans van Meegeren, the forger of paintings supposedly by Vermeer,
might never have been caught had he not sold one to the Nazi leader
Hermann Goering. The postwar Dutch government, assuming that
the painting was a genuine Vermeer, indicted van Meegeren for
sending a national treasure out of the country. The artist confessed
the fraud, and proved his point by painting another ‘“Vermeer’’ for
a jury of art critics.

The art forger Madame Claude Latour was so skilled that some of
her vivid paintings of streets and suburbs of Paris in the style of
Maurice Utrillo fooled even Utrillo himself. Utrillo confessed he
often wasn’t sure which were his and which were Latour’s.

In grassy fields above the cliffs at Etretat, Claude Monet would work
on five or six paintings at the same time. As the weather changed,
he would switch from one canvas to another.

The largest painting in the world is The Battle of Gettysburg, painted
in 1883 by Paul Philippoteaux and sixteen assistants, who worked
for two and a half years. It is 410 feet long, 70 feet high, and weighs
11,792 pounds. In 1964, the painting was bought by Joe King of
Winston-Salem, North Carolina.

Cézanne was turned down by the Ecole des Beaux-Arts when he
applied for entrance.

In the nineteenth century, the French painter Jean Géricault studied
dying men at a hospital, shaved his head, and locked himself in with
corpses in the morgue. This was his way of carrying the spirit of
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social realism to an extreme when he was working on his master-
piece, the Raft of the Medusa. It had been inspired by a sea disaster
in which 149 passengers from a wrecked ship ended up drifting on
a raft at sea. His Raft drew furious protests from those of the classical
school.

The Swiss painter Angelica Kauffman (1740-1807) was already fa-
mous at the age of eleven. She died at sixty-seven, having painted
all her life. Her portraits and historical paintings hang in nearly all
the great museums of Europe.

Henri Matisse’s Le Bateau hung in New York’s Museum of Modern
Art for forty-seven days in 1961 before someone noticed it was upside
down. About 116,000 people had passed in front of the painting
before the error was noted.

As though he didn’t have everything else going for him, Leonardo
da Vinci was described by people who knew him as "’the most
beautiful man who ever lived.”

A fine-quality Persian rug, containing as many as 1 million knots in
every three square feet, may last as long as 500 years before it wears
out.

The record for both the largest and the heaviest mobiles (sculptural
objects that move and are usually suspended in midair) belongs to
Alexander Calder. His heaviest piece is Spirale and weighs 4,000
pounds. The largest weighs only 600 pounds, but is forty-five feet
long and seventeen feet high.

Five-year-old Arshile Gorky, the future nonobjective painter, stopped
talking when his father walked out on the family. He began to speak
again only when he cried out in dismay on seeing his tutor leap from
a cliff; the tutor had only been pretending, but the stunning sight
restored Arshile’s speech.

The Statue of Liberty was first erected in Paris, where, on July 4,
1884, the government of France officially presented it to the United
States. Five months later, the French dismantled the statue and
shipped the carefully numbered pieces to New York aboard the war-
ship Isére. The statue is the work of the Alsatian sculptor Frédéric
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Auguste Bartholdi. (A smaller version was erected on one of the
islands [Isle of Swan] in the Seine River in Paris.)

The famous ‘“Athenaeum’ portrait of George Washington, which
hangs in so many school rooms, was never finished—intentionally.
After Gilbert Stuart painted it, in 1796, he did not deliver it to Martha
Washington—who had commissioned it—but kept it and copied it
repeatedly, in hopes of getting rich. He never finished the back-
ground so that he could tell Martha truthfully, whenever she re-
quested the portrait, that it was incomplete.

Vincent van Gogh is known to have sold only one painting.

Fra Filippo Lippi, a Carmelite monk, and one of the master painters
of the Renaissance, used as a model for his famous Madonna and
Child the nun he ran off with. He also wrote a humorous romance
in a racy style.

Picasso chose to stay in his studio on the Rue des Grands-Augustins
in Paris during World War Il rather than to escape to England, the
U.S., or an unoccupied country.

The elegant songwriter Cole Porter was noted for his lavish gift-giving.
One Christmas, he gave more lavishly than he himself realized. He
bought twenty paintings from a little old lady who lived near his
estate. Years later, after fame came to the elderly painter, twenty of
Porter’s friends discovered they owned original paintings by Grand-
ma Moses.

Two British art historians proved in 1978 that more than a dozen
major paintings attributed to the nineteenth-century landscape artist
John Constable were, in fact, painted by his son Lionel.

Picasso, when he died in 1973, left in four repositories in the south
of France the following: 1,876 paintings, 1,355 sculptures, 2,880
ceramics, more than 11,000 drawings and sketches, and some
27,000 etchings, engravings, and lithographs in various states. His
estate was worth—at the official appraisal—1,251,673,200 French
francs, or approximately $250 million.

Students were given a month to complete the competitive art ex-
amination at the estimable Barcelona Academy of Fine Arts. Picasso,
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at the age of fifteen, completed the examination in one day and,
furthermore, won first place over all adult competitors.

An infamous murderer was caught, brought to justice in Florence,
and hanged. Leonardo da Vinci, who already had made a name for
himself, drew a sketch of the body and submitted it to the men
responsible for commissioning the painting of the dead killer. Leo-
nardo didn’t get the assignment—Botticelli did. To this day, Botti-
celli’s portraits of hanged men decorate the tower of the chief
magistrate’s palace in the former cultural capital of Europe.

In his early days, Picasso kept warm by burning some of his drawings.
Not until he was twenty-seven years old did van Gogh start to draw.

Charles Willson Peale, the patriot painter who did portraits of Wash-
ington, Hamilton, John Paul Jones, and other Revolutionary heroes,
never saw a painting until he was a grown man. He was a saddle-
maker in Annapolis, Maryland, when he one day went to Norfolk
for supplies and there saw paintings for the first time. They were so
bad that he was sure he could do better. On returning home, he
started to paint, made money at it, and decided to make painting his
career. He took lessons from John Singleton Copley in Boston and
Benjamin West in London. He believed anyone could learn to paint,
and he taught painting to his brothers, sisters, sons, daughters, neph-
ews, nieces, and other relatives. Two of his sons (he had seventeen
children), Rembrandt and Raphaelle, became famous painters, as
did his brother James.

Claude Monet was painting the portrait of a huge oak tree that stood
out vividly against a ruddy cliff in the Creuse near his home in
Giverny, in 1883, when his work was interrupted by three weeks of
bad weather. When Monet returned to the site, the tree was in full
bloom, completely enveloped in buds. At the request of Monet, the
mayor of the village organized a working party that proceeded to
remove every single leaf from the tree. Monet then continued his
painting where he had left off.

The genre of art known as Cubism derived its name from a belittling
remark made by Matisse in reference to a Braque painting. Matisse
said that the landscape looked as though it were wholly made up of
little cubes.
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Paul Cézanne was fifty-six years old when his first one-man exhibition
opened at Vollard’s gallery, a shop on the rue Laffitte in Paris, in
1895.

Janet Flanner wrote that Gertrude Stein posed eighty times in 1906
for Picasso’s portrait of Stein, after which he wiped the face off,
saying he couldn’t “’see’” her anymore, and then finished the likeness
in Spain, where he couldn’t see her at all. He also said, when friends
complained that the portrait didn’t look like Stein, that someday Stein
would look like the portrait. And she did.

The Dutch painter Peter Paul Rubens preferred to speak Italian rather
than Dutch when talking to a cultured person. Even when he wrote
letters in Dutch, he signed his name “’Pietro Paolo.”

In 1930, during the depths of the Depression, Andrew Mellon, the
American financier, bought twenty-one paintings from Russia’s Her-
mitage Museum for $7 million. The Russians needed the cash and
this American millionaire had lots of it, even in the Depression.

Picasso and the poet Max Jacob, down but not quite out in Paris,
shared a bed in turn. Jacob slept at night while Picasso worked, and
Picasso slept by day when Jacob worked as a novelty-shop clerk. On
arising in the morning, Jacob often would have to walk on a floor
carpeted with drawings. Later, Jacob’s footprints had to be removed
by art experts.

The Steins—Gertrude and her brother Leo—paid the equivalent of
$30 for their first Picasso, “Girl with Basket of Flowers,” and for
three years, from 1906 to 1909, they controlled the Picasso output
for the simple reason that no one else wanted a Picasso at the time.
When they no longer could afford to buy, the Steins were given
paintings by Picasso.

As penance for a quarrel with Pope Julius Il, Michelangelo, in 1505,
began a more than year-long project creating a gigantic bronze por-
trait of His Holiness. Later, the portrait was melted down for cannon.

Ambroise Vollard (1867-1939), French art dealer, collector, and
publisher, made many small but wise investments in the paintings
of Van Gogh, Cézanne, Matisse, Picasso, and Rouault when there
was no market for these artists destined for worldwide acclaim. He
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accumulated and held their works for years, then slowly sold them
to collectors and dealers, and got rich in the process.

The facade of the Louvre runs two and a half miles.

Both Leonardo da Vinci and Michelangelo were accused of perform-
ing dissections on living people in the pursuit of their anatomical
studies. For this reason, Pope Leo denied Leonardo permission to
study anatomy at the hospital in Rome.

The famous cartoonist Al Hirschfeld has, for three decades, woven
the name of his daughter Nina into his caricatures. For Hirschfeld
fans, finding the hidden ’Nina’’s has become a regular sport. The
U.S. Air Force uses Nina-searches as an exercise to train bomber
pilots to spot targets. A Pentagon consultant has scanned Hirschfeld
cartoons, looking for Ninas as part of a $60,000 grant for the study
of camouflage techniques.

1 am so rich that | just wiped out a hundred thousand francs,” said
Picasso, after making a new picture he didn't like disappear from the
canvas.

One of the common laborers on the Panama Canal was Paul Gau-
guin, the French painter and woodcut artist (1848-1903): ““l have
to dig . . . from five-thirty in the morning to six in the evening, under
tropical sun and rain. At night | am devoured by mosquitoes.”’ (About
25,000 workers died during construction.)

The first American to become a professional sculptor was a woman,
Patience Lovell Wright. She worked in wax, taking her models from
life—including some of the most important people in English and
American society. Only one of her works is known to survive: Lord
Chatham (William Pitt the Elder), completed in 1779, now in West-
minster Abbey.

Paul Emile Chabas’s popular painting of a nude, September Morn,
now in the Metropolitan Museum of Art in New York, was not pub-
licly seen for about two decades. It had created a sensation when
it was first exhibited in 1912. It was sold to a Russian and hidden
during the Revolution, and not seen again until 1935, when it was
discovered in a private collection in Paris.

54 / Art



BETTER TO GIVE

Ernest Hemingway gave to the Shrine of the Virgin in eastern Cuba,
where he lived, Nobel Prize money he had won for the novel The
Old Man and the Sea. “You don’t,” he said, “‘ever have a thing until
you give it away.”’

Rodin bequeathed all of his work to his country. France paid Rodin’s
son a small annuity by way of compensation for his lost inheritance.

From his own pocket, Superintendent of Finance Robert Morris met
the American army’s demobilization pay in 1783. He was later
thrown into debtors’ prison, financially ruined in land speculations.

Because he felt such an important tool should be public property,
the English chemist John Walker never patented his invention—
matches.

Pierre and Marie Curie refused to take out a patent on the process
of making radium. Radium, they declared, belonged to the world—
no one had any right to profit from it.

john D. Rockefeller made his first contribution to a philanthropic
cause at the age of sixteen, which was in 1855. By the time he died,
eighty-two years later, the oil magnate had given away $531,326,842.

The German physicist Wilhelm Konrad Roentgen, who discovered
X-rays in 1895 and initiated a scientific revolution in doing so, refused
to apply for any patents in connection with the discovery or to make
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any financial gain out of it. But if virtue is its own reward, it is
sometimes its only reward, for Roentgen, despite winning a Nobel
Prize for his feat, died poor.

When he learned, in 1905, that one of his company’s batteries was
defective, Thomas Alva Edison offered to refund all buyers. From his
own pocket he returned $1 million.

To help raise funds for the starving poor of Berlin, Albert Einstein in
1930 sold his autograph for $3 a signature and autographed pho-
tographs for $5 each.

The Swiss philanthropist Henri Dunant devoted so much of his money
and his energy to the establishment of the Red Cross that his textile
business failed and he was reduced to pauperism. He was a co-
winner of the first Nobel Peace Prize, in 1901, and left the honor-
arium to charities, not to his family.

St. Francis, who founded the Franciscan religious order in 1209, had
no theological training. He was a layman, born rich. But when he
gave away his possessions and embarked on a career of charity and
good deeds, his father disowned him.

About $330 million was donated by Andrew Carnegie to libraries,
research projects, and world peace endeavors.

The richest heiress of her time was the Baroness Angela Burdett-
Coutts, a friend of Charles Dickens. She gave away most of her huge
fortune on whatever she considered worthy causes, not only endow-
ing schools, bishoprics, and scholarships—as others did—but sup-
porting poor peasants in Turkey, building model dwellings in
London’s East End, paying for a topographical survey of Jerusalem,
sending cotton gins to Nigeria, founding charities for the protection
of Australian aborigines, providing lifeboats for Brittany and bells for
St. Paul’s Cathedral and drinking fountains for dogs and—the list
seems endless. When Queen Victoria bestowed peerage on her, in
1871, it was one of the extremely rare cases that a woman received
this honor not for being mistress to a king but for her accomplish-
ments.

In his will, Tadeusz Kosciuszko, the Polish patriot who fought in
Washington’s army in the American Revolution, specified that the
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U.S. land tracts he had received be sold and the money therefrom
be used to purchase the freedom of black slaves.

Gerrit Smith, a trader of Dutch descent, made available 120,000
acres of Adirondack wilderness to runaway slaves—a noble exper-
iment with the help of his son, who was a professional reformer
active in the Underground Railroad.
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BOTTOM LINE

The use of Social Security number 078-05-1120 declined sharply in
1977, Social Security officials said—with a sigh of relief. This is the
number a wallet manufacturer used forty years ago on a specimen
card that he inserted in each wallet to demonstrate how cards of this
size would fit. (It was his secretary’s number.) Although the card was
marked “’specimen,’”’ countless purchasers of these wallets believed
it was the number assigned to them, and tens of thousands of Social
Security deductions were credited to 078-05-1120. It took twenty
years to straighten out most of the mess. Today, things are more or
less under control, but Social Security officials estimate that some
confusion will continue for many more years. (As for that secretary,
she was given a new number. Otherwise, among the payments to
her account would have been millions of dollars in retirement ben-
efits.)

Cyrus McCormick’s reaper was considered worthless by his creditors
when he went bankrupt after the Panic of 1837. Although he lost his
farm, and everything he owned was put up for sale, no one consid-
ered the reaper a marketable item, and he got to keep it.

President Carter’s "lean and tight”” budget of $500 billion for the
fiscal year 1979 equals the spending of $690,000 a day since the
birth of Christ. To dispose of this amount of money in a year, the
government has to spend $951,000 a minute, $57 million an hour,
or $1.37 billion a day, including holidays and Sundays.

In 1900, the U.S. Treasury showed a surplus of nearly $47 million
in income over expenditures. (The last time the Federal Budget was
balanced was in 1969.)

At the age of 12, Andrew Carnegie worked as a millhand for $1.20
a week. Half a century later, he sold his steel company for nearly
$500 million.



In the last half century, the U.S. federal budget has multiplied over
150 times, to $500 billion. Interest on the federal debt costs taxpayers
more than $936 million a week.

Found on the site of the Sumerian city of Ur on the Euphrates were
literally tens of thousands of clay tablets covered with inscriptions.
It was hoped they would reveal important political and cultural in-
formation—and in a way they did: they were records of bookkeeping
items and business transactions.

The gold reserve of the U.S. Treasury was saved in 1895 when }.P.
Morgan and the Rothschilds loaned $65 million worth of gold to the
United States government.

The system of writing checks predates the use of coinage. Fully a
millennium before the world’s first coins were struck, checks in-
scribed on clay tablets were used as currency in ancient Babylonia.

In 1969, a seaton the New York Stock Exchange went for a whopping
$515,000; in October 1977, the same seat sold for a thirty-four-year
low of $35,000—rampant deflation in an era of rampant inflation.

Sixty years after World War I, monetary debts owed by nations to
the U.S. arising from “‘the war to end all wars’’ totaled nearly $26
billion, including interest. Great Britain owed more than $11 billion,
France more than $8 billion, and Italy more than $2 billion.

Not a single bank existed anywhere in the thirteen colonies before
the American Revolution. Anyone needing money had to borrow
from an individual.

In 1878, Thomas Alva Edison announced that he would try to invent
a practical electric light bulb. Such was the faith of the world in this
young man (he was only thirty-one) that, on the bare announcement,
illuminating-gas stocks tumbled in value in New York and London.

Money made from the slave trade by northern ""Yankee’’ merchants
was used to build the mills and factories that produced the war
materials that enabled the North to defeat the South in the United
States Civil War. Many of “the best” New England families made
their fortunes off slavetrading.
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For its investment of $400,000 in the Broadway production My Fair
Lady, the Columbia Broadcasting System has earned more than $40
million.

Benjamin Franklin made the post office a financial success when he
served as a deputy postmaster general for the colonies for twenty-
one years, 1753-74. He had solicited the position.

As early as 1522, there was concern about business monopolies. In
that year, the Imperial Diet of Nuremberg looked into the effect that
monopolies had on the standard of living. The Imperial Diet was
particularly concerned about the pepper monopoly controlled by the
King of Portugal.

The registrar of the U.S. Treasury, L. E. Chittenden, suffered years
of physical pain after signing in just two days 12,500 bonds in 1863
for immediate shipment to England. As it turned out, the bonds were
not used.

Millions of dollars are pumped into the treasury of the state of
Oklahoma by more than a dozen oil wells that rise on the grounds
of the capitol in Oklahoma City.

Iin the 1880s, big industry began to set up trusts to monopolize
production and distribution. The first big trust was Rockefeller’s
Standard Qil Corporation, in 1882. The first international trust was
Nobel’s Dynamite Trust, in 1886.

Andrew Carnegie, one of the richest Americans ever, practically
became allergic to money as he grew richer and older. He was
offended, he said, just by the sight and touch of it, and never carried
any. Because he had no money with him with which to pay the fare,
Carnegie was once put off a London tram.

To finance the Civil War, a 3 percent income tax on all incomes over
$800 was enacted by the federal government in 1864. It was the first
time an income tax was enacted in the United States. The law was
discontinued in 1872. The U.S. Supreme Court declared the law
unconstitutional in 1894. Not until 1913, with the adoption of the
Sixteenth Amendment, did the income tax become law.
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About 5,000 Americans have a net individual worth of $10 million
or more, according to the 1970 U.S. Census.

Women as well as men ran farms in colonial America, and some
women made a fortune at it. Indigo, a blue dye, was a leading source
of South Carolina’s prosperity. It was introduced into the colony by
twenty-one-year-old Eliza Lucas Pinckney while running her father’s
farm. Seeds from her first successful crop, in 1744, were distributed
to other farmers, and three years later South Carolina exported almost
100,000 pounds of indigo to England.

Western Union Telegraph Company had the opportunity—for
$100,000—to buy the rights to the invention of the telephone, but
declined. By 1881, five years after he had invented the telephone,
Alexander Graham Bell had sold off almost all of the shares of stock
he held in the company he had formed, never realizing how prof-
itable they would be.

Klondike gold wasn’t the only way to strike it rich in Dawson in the
Yukon Territory of Canada in 1898. Entrepreneurs selling milk for
$16 a gallon, eggs for $3 a dozen, butter for $3 a pound, and onions
for $1.50 apiece struck it rich, too. For comparison, a good meal in
San Francisco cost 25¢.

Although he is famous for inventing the cotton gin, in 1793, Eli
Whitney made no money from his invention because he did not have
a valid patent on it.

The first goal in life of Joseph P. Kennedy (1888-1969) was to become
a millionaire. President John F. Kennedy’s father reached the goal
by the time he was thirty—and kept right on going, becoming one
of the U.S.’s wealthiest men.

At the height of inflation in Germany in the early 1920s, one
American dollar was the equal of 4.2 trillion (4,200,000,000,000)
German marks.

In only thirteen years since 1851 has the U.S. Post Office taken in
more money than it has spent. Congress has made up the difference
in the deficit years.
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America’s first millionaire was Elias Hasket Derby, a merchant with
the nickname “’King.” While other men of Salem, Mass., made their
fortunes by commanding sailing ships that plied their trade around
the world, Derby never went to sea at all. He knew all about ships
and what was going on in the world, and used this information to
accumulate his fortune. Information is still power.

When Cyrus McCormick invented his reaper in 1831, he invented
along with it a concept that would become even more widespread
and have more of an influence on the life of the average American
than the reaper: the installment plan, a revolutionary idea for selling
the machine to farmers.

Paul Revere, the American silversmith and patriot, designed paper
money for the Commonwealth of Massachusetts, which issued the
money in defiance of English law even before independence was
declared. The notes were handsome but soon depreciated. Some of
them subsequently were used as wallpaper in barbershops.

The longest jury trial ever in the U.S. federal courts began on June
20, 1977, and ended on July 10, 1978. It took the judge almost an
hour to read the verdicts on forty-nine separate questions. During
this antitrust action, by SCM Corporation against Xerox, it is estimated
that both sides spent well in excess of $60 million in attorneys’ fees.

Thomas Alva Edison’s first attempt at marketing an invention was an
offer of a new stock ticker he had devised to the president of a large
Wall Street firm. Edison wanted to ask $5,000, but he was only
twenty-three and completely inexperienced, and his nerve failed
him. He asked the president to make an offer, and the president
offered $40,000. Edison learned the lesson of not asking too little,
and that was probably more valuable to him than this particular sum.

With no ready cash to do business, the town of Tenino, Washington,
issued wooden money in 1932. There were denominations of 25
cents, 50 cents, and $1, printed on three-ply Sitka spruce wood—
but no wooden nickels.

Henry Ford shocked his fellow capitalists by more than doubling the
daily wage of most of his workers in 1914, eleven years after he had
established his first automobile factory. He knew what he was doing.
The buying power of his workers was increased, and their raised
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consumption stimulated buying elsewhere. Ford called it the "“wage
motive.”’

The federal government keeps billions of dollars—much of it taxes
collected by the Internal Revenue Service—in bank accounts that
draw no interest. Banks turn around and invest much of these deposits
in U.S. Treasury bills, on which the government frequently pays
more than 9 percent interest. Incredibly, the government is paying
the banks to borrow back its own money.

When Jacob A. Riis published his classic book How the Other Half
Lives, in 1890, the fortunes of about 1 percent of the U.S. population
totaled more than the possessions of the remaining 99 percent. The
pattern hasn’t changed much. Today, the fortunes of about 8 percent
of the U.S. population total more than the possessions of the re-
maining 92 percent.

Despite inflation, the use of very large denomination bills has de-
clined sharply. The $500, $1,000, $5,000, and $10,000 bills are no
longer being issued by the U.S. The largest denomination being
issued is the $100 bill. As the larger denomination bills reach the
Federal Reserve Bank, they are removed from circulation.

The largest part of the $15 million needed to buy Louisiana from
Napoleon was lent to the U.S. by English, Dutch, and French
bankers.

The builders of the Carpenters Company of Philadelphia, in the eigh-
teenth century, were paid for their work after the structure was fin-
ished. An independent assessment determined the payment on the
basis of both the labor consumed and the quality of the workmanship.

It cost $4,000 per inch to build an interstate highway project on the
fringe of New York City in the late 1970s—over $250 million per
mile.

New York City’s newest subway line cost $100,000 a foot to build—
more than $500 million each mile.

If things are too simple to construct, patents do no good. For example,
in 1816 the Scottish physicist David Brewster invented the kalei-
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doscope. He patented it and sold it at a rate of thousands a day.
However, many other people began to construct kaleidoscopes, and
it became impossible to sue them all. Brewster made virtually no
money out of his invention after the first few days.

The Mayflower was originally scheduled to sail for Virginia, but its
destination was changed when word reached the Pilgrims that they
would not be welcomed. The non-Pilgrims among the passengers
were so upset with the decision to change course that they became
mutinous. The Pilgrims forestalled an uprising when the ship dropped
anchor off Massachusetts, in 1620, and persuaded most of the men
to sign the Mayflower Compact providing for a government under
law.

After twenty years as a faithful unpaid servant of the Duke of Windsor
(formerly Edward VIIl), Walter Monckton was rewarded with a cig-
arette case on which his name was engraved—misspelled.

The first plans for a tunnel connecting England and France were
made in 1802, during Napoleon’s reign. The plans developed slowly
because of technical difficulties. By 1880, the British opposed the
idea because they thought such a tunnel would make them vulner-
able to attack. In the age of air traffic, a tunnel is now too expensive.

Henry Ford and Thomas Edison tried to produce rubber in the U.S.
Edison tested seventy plant varieties for rubber-bearing qualities, in
a laboratory on the Cherry Hill plantation near Way Station, Georgia,
in 1929. The project was abandoned because of meager results,
Edison’s advanced age, and the Depression. (Goldenrod yielded
some rubber in a process of chemical reduction.)

As early as 1655, the Dutch used lotteries to raise money for the
relief of New York’s poor.

The first “transcontinental”” railroad was completed fourteen years
before the historic ““golden spike” linked the east and west coasts
of the U.S. The lesser known ““first”” was completed in 1855 across
the Panamanian isthmus—at forty-eight miles, the narrowest point
on the American landmass.
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Until there was a pay raise in 1814, U.S. Congressmen were paid
$6 per diem when Congress was in session.

The Mayflower was not alone when it set sail from Southampton for
the New World in 1620. Her companion for 300 nautical miles was
the Speedwell, which twice developed trouble. The first time, repairs
were made at Dartmouth. The second time, it turned back to Plym-
outh, where it was abandoned. Speedwell indeed. The Mayflower
went it alone on September 16.

In the 1910s, there were about 300 auto companies in business in
the United States. Today, just a small number of companies (primarily
General Motors, Ford, Chrysler, and American Motors) put out “‘the
American dream.”

One of the most tenacious myths is the one of extreme human lon-
gevity. There are periodic reports that certain regions—the Balkans,
the Caucasus, the Andes, and most recently the village of Vilcabamba
in Ecuador—produce people who reach an age of 120 to 130, or
even longer. Not one of the reports holds up under close examina-
tion. (For example, not one of the people of Vilcabamba who claims
to be over 100 can be older than 96.) Many people do live to 100
and beyond—there are around 15,000 centenarians in the U.S.
alone—but the oldest human reliably on record lived “only” to the
age of 113 years and 214 days. She was Mrs. Delina Filkins, née
Ecker, who was born in Stark, Herkimer County, New York, on May
4, 1815, and died in Richfield Springs, New York, on December 4,
1928.

One of the most resourceful counterfeiters was Mary Butterworth,
a well-to-do American (1686-1775). She mass-produced eight kinds
of monetary bills, in her kitchen, and distributed them through her
large and well-organized gang—mainly respectable people of her
community, Rehoboth, Massachusetts, including the justice of the
county court and the town clerk. After Mary Butterworth and others
were arrested, in 1723, their guilt was obvious, yet they all were
acquitted. The reason was that she had devised a way of forging
without copper plates, so that the court was left without hard evi-
dence.

Except for the oil sheikdoms, Bermuda has the highest per capita
income in the world.
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The Fourth Crusade, launched by Pope Innocent lll in 1202, sup-
posedly to liberate the Holy Sepulcher, was the most profitable busi-
ness transaction in Venetian history. Not only were the Venetians
to receive about $3 million (85,000 silver marks of Cologne), but
also half the spoils of all conquests made on land or sea. The Vene-
tians and other Crusaders first conquered Dalmatia, which had re-
cently rebelled against Venice. They sacked Constantinople in 1204
and sailed away with cargoes of silks, statues, gold, precious gems,
and sacred relics.

66 / Bottom Line



CATASTROPHES

Probably the most intense earthquake in the history of the United
States occurred December 16, 1811, and in two further shocks five
and seven weeks later. It centered on New Madrid, Missouri, about
50 miles south of the confluence of the Mississippi and Ohio Rivers.
One million square miles were shaken, a much greater area than
that affected by the California quake of 1906. Chimneys were
knocked down in Cincinnati, 400 miles away. Shocks were felt 500
miles away in New Orleans and in Boston, 1,100 miles distant. The
naturalist James Audubon wrote from Kentucky that *‘the earth waved
like a field of corn before the breeze.”” The course of the Mississippi
was changed, some islands disappeared, and new lakes and creeks
were created.

So far in the twentieth century, two objects have struck the earth
with enough force to destroy a whole city. Each object, one in 1908
and one in 1947, struck isolated regions of Siberia. Not one human
being was hurt either time. Pure luck.

An avalanche that is on the point of happening can be set off by the
air vibration that accompanies a loud noise. For example, in De-
cember 1916, during World War |, Austrian troops stationed in the
Alps started an avalanche when they began firing their cannon. Sev-
eral thousand soldiers were buried.

A fully loaded supertanker traveling at its normal speed of sixteen
knots needs at least twenty minutes in order to stop. In the absence
of lateral leeway, a collision would be inevitable if an immobile
object suddenly loomed up as much as three miles away.

The first hydrogen bomb, tested in 1952, was as powerful as the total
of all the bombs dropped on Germany and Japan during World War
I, including the atomic bombs on Hiroshima and Nagasaki.
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In the famous Courrieéres coal mine disaster in northern France in
1906, which killed more than 1,000 miners, surviving miners thought
they had been trapped for four or five days—it was for three weeks!

If the contemplated canal for Central America had crossed the nation
of Nicaragua as originally planned, Lake Nicaragua would have been
part of the canal and that would have consumed half the distance
and reduced the construction to be accomplished. Strong Congres-
sional sentiment for the Nicaraguan route vanished because there
was an active volcano within a hundred miles of the proposed route.
(Another volcano, about 1,600 miles away, Mount Pelée on the
western tip of the French Caribbean island of Martinique, had ex-
ploded suddenly in 1902. The eruption destroyed the nearby port
town of Saint-Pierre and killed 30,000 people.)

There have been at least fifty-four major floods in Florence since
1333. ltaly’s irrigation laws—devised with the assistance of Charles
Perkins Marsh, President Lincoln’s minister to the kingdom of Italy
and the author of the seminal book Man and Nature, or Physical
Ceography as Modified by Human Action—were never adequately
enforced, and the floods have not lessened. Marsh’s ideas led to the
enactment of conservation policies in the U.S.

Because there was a shortage of labor and a rise in wages after the
Black Death killed much of England’s population, in 1348-49, the
nation adopted the Statute of Labourers, fixing rates of pay and pre-
venting wage rises. Discontent built up over the years and finally
exploded when the poll tax was increased. In 1381, a revolt of the
peasants erupted. Led by Wat Tyler, the rebels seized Canterbury
and marched to London. There, after a fruitless attempt to see King
Richard 11, they seized the Tower of London, killed the Archbishop
of Canterbury, and burned and pillaged public buildings. The next
day they met the King at Smithfield. Tyler exchanged blows with the
mayor of London and was mortally wounded. The rebellion was put
down ruthlessly.

In the seventeenth century, and principally during the period of the
Thirty Years War (1618-48), about 60 million people died in Europe
from smallpox.

About the year 1500 B.C., a volcanic eruption occurred on the island
of Santorini in the Aegean Sea that was greater than any recorded
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in modern times, five times greater than Krakatoa, a volcanic island
between Java and Sumatra that erupted in 1883. The chamber and
mountain of the volcano collapsed, forming a caldera, a giant crater,
2,500 feet deep and thirty-two square miles in area. The eruption
threw six cubic miles of ash into the sky. The virtual destruction of
the island may be the source of the Atlantis legend.

In 1946, people and houses in Hawaii were swept out to sea by a
tsunami, a catastrophic ocean wave caused by underwater move-
ments generated by earthquakes, that had originated five hours earlier
in the Aleutians, 2,300 miles away.

In one of the greatest natural catastrophes of the twentieth century
to date, upwards of half a million people died when a tropical cyclone
swept in from the Bay of Bengal and struck East Pakistan, in No-
vember 1970.

The sinking in 1912 of the Titanic with a loss of 1,513 lives is not,
as most people seem to believe, the greatest sea disaster of all time.
Far from it! It was dwarfed by the sinking thirty-three years later of
the German vessel Wilhelm Custloff, torpedoed in the Baltic Sea by
the Russian submarine S-13. Close to 8,000 people drowned, most
of them women and children—more than five times the number of
victims that went down with the Titanic.

The most damaging earthquake in U.S. history, on April 18, 1906,
lasted forty-seven seconds. The subsequent fire razed San Francisco.
More than 500 people died or were missing and property damage
was about $250-300 million.

As the Great Chicago Fire of 1871 was killing 300 people, an even
deadlier fire was underway 200 miles to the north. It devastated
Peshtigo, Wisconsin, killing 600 people; but somehow it never got
the same attention.

When the volcanic island of Krakatoa exploded in 1883, tidal waves
between 50 and 100 feet swept over towns and settlements along
adjacent coasts, killing more than 36,000 people. Dust from the
explosion spread over the greater part of the globe’s surface. Where
a cone 1,400 feet above sea level once existed, there now is a gulf
more than 1,000 feet deep.
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The earthquake that wrecked Tangshan, China, on July 28, 1976,
killed about one-quarter of a million people. The quake originated
directly under the city, and the night shift of 10,000 coal miners was
underground when the quake struck, at 3:43 A.mM. Some of the work-
ers were not rescued until two weeks later. Four hundred and twenty
years earlier, China had suffered recorded history’s worst quake. In
January 1556, an estimated 830,000 people were killed in the prov-
inces of Shensi, Shansi, and Honan.




CHILDREN

Not until January 1978 had a child been born on every one of the
world’s seven continents. The last of the seven was Antarctica—with
the birth of Emilio Marco Palma, on an Argentine military base.

So they would have a fashionably flat skull, infants in the
Chinook Indian tribe were strapped between boards, from head
to toe, until they were about a year old.

At the turn of the century, nearly 2 million children helped to turn
the wheels of U.S. commerce and industry. Some worked in chem-
ical vats at 2:00 in the morning—without a stitch of clothes on.

Though they were only five and three years old, Susan and Deborah
Tripp, two sisters in the U.S. in 1829, weighed 205 and 124 pounds,
respectively.

In 1852, police estimated that 10,000 abandoned, orphaned, and
runaway children were roaming the streets of New York City.

Two gallons of beer were included in the weekly ration for each
child in the children’s hospital in Norwich, England, in 1632.

In the first nine months of 1975, according to the findings of the
Council on Children, Media, and Merchandising, a child watching
weekend daytime TV on the three major networks could have seen
3,832 commercials for cereals (many of them the heavily sugared
kinds) and 1,627 for candy and chewing gum. But he would have
seen only two advertisements for meat and poultry and one each for
vegetables and cheese.

Hans Christian Andersen’s fairy tales were greeted by bad reviews:
. . . quite unsuitable for children . . . positively harmful for the
mind . ..”
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So that their children might acquire proper manners and learn proper
French, French trappers and rivermen exploring North America set
up a “little Paris” in St. Genevieve, Missouri, in the 1760s. At the
school for social manners, it was hoped the children seeking good
breeding would acquire at least ““the two elements of true polite-
ness—grace and self-denial.”

In the early seventeenth century, more than 1,000 children were
kidnapped in Europe and shipped to America as “indentured’’ ser-
vants.

The mothers of Franklin Delano Roosevelt and Frank Lloyd Wright
were convinced of their sons’ future preeminence. Mrs. Wright was
sure her baby would be a boy, and that he would become an ar-
chitect. Before Frank was born, Mrs. Wright placed about a dozen
wood engravings of old English cathedrals on the walls of the room
that was to be the nursery. Mrs. Roosevelt, so sure her only child
would be a great man, saved and marked for posterity his baby
clothes and his scholastic workbooks.

When he was already President of the U.S. and his mother was past
eighty years of age, Franklin Roosevelt (1882-1945) remarked that
he had never in his whole life gone out of doors without his mother
calling after him, ““Franklin! Are you sure you’re dressed warmly
enough?”’
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CITIES

All of Reykjavik, the capital of Iceland, is heated by underground
hot springs. Reykjavik is probably the cleanest capital city in the
world.

The city with the most blacks is New York, with 1,666,636, as of
the 1970 census. The second largest ”’black city’’ is Kinshasa, Zaire,
with a population of 1,623,760.

New York City’s administrative code still requires that hitching posts
be located in front of City Hall so that reporters can tie their horses.

At the time of the U.S. War of Independence, Philadelphia was
second only to London as the largest English-speaking city in the
world.

Before today’s skyscrapers, London’s skyline was largely the creation
of a single genius, Sir Christopher Wren (1632-1723), who had had
only six months of architectural training in Paris. Wren was a cel-
ebrated mathematician, but today is remembered as an architect.
Among the fifty-two London churches he created from 1670to 1711
was the great St. Paul’s Cathedral.

Tiny Juneau, Alaska—whose population in the most recent U.S. Cen-
sus was recorded as being in excess of 6,000—has the distinction
of being the largest city in the United States in terms of area. In 1970,
it merged with Douglas, which is situated on an island across the
Gastineau Channel, and now 3,108 square miles lie within the city
limits.

About 35,000 people work in the 110-story-tall twin towers of the
World Trade Center in downtown New York, and about 80,000 more
visit on business every day.
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There are more dentists in Ann Arbor, Michigan, proportionately,
than in any other city in the United States. Ann Arbor also has
proportionately more burglaries than any other city. No connection
has been established between the two.

When Pierre L’Enfant’s plans for “’Federal City” were lost, Benjamin
Banneker, a Maryland free black, remembered in detail—and in so
doing may in part have created—the gridiron arrangement of streets
cut by diagonal avenues radiating from the Capitol and the White
House. The capital then was laid out by Andrew Ellicott.

About 24 percent of the total ground area of Los Angeles is said to
be committed to automobiles.

From the tenth to the fifteenth centuries, when Paris and London
were ramshackle towns, with streets of mud and hovels of wood,
there was a queen city in the East that was rich in gold, filled with
works of art, bursting with gorgeous churches, busy with commerce,
the wonder and the admiration of all who saw it. The city was the
capital of the Roman Empire of the Middle Ages—Constantinople.
(Indeed, there were many glamorous cities in the non-Western
world.)

Central Park in the heart of Manhattan, in New York City, is so
beautifully designed and its features so finely accentuated that it
would seem that nature herself had been the designer. Not so. The
840 acres were a marshy area littered with filth and shanties when
Frederick Law Olmsted and Calvert Vaux, in 1857, began shaping
a park that now serves as the model for other public areas in the U.S.

So many empty mine chambers—called voids—underlie Scranton,
Pennsylvania, that the secretary of mines for Pennsylvania suggested
in 1970 it would be ““more economical” to abandon the city than
to fill the voids.

Baghdad was once the greatest city of the world. It had a population
of 2 million, and was larger even than Babylon in its prime. Bagh-
dad’s most glamorous and legendary period began in 786 A.D.,
when Harun al-Rashid, or ""Aaron the Just,”” ascended the throne.

The underground of Paris is unique. A system of pipes, 600 miles
long, furnishes compressed air to homes and businesses—it serves
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many purposes, but it was built originally to operate clocks and
elevators.

La Paz, Bolivia, which is about 12,000 feet above sea level, is nearly
a fireproof city, and the fire engines—ordered out of civic pride—
gather dust in their firehouses. At that altitude, the amount of oxygen
in the atmosphere barely supports fire.

Mexico City, known as Tenochtitldn when it was invaded by Cortez
in 1519, was a flower-covered, whitewashed city five times as large
as London of the same period.

New York City has 570 miles of shoreline.

The largest city in the New World in 1650 was Potosi in Bolivia.
Huge silver deposits were discovered there in 1546, and by 1650
Potosi had reached a population of 160,000. Potosi is also one of
the highest cities of the world: 13,780 feet. its population has
dropped to about 60,000 because of various natural and man-made
disasters and the discovery of competitive mines in Peru and Mexico.

Special oil lanterns for lighting public places began to appear in
European cities in the last third of the seventeenth century. The King
of Naples tried to introduce street lights, but succeeded only when
holy shrines were set up at convenient street corners and the inhab-
itants were persuaded to keep lamps burning below them. This was
the only regular illumination Naples had from the 1750s to 1806,
when actual street lamps appeared.

It wasn’t too long ago—1977 to be exact—that Cairo, a city of 8
million people, had only 208,000 telephones and no telephone
book. The phone system was said to have been practically worthless
during the work day. Cairo businessmen often flew to Athens to place
calls from hotels there.
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COLD FACTS

The coldest temperature recorded in the northern hemisphere was
not within the Arctic regions. A temperature of —71° C. (-96° F.)
was recorded in January 1964, in the village of Oymyakon in eastern
Siberia. It is 320 kilometers south of the Arctic Circle.

Africa, the warmest of the continents, has thirteen square kilometers
of glaciers on three of its highest mountain peaks. Only Australia,
of all the continents, has no glaciers, because it is relatively un-
mountainous. (Nearby New Guinea and New Zealand have glaciers.)

The first mention of an iceberg in world literature did not come till
800 A.D. An account of the travels of the Irish monk St. Brendan in
the North Atlantic, three centuries before, appeared about then and
mentioned his having sighted a “/floating crystal castle.” What else
could that have been?

The ice from spring-fed Rockland Lake, in New York State, was
considered of such superior quality that as late as 1924 it was har-
vested for sale in New York City. The operation—a victim of me-
chanical refrigeration—was then halted by the Knickerbocker Ice
Company. When the harvesting of natural ice was a major industry
in the state, the company employed as many as 4,000 men to cut,
store, and ship the ice from this single lake.

The African climate is not always warm. The Nile has frozen over
at least twice, in 829 A.D. and in 1010.

The most recent ice age reached its peak in 16,000 B.C., and it
wasn’t till 8000 B.C. that the ice began its final retreat. In 6000 B.C.,
the Great Lakes were clear, and for the first time in 25,000 years
Canada began to lose its ice cover. It was not until 3000 B.C. that
the ice retreated to its present location; by then human beings were
establishing cities all over the Middle East.




The Antarctic ice is forced out over the Ross Sea—a large inlet into
Antarctica—in a layer hundreds of feet thick. It is called the Ross Ice
Shelf, and its area is about equal to that of France.

At the height of the various ice ages of the last million years, as much
as 30 percent of all the land on the planet was covered with a thick
layer of ice.

The Korean women—called ama—who harvest shellfish by diving
without diving gear into the sea, subject themselves daily to a greater
cold stress than any other people.

Russia’s Winter Palace was an abode of death during construction.
Thousands of men would work in rooms heated to 86° F. and on
leaving for the day enter outdoor freezes down to 20° below zero.
The Marquis de Custine observed, in 1839, that ““a considerable
number died each day, but, as the victims were instantly replaced
by other champions who filled their places, to perish in their turn
in this inglorious fashion, the losses were not apparent. . . . Never-
theless, the sovereign was called ‘Father’ by men sacrificed in such
great numbers under his eyes.”

After the most recent North American glacier ended its southward
advance about 11,000 years ago, it took more than 4,000 years for
the mile-deep ice mass to melt from the present site of Hartford,
Connecticut, to that of St. Johnsbury, Vermont, a distance of 190
miles.

The Eskimo make and use wooden "‘eyeglasses’ with only narrow
slits for eyepieces, to protect their eyes from glare reflected by ice
and snow.

Small flat icebergs have been fitted with sails and piloted more than
2,400 miles from the Antarctic to Valparaiso, Chile, and to Cakkaiub,
Peru.

High altitude and continuous darkness in winter combine to make
the interior of Antarctica the coldest place on earth. The lowest
temperature ever recorded was —126.9° F. (—88.3 C.), at 11,500
feet above sea level, at the Russian station of Vostok on August 24,
1960.
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The temperature can become so cold in eastern Siberia that the
moisture in a person’s breath can freeze in the air and fall to the
earth with soft crackling or whispering sounds.

During the last ice age, 23,000 years ago, there were giant icebergs
in the ocean as far south as Mexico City.

Some 16,000 icebergs form in the Arctic each year, about 90 percent
of them forming from glaciers on the west coast of Greenland. They
are dangerous only if they drift farther south than Newfoundland,
and an average of 400 do so each year. The record southerly pen-
etration of an iceberg came on June 2, 1934, when one was sighted
in mid-Atlantic at the latitude of northern Florida.

An iceberg larger than Belgium was observed in the South Pacific
in 1956. It was 208 miles long and 60 miles wide—the largest ever
seen.

About 3.9 million square miles of the earth’s land surface (about 10
percent of the whole) is under a permanent ice cover. Eighty percent
of all the world’s ice is in Antarctica; 12 percent more is in Greenland.
The remaining 8 percent is distributed among various polar islands
and mountain peaks.

The cities of Paris and Vancouver are at 49° North Latitude. At the
same latitude south of the equator is an island in the Indian Ocean
called either Kerguelen, after its discoverer, or Desolation Island,
after its characteristics. It is semipolar, frigid, tempest-ridden, with
snowfields and glaciers, reflecting the enormous effect of the Ant-
arctic icebox on the southern half of the planet.

A catastrophic temperature drop is not needed to get an ice age
under way. The drop need only be enough to allow a little more
snow to fall during a slightly colder winter than can be melted by
a succeeding, slightly cooler summer.

An iceberg contains more heat than a match. The total heat energy
of the iceberg (i.e., the total kinetic energy of all its molecules) is
greater than the heat energy of the match. It's the temperature of the
match that is greater.
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The Indians of Tierra del Fuego, at the southern tip of South America,
near Antarctica, wore no clothes to protect themselves from the sleet-
filled air and icy waters.

It is not surprising that nine-tenths of an iceberg is under water. The
surprising thing Is that one-tenth of the iceberg 1s above water. Ice
floats because water expands when it freezes—and there are very
few other substances that expand when they freeze. Contraction on
freezing is almost universal.

Not until the “unsinkable’” steamship Titanic struck an iceberg in the
North Atlantic and quickly went to the bottom, in 1912, did federal
authorities order all steamships to provide enough lifeboats for all
passengers. (There has not been a single ship collision with an iceberg
in the regions guarded by cutters of the International Ice Patrol, which
was established—in the wake of the Titanic disaster—by the Amer-
ican and British governments to warn of errant icebergs that drift
toward the steamer lanes.)

The hardness of ice is similar to that of concrete.

The American explorer Richard Byrd, the first man to fly over the
North and South Poles, once spent five months alone in Antarctica.

During most of the history of the third planet from the Sun (our Earth),
the North and South Poles have been free of ice.

The terrain of Antarctica, nearly one and a half times as big as the
United States, is amazingly varied. The South Pole itself is flat, snow-
covered ice. Elsewhere, there are jagged mountains, an ice-covered
lake whose depths register 80° F., and a smoking volcano.

Mountains, lakes—some more than a hundred miles long—and deep
troughs have been found, by airborne radar, to be entombed under
Antarctic ice.

Endolithic organisms, meaning those such as mollusks or coral that
live within rocks, have been found in ancient frozen rocks dug out
in Antarctica. The organisms are said to be as much alive as the
petunia in the window of a florist shop.
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Water freezes faster if it is cooled rapidly from a relatively warm
temperature than if it is cooled at the same rate from a lower tem-
perature.
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COMMUNICATIONS

The Leyland liner Californian, bound in April 1912 from London to
Boston, with room for forty-seven passengers but carrying none at
the time, was close enough to receive wireless messages from the
foundering Titanic and to help in a rescue. But the Californian’s radio
operator was not on duty. He had had no relief, and had to sleep
sometime.

Columbus was on the road out of Spain and on his way to Paris for
financial backing in early 1492, when a messenger overtook him
with news that the Spanish King Ferdinand had changed his mind
and would finance a westward voyage to India.

Not until November 18, 1951, had anyone in the United States seen
both the Atlantic and Pacific Oceans "‘live’’ and simultaneously. To
demonstrate the power of television, Edward R. Murrow’s first *See
It Now’’ telecast, on that day, spanned the continent on a split screen.

Public relations methods were used to sell to Englishmen the idea
of settling in the American colonies. In 1605, George Waymouth,
commander of a trading voyage to the Maine coast, returned to
Dartmouth with a valuable cargo of furs and five captive Indian
maids. The girls learned the English language and adopted English
dress and habits, including a taste for beer. They made numerous
public appearances extolling their native land as a veritable paradise.
They were a sensation.

As Apollo 11 approached the moon, the onboard computer “pan-
icked,” repeatedly stating that it could not handle the data. The
astronauts took over the landing procedure.

Based on the rate at which knowledge is growing, it can be specu-
lated that by the time today’s child reaches fifty years of age, 97
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percent of everything known in the world at that time will have been
learned since his birth.

Fiber-optic wires can now conduct 800 million pieces of information
in one second. These glass wires are lighter, cheaper, and far more
efficient than copper cables, and are rapidly replacing them.

It took five months to get word back to Queen Isabella about the
voyage of Columbus, two weeks for Europe to hear about Lincoln’s
assassination, and only 1.3 seconds to get the word from Neil Arm-
strong that man can walk on the moon.

Because radio waves travel at 186,000 miles per second and sound
waves saunter along at 700 miles per hour, a broadcast voice can
be heard sooner 13,000 miles away than it can be heard at the back
of the room in which it originated.

The “hot line”” between Moscow and Washington—it is a direct
teletypewriter cable—is leased from commercial companies.

in the early 1900s, Adolf Hitler regularly had lessons in mass psy-
chology and speaking under the tutorship of a man named Erik Jan
Hanussen, one of the most renowned seers and astrologers in Europe.
He taught Hitler the tricks of elocution and use of body language.

There were 7,433 licensed commercial radio stations in the United
States on January 31, 1978. (The first commercial radio station in
the United States, KDKA Pittsburgh, began broadcasting in Novem-
ber 1920.)

Paris’s best-known monument, the Eiffel Tower, was saved from
demolition in 1909 because there was an antenna, of great impor-
tance to French radio telegraphy, mounted at the top of the nearly
1,000-foot-high structure.

In the mid-19th century, the French semaphore system stretched over
3,000 miles, through 556 separate stations. Atop 556 hills, wooden
towers with movable arms signaled messages in code. Official mes-
sages could be sent across France quickly.
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During the “blackout” of July 13-14, 1977, when electric power to
New York City failed during the early evening and was not restored
until the next afternoon, a record eighty million telephone calls were

made. On an average business day, thirty-six million calls are made
in the city.
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COMPOUNDS
AND ELEMENTS

The most common compound in the universe (a compound is some-
thing with a molecule made up of more than one kind of matter) is
water. Its molecule is made up of two hydrogen atoms and one
oxygen atom. Hydrogen is the most common atom in the universe,
and oxygen is the third most common, so water has to be the number-
one compound. The second most common atom? Helium—and it
forms no compounds.

There are only eighty-one stable chemical elements. The last of these
to be discovered, rhenium, was found in 1925. Since then, fifteen
additional elements have been discovered—all radioactive.

If a substance is burned and all the products of its burning—smoke,
ash, soot, gas—are captured and weighed, the products together will
weigh a little more than did the original substance because they have
combined with oxygen.

Coal and diamonds are made of the same chemical element—
carbon.

Only one of the eighty-one stable chemical elements is named after
a human being. It is gadolinium, which is named for a Finnish chem-
ist, Johan Gadolin, who first studied the minerais from which no less
than fourteen elements, including gadolinium, were isolated.

The least dense solid is solid hydrogen, which is only one-tenth as
dense as ice.

Organic compounds are those that contain carbon. Inorganic com-
pounds may contain any of the other 104 elements, but not carbon.
In any comparison with carbon and all the others, carbon wins.
There are thousands of times as many organic compounds as inor-
ganic compounds.



An example of a long chemical term, the name of an amino-acid
compound, contains some 3,600 letters, which would consume three
pages of this book if they were reproduced.

A brick wall and a plate-glass window are made from the same
principal ingredient: sand!
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CREEPY CRAWLL

Massed opposing armies fight each other along a front. The fighting
continues for days, and hundreds die. This is not trench warfare
among men. The armies are the weaver ants of African forests. The
ants are so fierce that when the battle is resolved and the boundaries
of the opposing colonies have been fixed, a “‘no-ant’s-land’’ exists
between them where ants from each side do not dare to enter.

The female salamander inseminates herself. At mating time, the male
deposits a conical mass of jellylike substance containing the sperm.
The female draws the jelly into herself, and in so doing fertilizes her

eggs.

The reproductive cycle of some worms is in phase with the moon.
The sex organs of adult palolo worms mature once a year at about
the same time of day, on a day when the moon is in its last quarter.
The organs split off with the worm's tail section, which swims to the
surface and sheds the eggs and sperm into the water. The head and
upper half of the body remain in their coral reef and develop new
reproductive organs.

There are one-celled creatures that have the properties of both plants
and animals. An example is the flagellate Euglena, which propels
itself rapidly through the water like an animal by means of undulating,
snakelike appendages. Also, it contains chlorophyll, a substance as
characteristic of plants as blood is of animals.

Bombyx mori, a silkworm moth, has been cultivated for so long that
it can no longer exist without human care. Because it has been
domesticated, it has lost the ability to fly.

There are some fifty different species of sea snakes, and all of them
are poisonous. They thrive in abundance along the coast from the
Persian Gulf to Japan and around Australia and Melanesia. Their



venom is ten times as virulent as that of the cobra. Humans bitten
by them have died within 2% hours. In 1932, a ““continuous mass”
of sea snakes ten feet wide and seventy miles long was observed in
the Straits of Malacca.

There are more different kinds of insects in existence today than the
total of all kinds of all other animals put together.

Some insects, after their head is severed, may live for as much as
a year. They react automatically to light, temperature, humidity,
chemicals, and other stimuli.

The honey ant of the desert has an unusual method of providing food
in times of scarcity. Certain members of the colony are stuffed with
liquid food or water until the rear portions of their bodies are enlarged
to the size of a pea. When a famine occurs, these ants disgorge their
supplies to feed the others.

There are locusts that have an adult life span of only a few weeks
or so, after having lived in the ground as grubs for fifteen years.

When a queen bee lays the fertilized eggs that will develop into new
queens, only one of the newly laid queens actually survives. The first
new queen that emerges from her cell destroys all other queens in
their cells and, thereafter, reigns alone.

The male praying mantis often loses his head—literally—after court-
ing the female. The latter is known to decapitate the earnest suitor,
and she often completely devours him.

Snails sleep a lot. In addition to several months of winter hibernation,
they crawl into their shells to get out of the hot sun, which dries
them, or heavy rain, which waterlogs them. Desert snails may even
doze for three or four years.

The president of Memorial Sloan-Kettering Cancer Center in New
York, which specializes in cancer treatment, has observed that ““ants
are so much like human beings as to be an embarrassment.”” Writes
Dr. Lewis Thomas: Ants ““farm fungi, raise aphids as livestock, launch
armies into wars, use chemical sprays to alarm and confuse enemies,
capture slaves. The families of weaver ants engage in child labor,
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holding their larvae like shuttles to spin out the thread that sews the
leaves together for their fungus gardens. They exchange information
ceaselessly. They do everything but watch television."””

Snails produce a colorless, sticky discharge that forms a protective
carpet under them as they travel along. The discharge is so effective
that snails can crawl along the edge of a razor without cutting them-
selves.

The original state constitution of Nebraska was reframed and re-
adopted in 1875 and is known as the "“grasshopper constitution,”’
though there is no clause or article about grasshoppers. The new
constitution got its appellation simply because it was drawn up—to
remedy some long-standing complaints about the existing constitu-
tion—while the state was suffering the results of the preceding year’s
plague of grasshoppers that was said to have all but eaten Nebraska
off the map. Later, the legislature passed a bill authorizing the su-
pervisors of each road district to call out all men from sixteen to sixty
years of age to work at exterminating any new plague.

There is an average of 50,000 spiders per acre in green areas. Es-
sential to the balance of nature, spiders annually destroy a hundred
times their number in insects.

Cockroaches have quite a capacity for survival. If the head of one
is removed carefully, so as to prevent it from bleeding to death, the
cockroach can survive for several weeks. When it dies, it is from
starvation.

Trinervitermes, a species of termite that is native to the African sa-
vanna, builds mounds that are only about twelve inches high. How-
ever, the termites bore shafts deep into the ground for access to
water. Holes have been found below these termite mounds that go
more than 130 feet into the earth.

The cecidomyian gall midge, a type of fly, can reproduce by laying
eggs or by parthenogenesis (reproduction without fertilization by
males). In the latter process, the female never becomes an adult. It
reproduces while still a larva or pupa, and its offspring develop within
the body of the mother, not in a uterus but within her tissues. In
order to grow, the offspring eat the mother from the inside, and when
they emerge, all that remains of the mother is a shell. Within two
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days, the children’s own children begin to develop and devour their
parents in turn.

If they lived on the ground, ants in the flood regions of the Amazon
and its tributaries would drown by the millions every year, for the
water level rises often by several yards. The ants live in the “upper
stories”” of the forest, building their nests in trees, and are secure
from flood.

Louis Pasteur saved France’s silkworm industry. When the industry,
in southern France, was dealt a staggering blow by a disease that
was killing the silkworms, the call went out for Pasteur—no one but
Pasteur. Pasteur’s solution, on locating a tiny parasite infesting silk-
worms and the mulberry leaves that were fed to them, was drastic,
but rational: Destroy all infested worms and infected food. It was
done. It worked. The silk industry was saved.
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DE GUSTIBUS

Chocolate was once considered a temptation of the devil. In Central
American mountain villages during the eighteenth century, no one
under the age of sixty was permitted to drink it, and churchgoers
who defied the rule were threatened with excommunication.

Vinegar was the strongest acid known to the ancients.

During President Rutherford B. Hayes’s term in office (1877-1881),
he forbade all wines and spirits in the White House. His wife became
known as Lemonade Lucy. Unknown to the President and his wife,
a steward alleviated the guests’ deprivation by spiking the Roman
punch, a sherbetlike concoction made with lemon juice, sugar, and
egg whites. It was served at mid-meal as a palate refresher, and the
Roman punch course became known as ‘“’the Life-Saving Station.”
The Hayeses never caught on.

President Grover Cleveland hated fancy food, but he retained the
French chef that his predecessor, Chester Arthur, had hired. Cleve-
land once wrote, 'l must go to dinner. | wish it was to eat a pickled
herring, Swiss cheese and a chop at Louis’s instead of the French
stuff I shall find.”

Andrew Jackson, two weeks before the end of his second term as
President, gave a public reception. An enormous cheese weighing
1,400 pounds had been presented by the dairymen of New York,
and the public was invited to help itself. [n two hours, the gigantic
cheese, four feet in diameter and two feet thick, was demolished.

Tea, the tax on which was one of the factors leading to the American
Revolution, was not introduced into the colonies until 1714. Even
then, tea—along with coffee—was not the most popular of beverages.
Chocolate was the preferred nonalcoholic drink, with rum in New
England and beer in the middle colonies the beverages of choice.




During the seventeenth and eighteenth centuries in America, Indians
and blacks developed cooking into an art, but most colonial families
existed on a monotonous diet of corn meal, salt meat, and beverages
such as grog, cider, and molasses beer, with the result that scurvy
and other diseases from dietary deficiency were constant threats.

Carbonated beverages became popular in 1832 after John Mathews
invented an apparatus for charging water with carbon dioxide gas.
It is believed that the first carbonated soft drink was made in Phil-
adelphia in 1807 when Dr. Philip Syng Physick (the “father of
American surgery”’) asked a chemist to prepare carbonated water for
a patient. Flavor was added to make the drink more palatable.

Despite their frequent appearance in major Renaissance paintings,
oranges were not eaten at the Last Supper, simply because they were
not available. Returning Crusaders reported seeing oranges in the
“holy lands,”” which must have influenced Titian, Botticelli, and
other artists. But that was more than 1,000 years after the Crucifixion.
During that time, citrus fruits had been introduced to the Mediter-
ranean countries from China.

The Arabs are known to have drunk coffee as of 850 A.D. It took
Europe almost seven centuries to make its acquaintance. Although
Mocha, a town in southwestern Arabia, had become an active port
for coffee export by 1450, coffee did not appear in Europe until
1517. By 1580, Turkish coffee was imported in bulk to Italy, through
Venice; by 1643, coffee was popular in Paris; in 1632, the first coffee
shop opened in London, followed by the first coffee house in Oxford
in 1650. Vienna, which was to become so famous for its coffee
houses, did not catch up until 1683.

Most healthy adults can go without eating anything for a month or
longer. But they must drink at least two quarts of water a day.

The Romans were so fond of eating dormice that the upper classes
raised them domestically. The rodents were kept in specially de-
signhed cages and were fed a mixture of nuts.

Because of the junk food offered by tourists, a herd of mountain
sheep in Alberta, the Canadian province, has been in danger of being
killed off. The herd neglects the normal grass diet in favor of the
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candy and other junk food proffered. The animals are losing weight,
and the females may not be producing enough high-quality milk.

When we sit down to dinner each evening, our menu includes a
great deal more water than the glassful we consume as a beverage.
Many foods contain a surprising percentage of water by weight, e.g.,
cucumber, 96%; watermelon, 92%; milk, 87%; apple, 84%; potato,
78%; steak, 74%; cheese, 40%; bread, 35%.

When tea was first introduced in the American colonies, many
housewives, in their ignorance, served the tea leaves with sugar or
syrup after throwing away the water in which they had been boiled.

Lead poisoning has been blamed for contributing to the fall of the
Roman Empire. Women became infertile by drinking wine from ves-
sels whose lead had dissolved in the wine, and the Roman upper
classes died out within a couple of centuries. Paradoxically, the
Romans used lead as a sweetening agent and as a cure for diarrhea.
It added up to massive self-inflicted poisoning.

The modern dinner plate is a fairly recent development. Until the
fifteenth century, it was customary to eat on a thick slice of stale
bread, called a “trencher,” that soaked up the juice.

Because Napoleon believed that armies marched on their stomachs,
he offered a prize in 1795 for practical ways of preserving food. The
prize was won by a French inventor, Nicolas Appert. What he de-
vised was canning. It was the beginning of the enormous canned-
food industry of today.

Milk is generally not healthy for adult Orientals or for adult people
of black African origin, because they tend to lack enzymes needed
to digest the natural sugar in milk.

The major crop of Ceylon was coffee until the entire crop of 1869
was destroyed by a blight. The Ceylonese decided to plant tea, and
today tea is the Indian Ocean island’s major crop. (Ceylon has also
changed its name, to Sri Lanka.)

By the eighteenth century, apple pie had become so popular a dessert
in America that Yale College served it every night at supper, and did
so for more than a century.
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The annual harvest of an entire coffee tree is required for a single
pound of ground coffee. Every tree bears up to six pounds of beans,
which are reduced to a pound after the beans are roasted and ground.

Much has been said about the value of Incan gold, but one of the
great legacies of the Incas was food plants. The potato, the pumpkin,
and the pineapple came from South America and spread through the
world. Coca, the source of cocaine, and cinchona, the source of
quinine, are also gifts of Peruvian civilization to mankind.

A jeroboam (a bottle holding about four quarts) of Chateau Lafite
1864 wine was purchased in 1978 by John Grisanti, wine connois-
seur and restauranteur, at the tenth annual Heublein Rare Wine
Auction, for $18,000. Grisanti then donated the wine to a charity
feast, at $1,500 per person, to benefit St. Jude’s Hospital in Memphis,
Tennessee. Each of the thirty attendees got a taste of the only known
1864 Lafite, and the hospital netted $34,000 for the evening.

Humans, if they are very sensitive, can detect sweetness in a solution
of 1 part of sugar to 200 parts of water. Some moths and butterflies
can detect sweetness when the ratio is 1 to 300,000.

The founding fathers of the United States encouraged the making
and the drinking of beer and ale as temperance beverages, preferable
to hard liquor. To aid the establishment and growth of breweries in
America, James Madison urged the first Congress to place a heavy
duty on imported beer.

Honey was used as a synonym for anything pleasant (“’land of milk
and honey”’) in ancient and medieval times because it was about the
only sweetener then available to the West. Sugar didn’t reach Europe
in quantity until the twelfth century, when returning Crusaders
brought it with them from the East.

At the St. Louis World’s Fair in 1904, Richard Blechynden, an En-
glishman, had a tea concession. On a very hot day, none of the
fairgoers were interested in hot tea. In a desperate attempt for busi-
ness, Blechynden served the tea cold—and invented iced tea.

Americans who chew gum are partly responsible for the development
of Mayan studies. Workers who go into the jungle to collect chicle,
the sap of the sapodilla tree from which chewing gum is made, have
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stumbled on numerous vegetation-covered ruins and returned to
alert the archaeologists.

Nearly 28,000 different ways to lose weight have been tried, ac-
cording to U.S. government data. The oldest is fasting, “‘the ultimate
diet.

The Manhattan cocktail—whiskey and sweet vermouth—was in-
vented by Jennie Jerome, the beautiful New Yorker who was the toast
of the town until she went to England as the wife of Lord Randolph
Churchill, in 1874, and gave birth to Winston.

Potatoes were first imported by Europe in the 1500s on Spanish ships
returning from Peru. While becoming fashionable in some circles,
the vegetable was slow to catch on. Potatoes were banned in Bur-
gundy in 1610 because, it was said, "‘frequent use caused leprosy.”’
Potatoes were taken to England from Colombia, not Virginia as gen-
erally believed, by Sir Francis Drake, in 1565.

After muckraking the meat-packing industry in his explosive eye-
witness novel The Jungle, the Pulitzer Prize-winning Upton Sinclair
ate a diet of only rice and fruit for many years. (Lots of his readers
became vegetarian, too—at least for a while.)

English gin was the drink of the poor; the rich drank port and brandy
in incredible quantities. Five or six bottles a man were par for an
evening. Dr. Samuel Johnson (1709-84), the leading British literary
scholar and critic of his time, once drank thirty-six glasses of port
without moving from his seat. This was remarkable in more ways
than one.

While Europeans in the sixteenth century did not live by bread alone,
it can be said they almost lived by grain alone. Beer and ale, both
derived from grain, were consumed in vast quantities. Dutch soldiers
on campaign in 1582 got two gallons a day. Queen Elizabeth’s men
got only one.

Americans today consume nearly the same number of calories—
about 3,400 a day—as Americans in 1910 did, but the weight of the
average American has increased substantially due to lack of exercise.
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A highway fifty-five feet wide and six feet thick that’s built entirely
of grain and stretches around the world at the equator—that’s how
much the world’s annual consumption of grain comes to: 1.2 billion
metric tons.

The passion for gin that swept over England in the eighteenth century
nearly ruined health, morals, sanity, and even the little respect
poor people had for the laws of the rich. From 1714 to 1733, English
consumption rose from 2 million to 5 million gallons of gin a year,
and it receded only when strict laws began to limit sales.

Kernels of popcorn were found in the graves of pre-Columbian
Indians. '

To celebrate, in 537 A.D., the dedication of the new church Hagia
Sophia—the supreme product of Byzantine art—Emperor Justinian
held a banquet that caused the slaughtering of over 10,000 sheep,
oxen, swine, poultry, and deer.

A plague of drunkenness settled over Europe to match the plague of
Black Death in the mid-1300s, and remained after the disease was
gone. The theory at the time was that strong drink acted as a pre-
ventive against contagion. It didn’t, but it made the drinker less
concerned, which was something.

The tale of “manna from heaven” eaten by the Hebrews in the desert
may have been inspired by the sweet secretion produced by insects
that are parasites of the tamarisk plant. The secretion is periodic in
its appearance, and Bedouins still gather it every June. It preserves
well, and therefore is convenient for nomads.

To make a one-pound comb of honey, bees must collect nectar from
about two million flowers.
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DISCOVERIES

In 1900, three scientists, the Dutchman Hugo de Vries, the German
Carl Correns, and the Austrian Erich von Tschermak, ““discovered’’
the laws of genetics independently. Each one, in searching through
previous work on the subject, discovered that Gregor Mendel had
made the discovery thirty-three years earlier. Each one published a
paper in which he gave the credit to Mendel, a remarkable display
of scientific honesty in triplicate.

Until the twelfth century, when returning Crusaders brought knowl-
edge of them, windmills were probably unknown in Europe. They
thereafter became familiar landmarks in Holland, England, France,
and Germany.

It was while he was examining urine, seeking the philosopher’s stone
(the magic elixir needed to change baser metals into gold), that the
German chemist Hennig Brand discovered phosphorus.

Five years before fleeing to America in 1938 from fascist Italy, Enrico
Fermi barely missed making the world-shaking discovery of the phe-
nomenon of fission. He later said that “we did not have enough
imagination to think that a different process of disintegration might
occur in uranium than in any other element. Moreover, we did not
know enough chemistry to separate the products of uranium disin-
tegration from one another, and we believed we had about four of
them, while actually their number was closer to fifty.” If Fermi had
been successful, it is likely that the Axis would have had an
insurmountable head start in nuclear chemistry.

It sometimes pays to relax. When James Watt was trying to work out
an improvement on the Newcomen steam engine that would make
it truly practical, the deepest concentration didn’t help. One Sunday
afternoon in 1764, he took a peaceful, relaxed walk, and the key
notion popped into his head. Chance favors the prepared mind.




The most remarkable of all the seventeenth-century microscopists
was Antonie van Leeuwenhoek, who held the position of janitor at
the Delft City Hall for all of his adult life (it was a sinecure). Building
his own microscopes, he was the first to describe spermatozoa—
reporting the discovery rather nervously, fearing it might be consid-
ered obscene. He was the first to describe structure that could only
be bacteria. No one else was to see bacteria again for over a century,
that is, until microscopes were devised that could magnify as well
and as clearly as Leeuwenhoek'’s tiny lenses.

When the time's ripe for a discovery, it's ripe. For decades, organic
chemists had been trying to explain certain puzzling facts about
organic chemicals. Finally, in September 1874, a twenty-two-year-
old Dutch chemist, Jacobus H. van’t Hoff, suggested that a carbon
atom had four bonds arranged in such a way as to point to the apices
of an imaginary tetrahedron (a three-sided pyramid). It explained
everything. Two months later, a twenty-seven-year-old French chem-
ist, Joseph A. Le Bel, published a paper containing precisely the
same suggestion. The two men had worked independently.

The Quiz Kids, an early question-and-answer radio program on
which bright children panelists were asked hard questions and re-
ceived prizes for correct answers, was the forum for the first public
announcement of the discovery of element 95, americium, and ele-
ment 96, curium. The news was scheduled to be released ata meeting
of the American Chemical Society, but on the program, in 1944, the
chemist and physicist and future Nobel Prize winner Glenn Theodore
Seaborg was asked if there were any new elements. Seaborg and co-
workers had just witnessed the birth of the two new elements, in the
cyclotron in the Radiation Laboratory of the University of California
at Berkeley, and Seaborg, an adult guest on the program, issued the
news in response to the question.

The nineteenth-century Scottish botanist Robert Brown could merely
report on the “Brownian,” or erratic, motion of pollen in water
observed under the microscope; he had no explanation for it. Today,
it is known that the Brownian motion was a visible effect of the fact
that water is composed of particles. Brown’s was the first evidence
for atomism—the concept that the universe is composed of inde-
structible material particles—that was an observation rather than a
deduction.
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To work out a mathematical relationship of the “’Doppler effect,”
relating the pitch to the relative motion of source and observer, the
Austrian scientist Christian Johann Doppler placed trumpeters on a
railroad flat car and musicians with a sense of absolute pitch near
the tracks. A locomotive engine pulled the flat car back and forth
at different speeds for two days. The musicians on the ground “’re-
corded” the trumpet notes as the train approached and as it receded.
Doppler’s equations held up.

The key “’bits’’ of information that Charles Darwin and Alfred Russel
Wallace needed to work out the theory of evolution by natural se-
lection were found in an English clergyman’s tome published in
1801, eleven years before Darwin’s birth. The clergyman was Thom-
as Robert Malthus, and his work containing the skeleton key was An
Essay on the Principle of Population.

The Italian Giovanni Girolamo Saccheri (1667-1733), a professor of
mathematics at the University of Pisa and a Jesuit priest, found himself
faced after much work with the possibility that one could build up
a thoroughly self-consistent geometry that was based on at least one
axiom that directly contradicted a Euclidean axiom. The result would
be a “‘non-Euclidean” geometry that might seem against common
sense, but it would be internally self-consistent and therefore math-
ematically valid. Saccheri hovered on the brink of mathematical
immortality—and backed away. When his gradual development of
acute geometry went on without any contradictions to the point
where he could take it no longer, he argued himself into imagining
he had found an inconsistency, though in fact he hadn’t. With great
relief, he concluded he had proved Euclid’s fifth.

Linus Pauling pointed out the dangers of carbon-14 (a radioactive
atom that is part of all living tissue) in detailed form in a paper in
Science in 1958. This may well have been one of the deciding factors
a few years later in the elimination of atmospheric testing of nuclear
bombs in the test-ban treaty signed by the United States, Great Brit-
ain, and the Soviet Union. | personally had mentioned those same
dangers (in far less detail) in an article | had written in 1955—my
proudest scientific accomplishment. Pauling, of course, deserves full
credit (I had been airing a casual idea), but he was gracious enough
to admit he might well have read my article and been inspired by
it.
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The most important industrial chemical is sulfuric acid. This chemical
was discovered, about 1300, by someone who may have been a
Spaniard. In order that his writings be given credence, he wrote of
his discoveries under the name of Geber, who was an Arabic alche-
mist who had lived five centuries before. He was entirely too suc-
cessful, for his real name is not known. This greatest of the medieval
alchemists is known only as the ‘‘False Geber.”

How to manufacture porcelain, or “’china,” was a mystery known
only to the Chinese until around 1700. Although imitation porcelain
was made earlier in Italy, it was Johann Friedrich Bottger, of Saxony,
who made true porcelain (the Dresden china) for the first time in the
Western world.

Until the 1830s, rubber was not a very useful material. It grew stiff
and hard in cold weather and soft and sticky in warm weather.
Charles Goodyear, no chemist, a business failure, and once impris-
oned for debt, decided to recoup his fortunes by finding a way to
improve rubber. He first experimented by adding sulfur and failed.
But one day he spilled his mixture on the stove by accident and
found when he picked up the hot rubber-sulfur mixture that he had
something that was dry and flexible at all temperatures. He patented
this discovery of “vulcanized rubber” in 1844. It was the first im-
portant advance in what is now called ““polymer chemistry.” Good-
year’s process was too simple, however, and many people infringed
on the patent. When he died in 1860, Goodyear was more in debt
than ever. He owed hundreds of thousands of dollars.

For years, the German chemist Friedrich August Kekule von Stra-
donitz tried to figure out how the atoms were arranged in the
molecule of a very important chemical, benzene. No arrangement
seemed to explain benzene’s properties. In 1865, he was on a horse-
drawn bus and fell into a semi-doze in which (according to his own
account) he saw atoms whirling in a dance; suddenly, the tail end
of one chain attached itself to the head end and formed a spinning
ring. The "‘benzene ring’’ is just about the best-known and most
commonly used structure in the symbolic formulas of organic chem-
istry. '

The first synthetic dye was produced by William Henry Perkin, an
eighteen-year-old English schoolboy, in 1856. His teacher had men-
tioned how valuable it would be to have someone figure out how
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to make synthetic quinine, and Perkin decided to try in his home
laboratory. He failed, but he noticed a purple tint in the mess he
produced, left school, opened a factory—and became a millionaire.

Scientific discoveries are where you find them. The English astron-
omer James Bradley was puzzled over certain shifts in star positions
in the course of the year. In 1728, he was on a pleasure sail on the
Thames River and noted that the pennant on top of the mast changed
direction according to the relative motion of ship and wind and not
according to the direction of the wind alone. In a flash, he found he
understood the important principle of ’the aberration of light.”

The German chemist Christian F. Schénbein was experimenting with
a mixture of nitric acid and sulfuric acid in the kitchen of his house
in 1845. Frau Schénbein strictly forbade such experiments in the
home, but she was out at the time. Schonbein accidentally spilled
some of the acid and, in a panic, he seized the first thing at hand,
his wife’s cotton apron, sopped up the mixture, then hung it over
the stove to dry before his wife came home. When the apron dried,
it suddenly burned, and so rapidly that it seemed simply to disap-
pear. The astonished Schonbein investigated and found he had
formed what is now called "nitrocellulose’” or ““guncotton.” This
was the beginning of the replacement of gunpowder on the battle-
field, where it reigned supreme for 500 years.

In 1847, the ltalian chemist Ascanio Sobrero produced nitroglycerine
for the first time. But when he heated a drop of it, there was a
shattering explosion. Realizing, in horror, its possible application to
warfare, Sobrero stopped all research in that direction. The trouble
was that other scientists didn't.

In 1842, the German physician Julius Robert von Mayer published
his arguments in favor of the theory of the conservation of energy.
That same year, another physician, the American Crawtord W. Long,

performed the first operations using anesthesia. Five years later, an-
other German, Hermann von Helmholtz, advanced the theory of the
conservation of energy, and another American, William T. G. Mor-
ton, performed operations using anesthesia. The history books give
Helmholtz and Morton the credit for those advances and the earlier
workers are forgotten. The race is not always to the swift.
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Cyprus was one of the world’s important mining centers in ancient
times, but for reasons still unknown the Romans halted operations
there and sealed the tunnels. Many of the tunnels were found and
reopened in this century, thanks to clever detective work by an
American mining engineer, D. A. Gunther. In the New York Public
Library, he had happened to find an ancient account of the mines.
Years of ingenious search in Cyprus led him to the tunnels, which
he found complete with usable support timbers and oil lamps. Cyprus
became an important mining center again.

Long before William Hunt invented the safety pin in 1849, a kind
of safety pin made of gold was used by the Etruscans, in the seventh
century B.C.

While fighting with the French underground during World War I,
Jacques-Yves Cousteau invented the aqualung, the self-contained
device that supplies air under pressure for underwater divers.

The first person born in the American colonies to be knighted by the
British crown had once been an illiterate shepherd boy in Maine.
William Phips, one of twenty-six children, found a fortune in gold,
silver, and jewels on the Spanish Main, which led to the knighting.
He became the royal governor of Massachusetts.

When Galileo wrote his masterpiece, Dialogue on the Two Chief
World Systems, he made no mention that his longtime friend Kepler
had modified and improved the Copernican theory beyond measure.

The first human beings to arrive on Iceland were Irish explorers, in
795 A.D. They established a colony, but it didn’t last. By the time
the Vikings arrived eighty years later and established a permanent
settlement, the Irish were gone.

The first man ever to set foot on the continent of Antarctica was an
American sealer, john Davis. He did this on February 7, 1821, but
the fact was not known till 1955, when the log of his ship was
discovered and studied.
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ECCENTRICHTAES

The Winchester House, near San Jose, California, is perhaps the most
bizarre house ever built. Mrs. Sara Winchester was convinced that
if she stopped adding rooms to her house, she would die. So every
day for thirty-eight years construction went on. The house contains
2,000 doors and 10,000 windows, many of which open onto blank
walls, and stairways that lead nowhere. The eight-story house has
forty-eight fireplaces and miles of secret passages and hallways.
When Mrs. Winchester died, in 1922, at the age of eighty-five, her
mansion contained 160 rooms and covered over six acres of ground.

Isaac Newton’s only recorded utterance while he was a member of
Parliament was a request to open the window.

Dr. James Barry, a woman posing as a man, became a general in
the army of Queen Victoria. Barry entered the medical corps, served
forty years as a surgeon, and rose to the rank of inspector-general
of hospitals. Only after Barry’s death in 1865 was “his”’ true sex
discovered.

One of the most picturesque Mississippi River gamblers was George
Devol. A formidable fighter, Devol was good with his fists, but his
principal weapon was his head. If doctors who examined him are
to be believed, his skull above the forehead was more than an inch
thick. In 1867, he had a friendly butting contest with Billy Carroll,
a circus performer known both as “The Great Butter”” and ‘“The Man
with the Hard Head”” and whose act consisted of smashing barrels
and heavy doors with his head. George Devol knocked him out. His
talent came in handy, during his forty years as a professional gambler,
whenever he needed to butt his way through crowds of irate suckers
whom he had cheated.

The use of fingerprints for identification purposes was first worked
out by the English anthropologist Francis Galton, a first cousin of
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Charles Darwin. Galton was a fiend for statistics. He tried to use
statistical methods to work out the distribution of good looks in
England and to determine what percentage of prayers were answered.

Thomas Alva Edison suffered early from deafness and taught his wife-
to-be Morse code while he was courting her. When she was able
both to send and receive messages, Edison proposed to her by tapping
out the message in her hand. She answered in the same way. After
they were married, they often “’spoke’ to each other in Morse code.
When they attended a play, Mrs. Edison kept her hand on her hus-
band’s knee and telegraphed the actor’s words to him so he could
appreciate it.

When Jacques Necker, a former French finance minister, became a
widower, he had his late wife's body placed in a stone basin filled
with alcohol and entombed in a mausoleum to which he alone had
a key. He paid regular visits to the corpse until his own death in
1804, when he joined her in the basin. The mausoleum was opened
in 1817 to receive the coffin of their daughter. It has remained closed
ever since.

No matter where she went—and she went as far afield as the Crimea,
in 1854—the ““Lady of the Lamp,”’ the English hospital administrator
and reformer Florence Nightingale, carried a pet ow! in a pocket.

John Johnston, born in 1823, was famed as a killer of many Crow
Indians. He said he was getting his revenge for the murder of his wife
and unborn child at the hands of Crows. He attained infamy, how-
ever, for his practice of eating the livers of the Indians he killed.
Liver-Eating Johnston, as he was called, lived to be seventy-six years
old.

William Randolph Hearst's mother claimed that every time he felt
badly, he went out and bought something. Once, he bought, sight
unseen, a tenth-century Spanish cloister in Segovia for $40,000. In
order to move it, the entire cloister had to be dismantled, stone by
stone; twenty-one miles of railway to connect with the nearest line
had to be built; and a sawmill to cut wood for the 10,700 crates in
which the stones would be packed had to be constructed.

Henry Ford was convinced that the soybean was a promising raw
material. He was sure it could be converted into products with com-
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mercial value. Ford once appeared at a convention with his entire
attire, except for his shoes, having been produced from soybeans.

During World War Il, a guest at the White House was Soviet Minister
V. M. Molotov. His visit was not publicized, and he was officially
listed as ““Mr. Brown.” The White House servant who unpacked
Molotov’s bag found a chunk of black bread, a roll of sausage—and
a pistol.

The French social philosopher Charles Fourier (1782-1837) had
some ‘‘strange’’ ideas. He condemned existing institutions and pro-
posed a kind of utopian socialism. He said that if the natural passions
of man were properly channeled, they would result in social har-
mony. The organization set up to achieve this would consist of 1,620
people who would live in community buildings, and work would be
divided among these people according to their natural inclination.
Basically, his idea was an agricultural society systematically ar-
ranged. Fourier waited every day for ten years for somebody willing
to put up the money, but no one did. He died disappointed but not
disillusioned. The doctrine of Fourierism spread to America under
the auspices of Prosper Considerant, Albert Brisbane, and Horace
Greeley. Brook Farm, in Massachusetts, was Fourierist for a time.
The most successful Fourierist community in the New World was at
Red Bank, New Jersey.

““The Prince of U.S. Cranks” became lieutenant governor of Min-
nesota at the age of twenty-eight and later a U.S. Congressman, a
state senator, and the candidate of the Populist Party for Vice-Pres-
ident. Ignatius Donnelly was a radical political reformer (he sharply
opposed political corruption and corporate monopolies) as well as
a pseudo-scientist. He got his nickname from the press for asserting
that Atlantis had existed, that Francis Bacon wrote the plays of Shake-
speare (there was a cipher message in the plays that revealed the
“fact’’), and that the Earth had been catastrophically tortured by a
visiting comet. Donnelly’s novel Caesar’s Column, predicting fascism
in the twentieth century, was a best seller (a million copies).

An early American Zionist named Mordecai Manuel Noah tried to
establish a Jewish homeland—"’Ararat’’—on Grand Island, forty-
eight square miles of white-oak forest, a mile and a half south of
Niagara Falls and just north of Buffalo. A dedication ceremony took
place at St. Paul’s Episcopal Church in Buffalo—there being no syn-
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agogue or even Jewish residents in Buffalo at the time (1825)—and
Noah declared himself appointed ““Governor and Judge of Israel.”
He believed that in all probability the American Indians were des-
cendants of the lost tribes of Israel, and he urged they be informed
of their lineage and reunited with the Jewish race. A few days after
the dedication, Noah left Buffalo for good, leaving no one to put his
plan into effect.

A "'burlesque’ one-ship blockade of the British Isles was staged in
1814 by a U.S. captain, Thomas Boyle, an outstanding privateer in
the War of 1812, with eighty prizes to his credit. He had an unusual
sense of humor and superb audacity. Though he employed solely his
own vessel, Boyle said his ““force’” was “adequate to maintain strict-
iy, vigorously, and effectually the said blockade,”” which he instituted
in response to the “’paper blockades’’ of the American coast that the
British had pompously declared.

Robert Moses, the planner largely responsible for many of New York’s

bridges, tunnels, and parkways, never learned to drive an automo-
bile.

Eccentricities / 105



106

ENERGY

There’s enough energy in ten minutes of one hurricane to match the
nuclear stockpiles of the world.

An electron and a positron attract each other in two ways: the elec-
tromagnetic attraction of their opposite electric charges, and the
gravitational attraction of their two masses. The electromagnetic at-
traction is 4,200,000,000,000,000,000,000,000,000,000,000,-
000,000,000 times as strong as the gravitational. (Of the four known
forces—gravitation, weak interaction, electromagnetic interaction,
strong interaction—the gravitational force is by far the weakest.)

The daily average yield of an oil well at full production in Alaska’s
Prudhoe Bay field is 10,000 barrels; it is only 11 barrels in the Lower
Forty-eight states.

The world’s smallest electric motor weighs one half-millionth of a
pound and is smaller than the head of a pin. Built by a Californian,
William McLellan, the motor measures a sixty-fourth of an inch on
all sides. It has thirteen parts and generates one-millionth of a
horsepower. It can be seen in operation only through a microscope.
Mclellan built the motor using a toothpick, a microscope, and a
watchmaker’s lathe.

Internal combustion engines lose efficiency at the rate of more than
2 percent for every 1,000 feet of altitude. At Lake Titicaca, at 12,500
feet in the Andes, motor cars and powered boats lose about 30
percent of their rated horsepower.

Release of energy is always at the expense of disappearance of mass.
In ordinary chemical reactions, energy is released in such low quan-
tities that the mass loss is insignificant. Six hundred seventy thousand
gallons of gasoline must be burned to bring about the loss of one
gram.



As each additional person walks into a cocktail party, it is the
equivalent to turning on another 120-watt electric bulb. A human
being, living on 2,500 calories a day, is delivering (in the form of
heat, eventually) about 104 calories per hour, which is equal to 120
watts.

Heat, light, electricity, magnetism, motion, sound, chemical bonds,
nuclear forces—they all represent forms of energy, and all are dif-
ferent forms of essentially the same thing, for one form can be turned
freely into another. Electricity moving through a wire can produce
light, and a paddle rotating rapidly in water can produce heat. Mag-
netism can be turned into electricity, chemical explosions into mo-
tions, nuclear reactions into sounds, and so on.

The first published description and picture of a “’solar motor’”” ap-
peared in 1615. Lenses concentrated the sun’s rays on airtight black
metal boxes partly filled with water. As the heated air expanded, it
forced the water from the boxes into ‘conduits, and the water reap-
peared in a small indoor fountain in the next room.

A single lightning bolt may give off 3,750 million kilowatts of elec-
trical energy. About 75 percent of this energy is dissipated as heat,
raising the temperature of the surrounding air to around 27,000° F.
and causing rapid air expansion which leads to sound waves—thun-
der—that can be heard up to eighteen miles away.

One pound of anything, when it is completely converted into energy,
in keeping with Einstein’s mathematical equation E=mc?, will pro-
duce 11,400 million kilowatt-hours of energy.

The streets of a city, London, were lit by gaslights (instead of torches)
for the first time in 1807. Coal gas was used for the purpose.

If one gram (one-twenty-eighth of an ounce) of matter could be
converted into its equivalent of pure energy and the energy used with
perfect efficiency to keep a 1,000-watt light bulb glowing, there
would be enough energy to keep it lit for 2,850 years, or from the
time of Homer to the present.

The useful life of a nuclear plant is, on the average, only forty years.
But the plant will have to be “mothballed”’ for a century before
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certain radioactive materials decay sufficiently to permit economical
direct dismantling.

The energy contained in a breaking ocean wave is immense. Mea-
surements made with wave dynamometers have shown some waves
striking with a force equal to a pressure of 6,000 pounds per square
foot. The energy content of a four-foot swell moving along a hundred-
mile front would supply power to a city the size of Seattle for almost
twenty-four hours.

A quarter of the horses in the U.S. died of a vast virus epidemic in
1872. American life and industry were crippled literally because of
the diminished horsepower.

If harnessed, the energy liberated by an average hurricane could
supply the electrical energy used in the U.S. during half a year. The
amount of energy would be equivalent to exploding ten atomic
bombs every second.

During World War 1, German chemists developed a successful pro-
cess for making gasoline out of coal. Also, toward and after the end
of the war, many truck engines were converted to run on the fumes
from plain firewood. (When you ran out of ‘‘gas,” you collected
some wood along the road, chopped it up, and resumed the trip.)

The Earth receives only one-half of one-billionth of the sun’s radiant
energy. But in just a few days it gets as much heat and light as could
be produced by burning all the oil, coal, and wood on the planet.

The idea of utilizing the energy implicit in inanimate nature as a
substitute for slave muscle did not arise until the seventeenth century,
and then only in regions, such as Great Britain and Holland, where
slave labor did not exist and non-slave labor was getting more ex-
pensive.

The total quantity of energy in the universe is constant; energy cannot
be created, and it cannot be destroyed. One form of energy can be
converted into another, or transported from one place to another.
But that is as much as can be done. When energy is used, it doesn’t
disappear; it merely goes elsewhere or is changed into another form.
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A volcano has greater power than does the greatest hurricane, tsu-
nami (a seismic seawave), or earthquake.

Before Benjamin Franklin’s time, people thought there were two
kinds of electricity. Franklin felt there was only one kind, with two
appearances, one representing an excess of the electrical fluid and
one a deficit. There was no way of telling which was which, so he
guessed. He had a fifty-fifty chance of being right. As it turned out,
he was wrong. To this day, electrical engineers prepare their dia-
grams with the electricity flowing in the wrong direction, following
Franklin’s guess. It doesn’t matter in practice; the electrical devices
work just the same. (if everyone goes into the door marked “‘exit”’
and out the door marked ‘‘entrance,’’ they are going the wrong way,
but there’s no holdup in the traffic.)

As recently as 1964, the United States was still the world’s number-
one producer of oil. It was overtaken the next year by the Middle
East, and by 1970 the Middle East was producing a third more oil
than the United States.

A lightning bolt generates temperatures five times hotter than the
6000°C. found at the surface of the sun.

About 1 million windmills dotted the U.S. landscape in the early
1930s, a time when 40 million people lived on farms and before the
rural electrification program was inaugurated.
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EXPLORATIONS

The first Spanish vessels to reach the New World were com-
manded by the Italian Cristoforo Colombo. The first English ves-
sels to reach the New World were commanded by the ltalian Gio-
vanni Caboto (John Cabot). The first French vessels to reach the New
World were commanded by the Italian Giovanni da Verrazano. No
Italian vessels explored the New World.

Ferdinand Magellan was Portuguese but sailed on his unprecedented
round-the-world expedition under the flag of Spain, Portugal’s chief
competitor in exploration. He had served as page at the court of John
I, the Portuguese King who turned down Columbus’s request for
financing a voyage west to India. Magellan also had been on Por-
tuguese expeditions to the East Indies and had fought in Morocco,
where he was wounded in action and permanently lamed. He was
accused of trading with the Moroccans—tantamount to treason—
denied a pension, and dismissed in 1517 from the armed forces.
Bitter at this treatment, Magellan joined the Spanish service.

Columbus visited England in 1477, and it was probably there that
he first heard that lands lay far to the west, across the Great Ocean
Sea. Columbus visited Iceland in the 1480s.

The greatest ocean voyagers of all times were the Polynesians. With
primitive ships and without compasses, the Polynesians in the cen-
turies before 1000 A.D. located the tiny islands spread over 14 mil-
lion square kilometers of the Pacific Ocean, from New Zealand to
Hawaii and Easter Island, and colonized nearly all of them. The
exact starting point of these migrations is not known, and is still a
matter of controversy.

In 1642, the Dutch explorer Abel Janszoon Tasman sailed south from
the East Indies in search of a possible continent in the area. In the
course of a ten-month exploration he sailed all around Australia but



never spotted any part of it. He did find a much smaller body of land
to the southeast of Australia. It is called Tasmania in his honor.
(Tasman saw the Australian shore in a later voyage.)

When the Norwegian explorer Roald Amundsen left Norway in June
1910 on what was announced as another voyage to the Arctic, no
one knew that he really intended to turn south and sail for the Ant-
arctic in an attempt to beat the English Captain Robert Scott to the
South Pole. He beat Scott by thirty-four days, arriving on December
14, 1911.

The explorer Edmund Hillary was the first man to reach the top of
the highest bit of land anywhere on the face of the globe, Mount
Everest, and he was a leader of the first expedition that crossed by
land the entire Antarctic continent from sea to sea.

Captain James Cook’s public orders in 1768 were to observe from
Tahiti the transit of Venus. Once he reached Tahiti, though, he
opened sealed instructions, which told him: “Whereas there is reason
to imagine that a Continent or Land of great extent, may be found
to . . . the Southward of the Track of any former Navigators . . . you
are to proceed to the southward in order to make discovery of the
Continent above mentioned.” He found it: Australia.

In 1615, the English explorer William Baffin penetrated to within
800 miles of the North Pole. For the next 250 years, no one else got
nearer.

Juan Sebastian del Cano, a Spanish navigator, deserves the title of
the world’s first circumnavigator. When his skipper, Ferdinand Ma-
gellan, was killed in a squabble with natives in the Philippines, Cano
assumed command of the Magellan expedition and sailed the Victoria
across the Indian Ocean, around the southern tip of Africa, and back
to Spain, arriving September 8, 1522, three years after setting sail.
Cano died four years later on a second expedition to the far Pacific.

The Russian Cossacks were known for their skill not only as horsemen
but also as explorers and even sailors. The Cossacks spearheaded
exploration and colonization of Siberia. They explored the waterways
of Siberia north to the Arctic. The Cossack Semyon Dezhnev, with
ninety men in open boats, sailed around the eastern part of Asia in
1648.
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What a difference success makes. It took Columbus (1451-1506)
eight years of supplication before Ferdinand and Isabella of Spain
supplied him with three ships and 90 men. The king’s minister of
the budget, Luis de Santangel, had persuaded the crown and loaned
it the money for sponsorship. (It was to the minister that Columbus—
who was never known by that name in his lifetime—sent the first
reports of the finds of the first voyage.) When Columbus returned
from his historic mission, he was made (as agreed in advance) "’Ad-
miral of the Ocean Sea’”” and governor-general of all new lands he
had discovered or would discover. The monarchs then provided a
fleet of seventeen ships and 1,500 men for his second trip, in October
1493. In all, Columbus made four voyages to the New World.

Only two of Columbus’s three ships returned to Spain from the first
voyage to the New World. Columbus had commanded the Santa
Maria when the fleet discovered islands in the Bahamas and later
Hispaniola. On Christmas Eve, 1492, a cabin boy was at the helm
of the Santa Maria when the ship was wrecked on the north coast
of Hispaniola. Leaving some men there to found a colony, Columbus
raced through winter seas to Spain on the Nifia to announce his
discovery, beating by a few hours the Pinta skippered by Martin
Aionso Pinzén, who had been censured by Columbus for treasonable
conduct for abandoning the expedition in the Antilles for nearly two
months. Pinzén’s younger brother, Francisco Martin Pinzén, was
master of the Pinta, and his brother Vicente Yanez Pinzén was com-
mander of the Nina.

“’Plunder or perish” might well have been Hernando Cortez’s motto.
On arrival in what today is Veracruz, he ordered his ships destroyed,
thereby forcing his men, especially those keen on returning imme-
diately to Spain, to carry on the war against the Indians.
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ASHIONS

In order to “become a gentleman’ in English polite society, Mo-
handas K. Gandhi (in his late teens) spent hours practicing the ar-
ranging of his tie and hair and taking lessons in dance and music.

There are odor technicians in the perfume trade with the olfactory
skill to distinguish 19,000 different odors at twenty levels of intensity
each.

During the Renaissance, laws were passed that prescribed which
fashions could not be worn by the lower classes, so as to keep social
distinctions intact. Queen Elizabeth of England would not allow the
ruff to be worn by commoners; and in Florence, women of the lower
class were not allowed to use buttons of certain shapes and materials.

The Padaung people of Burma believe that a long neck is beautiful.
When a woman is young, she has a brass ring fastened around her
neck. Over the years, rings are added until the neck becomes elon-
gated and beauty is achieved. She also wears brass rings around her
legs, and daily carries around about twenty pounds of brass.

Among the classical heritage rediscovered during the Renaissance
was the handkerchief. It had been used by the Romans, who ordi-
narily wore two handkerchiefs: one on the left wrist and one tucked
in at the waist or around the neck. In the fifteenth century, the
handkerchief was for a time allowed only to the nobility; special
laws were made to enforce this.

In fourteenth-century France, Philip the Fair forbade dukes, counts,
barons, and their wives to own more than four garments; unmarried
women could own only one dress, unless they were heiresses who
had inherited castles. His edicts did not mention shoes, however,
and they became a symbol of elegance. Named after its inventor,
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the poulaine was a shoe whose tip was as long as two feet for princes
and noblemen, one foot for rich people of lower degree, and only
half a foot for common people. Such shoes proved a hazard among
the French Crusaders at the battle of Nicopolis (1396) when they had
to cut off tips in order to be able to run away.

Until the Middle Ages, underwater divers near the Mediterranean
coastline collected golden strands from the pen shell, which used
the strands to hold itself in place. Called byssus, the strands were
woven into a luxury textile, a ’cloth of gold,”” and made into ladies’
gloves so fine that a pair could be packed into an empty walnut shell.
Examples of this lost art exist today in some museums, and the cloth
retains its color and softness.

During the Renaissance, blond hair became so much de rigueur in
Venice that a brunette was not to be seen except among the working
classes. Venetian women spent hours dyeing and burnishing their
hair until they achieved the harsh metallic glitter that was considered
a necessity.

In 1809, President James Madison’s wife, Dolley, who loved elegant
gowns and gracious entertaining, spent $2,000 on import duties
alone for one shipment of fashions from France.

Decreeing that the masses (peasants excepted) must be beardless was
one way that Peter the Great, in 1698, sought to westernize Russia.
Fashion had already banished the beard from the rest of Europe.
Some Russians chose to flee the country rather than to have a shaven
face. Peter imposed a stiff tax on beards; the men too poor to pay
reluctantly cut and shaved their beards.

Seventy-three percent of Americans are willing to wear clothes until
the clothes wear out. The poll conducted by Louis Harris and As-
sociates also revealed: 92 percent are willing to eliminate annual
model changes in automobiles; 57 percent are willing to see a na-
tional policy that would make it cheaper to live in multiple-unit
apartments than in single-family homes; 82 percent would back steps
to reduce sharply the amount of advertising urging people to buy
more products; 91 percent are willing to eat more vegetables and
less meat for protein.
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Toward the end of the fifteenth century, men’s shoes had a square
tip, like a duck’s beak, a fashion launched by Charles VIII of France
to hide the imperfection of one of his feet, which had six toes.

Although wool is one of man’s oldest fabrics—Babylonians used
woolen clothes as early as 4000 B.C.—it was unknown tn America
until 1540 when Coronado’s expedition brought a few Spanish sheep
to southwestern North America. British sheep were imported in 1609
by the colonists at Jamestown, and wool became, with flax, the basis
of homemade linsey-woolsey (rough linen and wool) frontier gar-
ments.

The high-fashion costume of men in the latter part of the sixteenth
century consisted of a doublet and hose. Slashing became fashion-
able, and the clothes were cut into thousands of strips with a different
color of fabric underneath. The Germans got carried away with this
fashion and wore huge, baggy, slashed breeches. They used at least
twenty yards of fabric, which fell in loose strips from the hips to the
knees.

In 1829, when Mrs. Lydia Child wrote The Frugal Housewife, hair
care was a lot different from what it is now. New England rum was
considered to be excellent for cleaning the hair and keeping it
healthy; brandy was supposed to strengthen the roots.

Dolley Madison set the style for lavish hospitality and elegant dress
in the White House. With her bright-colored dresses, fondness for
rubies and emeralds, beaded slippers, and jeweled snuffboxes, she
went completely against her early Quaker upbringing. This trans-
formation took place when she married James Madison, and the only
sign of her plain past was the gray gown and white apron of a good
Quaker housewife that she wore in the morning at home.

The custom of being clean-shaven is said to date back to Alexander
the Great, who had a scanty beard in any case and set the fashion.
A century later, shaving entered the Roman world in the West, and
the Eastern world abandoned the custom.

Railroad conductors and mailmen in the United States refused to
wear uniforms until after the Civil War. In 1844, policemen in New
York City staged a strike against their proposed blue uniforms. The
reason for their opposition was that they considered uniforms to be
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symbols of servitude, as maids and butlers wore them in the old
country.

Using chemicals to get ’high’ isn’t as new as one may think. Nitrous
oxide was discovered in 1800. When inhaled, it was found to give
a giddy, intoxicated feeling and to release the emotions. People
laughed inanely, so it was called ’laughing gas.”” For a while, parties
were organized at which people sat around inhaling its fumes.

The era of the Middle Ages has been referred to as /1,000 years
without a bath.” Bathing was rare in Europe at that time, largely
because the Christian Church considered it a sin to expose the body,
even to oneself. It was not until 1641 that soap was manufactured
in England. Religion had become less oppressive, but government
harassment in the form of restrictions and taxes on the soapmaking
industry caused the soap business to develop slowly.

People are marrying younger today than they did before the turn of
the century. In the United States, in 1890, the average age of men
at their first marriage was twenty-six years, compared with twenty-
three today. For women, the corresponding figures are twenty-two
then and just under twenty-one now.

Dinner guests in medieval England were expected to bring their own
knives to table—hosts did not provide them. The fork did not appear
until the sixteenth century, and fork-and-knife pairs were not in gen-
eral use in England until the seventeenth century.

A conventional sign of virginity in Tudor England was a high exposed
bosom and a sleeve full to the wrists.

Ladies in Europe took to wearing lightning rods on their hats and
trailing a ground wire—a fad that began after Benjamin Franklin
published instructions on how to make them, in his almanac, Poor
Richard Improved, in 1753.

In 1418, women'’s headgear was so tall that the doorways of the royal
castle of Vincennes, France, had to be raised, on the orders of the
queen, to allow the ladies of the court to pass through without duck-

ing.
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FINE FEATHERED
FRIENDS

The bearded vulture, or lammergeier, is noted for its habit of carrying
off large bones and dropping them onto rocks from heights up to 200
feet, smashing them in order to feed on the marrow inside. It is the
only bird of prey to do this.

Many songbirds learn to sing by listening to adult birds of the same
species. If separated from the adults, they develop unintelligible
warbles rather than normal song patterns. But if taught the song of
another species, a bird often can pass the foreign language on to its
offspring. In one experiment, a male bullfinch raised by a female
canary learned the canary’s song to perfection. When it was later
mated to a female bullfinch, its children and later its grandchildren
could sing like a canary.

The largest bird colony in the world is located on the islands off the
coast of Peru. Ten million Peruvian boobies and cormorants reside
there. Their diet—anchovies—produces the world’s finest fertilizer,
guano. Because of the value of their droppings, the birds were placed
under strict protection by the Incas.

Arctic terns found in North America and the Arctic migrate each year
as far south as Antarctica and back, a round trip of over 18,000
miles. Theirs is probably the longest migratory flight.

The great auk, or garefowl, was once common in the rocky ocean
areas off Canada, Iceland, Greenland, and northern Europe. Similar
to a penguin and also a nonflying bird, the auk was popular among
collectors for its eggs and skins. The last of the auks was captured
and slaughtered in June 1844, off the coast of Iceland. It is one of
the few extinct creatures whose moment of extinction was docu-
mented with certainty, and the first native North American species
to become extinct through the efforts of man.
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The ruby-throated hummingbird beats its wings at the incredibly
rapid speed of fifty to seventy times a second. If a 170-pound man
expended energy at the rate of the hummingbird, h.e would have to
eat 285 pounds of hamburger or twice his weight in potatoes each
day in order to maintain his weight. He would have to evaporate
100 pounds of perspiration per hour to keep his skin temperature
below the boiling point of water.

Birds played a role in aerial warfare during World War I. Because
of their acute hearing, parrots were kept on the Eiffel Tower to warn
of approaching aircraft long before the planes were heard or seen
by human spotters.

A little more than a century ago, there was an account of a flock of
passenger pigeons in a column 500 yards wide that took three hours
to pass over the observer: about a billion birds in all. Today, the
passenger pigeon is extinct.

The female pigeon cannot lay eggs if she is alone. In order for her
ovaries to function, she must be able to see another pigeon. If no
other pigeon is available, her own reflection in a mirror will suffice.

The largest egg ever laid by any creature we know of was that of the
extinct aepyornis of Madagascar. The egg was 9.5 inches wide and
13 inches long. It had a volume of 2.35 gallons.

The chick of the mallee fow! never knows either of its parents. As
soon as it burrows out of the mound in which its mother built her
nest, the chick is able to fly and is left entirely on its own. No mother
mallee has ever been seen with a brood.

Thomas Edison had a collection of 5,000 birds.

In the 1840s, pigeons would carry European news from ships ap-
proaching the U.S. to newspapers along the Atlantic coast, from
Halifax to the U.S. capital. The limit on how much news a pigeon
could carry was one reason for the demise of the medium.
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A woodpecker uses its beak for obtaining food, chiseling out nests
from trees, and as a means of communication. Other birds sing in
order to attract a mate or stake out their territory, but the woodpecker
beats on a dry, resonant branch with its beak. By the duration and
rhythm of the drumming, the woodpecker makes claim to his terri-
tory, attracts females, and identifies his own species and other spe-
cies.

For protection against predators, the silvery-cheeked hornbill
chooses a hollow tree for a nest and seals herself in until her chicks
are grown. Only a very narrow opening is left when the entrance
hole is closed with a mixture of mud, bark, and material regurgitated
by the male. He feeds her and the chicks ten to twenty times a day
over a three-month period. The female keeps the nest clean, throwing
out dirt and old feathers, and defecating neatly through the opening.
When the young are grown, she breaks down the wall with her bill
and everyone emerges, the mother so fat that for a few days she can
scarcely fly.

With few exceptions, birds do not sing while on the ground. They
sing during flight or while sitting on an object off the ground. Ex-
ceptions include the turnstone, which is a shorebird, and some
American field sparrows.

The tallest bird of all time was the moa, a flightless inhabitant of
New Zealand that became extinct 400 years ago. It grew to be eleven
feet tall. Its drumstick was a yard long.

The yolk of a bird’s egg is connected to the shell by albumen “’ropes.”
During incubation, these ropes break, and the mother bird must
rotate her eggs to keep the yolks in the center while the chicks are
forming.

The African eagle, swooping at better than a hundred miles per hour,
can brake to a halt in twenty feet.

The albatross has the largest wingspread, anywhere from 10 to 12
feet, of all creatures flying today. This bird has adapted so well to
life in the winds of the Atlantic Ocean that once the young albatross
leaves the island of its birth it may not touch any land again for two
years. Because of its tapering wing design, it excels at gliding and
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flying. It eats mainly fish, floating carrion, and refuse, and can “land”
on the water.

A well-intentioned philanthropist, Eugene Scheifflin, instituted a proj-
ect in the 1890s to bring to America all the birds mentioned by
Shakespeare. Unfortunately, Hotspur talks about the starling in Henry
IV, Part I; starlings were therefore let loose in New York’s Central
Park. The noisy nuisances now number in the millions from Alaska
to Mexico, and they will be with us for as long as the plays of
Shakespeare. Maybe longer.

Migrating geese fly in a V formation to save energy. A goose’s wings
churn the air and leave an air current behind. In the flying wedge,
each bird is in position to get a lift from the current left by the bird
ahead. It is easier going for all, except the leader. During a migration,
geese are apt to take turns in the lead position.

To survive, every bird must eat at least half its own weight in food
each day. Young birds need even more. A young robin, for example,
eats as much as fourteen feet of earthworms a day.

The largest bird egg in the world today is that of the ostrich. Ostrich
eggs are from six to eight inches long. Because of their size and the
thickness of their shells, they take forty minutes to hard-boil.

The ancient Vikings navigated by depending on the instincts of birds.
They took on board a number of ravens, and released them one by
one as they sailed to the west. If the raven flew back along the course
from which it had come, the Viking ships continued due west. But
when a raven flew a different way, the ships would change course
and follow its flight path to search for new lands.

The breeding ground of the emperor penguin is inland in Antarctica,
some fifty to eighty miles from the coast. The emperor penguin walks
there, and the female lays her egg and walks back to the sea. The
male stays behind, incubating the single egg between his feet and
his abdomen, during the depth of an Antarctic winter in temperatures
that go as low as —60° C. and in gales at speeds of up to ninety-five
miles per hour. Only when the female returns and takes over can
the male return to the sea. Four months elapse between leaving the
sea and returning; during that time, the male dces not eat.
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In the old days, first-class birds for use in falconry were sold to
European kings for thousands of dollars a bird.

A newborn turkey chick has to be taught to eat, or it will starve.
Breeders spread feed underfoot, hoping the little ones will peck at
it and get the idea. Turkeys tend to look up with their mouths open
during rainstorms. Lots of them drown as a result.

A parrot’s beak can close with a force of 350 pounds per square
inch.
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Certain kinds of European eels lay their eggs in the Sargasso Sea, on
the edge of the Gulf of Mexico, thousands of miles from their home
rivers. To reach the spawning grounds, they leave the European
streams, using any kind of waterway they can find, or even traveling
short distances by land when obstacles such as dams force them to
do so. When they reach the ocean, they set out on a compass course
for their destination 3,000 to 6,000 miles away. The adult eel does
not return from the spawning ground but, carried by the Gulf Stream,
the newly spawned larvae return to Europe, a journey of about three
years’ duration.

The tail propulsion of dolphins is superior in efficiency to that of ship
propellors; they use less energy to achieve a given speed.

When they die, some fish spectacularly change colors. The dying
mullet, for example, flashes patches of red, ocher, and green. In
Roman days, the host at a posh banquet would have a still-living
mullet brought in a vase to table. When the water was removed from
the vase, guests would watch the fish change colors as it gasped out
its life. Pale in death, the mullet would be returned to the kitchen.

A starfish can be cut into sizable chunks and each piece will grow
into a completely whole starfish.

Black sea bass, when young, are preponderantly female. At the age
of five years or so, many switch sex and become functional males.

The cod lays vast numbers of eggs, but fewer than five eggs out of
a million hatch and mature.



The whale shark, which may grow to be forty-five feet long and
weigh fifty tons, is harmless. It eats very small animals, which it
strains from the sea water.

Not all fish live only in the water. Walking catfish, mudskippers, and
flying fish, among many species, can live on land.

Sharks are ovoviviparous—that is, they bring forth living young in-
stead of eggs. But there is no mammalian placenta.

In a reversal of normal biological roles, the male pipefish carries
fertilized eggs in a pouch in its stomach, where they are deposited
by the female. The eggs incubate for seventeen to twenty-one days
and then emerge from a slit in the pouch.

The Nile catfish swims upside down, and therefore has developed
a light back and a dark belly, the reverse of the usual fish color
scheme.

Oysters shipped 1,000 miles inland, from the Connecticut shore to
Illinois, open their shells in lllinois at the times of high tides at their
ancestral beds. After a couple of weeks, they alter their schedule and
open their shells when it would be high tide in their new domicile.

The giant squid continues to grow as long as it lives. Some specimens
reach 50 feet from the tip of the tentacles to the end of the tail.

There are fish that use sounds for defense and as part of their repro-
ductive process. Although most fish do not have vocal cords, many
are able to make sounds, usually by vibrating their swim bladder or
rubbing parts of their skeleton together. They produce such noises
as squeaks, whistles, coughs, and snapping or grinding noises.

The head of the adult sperm whale represents a quarter of the animal’s
length and a third of its total weight.

The electric eel is one of the most dangerous electric fish, with an
average discharge of 400 volts. More than half its body is given over
to electrical production.
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The globefish staves off predators by gulping a large quantity of water,
till it becomes simply too large to be swallowed by its enemies.

The paddlefish, a living fossil, has existed virtually unchanged in the
Mississippi River for 230 million years, although it now weighs no
more than one-third of its ancient weight. The only other part of the
world in which the paddlefish is found is China.

Tuna swim at a steady rate of nine miles per hour for an indefinite
period of time—and they never stop moving. Estimates indicate that
a fifteen-year-old tuna must have traveled one million miles in its
lifetime.

We are sure that whales and dolphins had land-living ancestors, but
we don’t know what they were like, and we don’t know how whales
and dolphins evolved.

The largest animal that ever lived is alive right now. It is the blue
whale, which can weigh nearly 200 tons—almost twice as much as
the largest dinosaur on record. (The largest accurately measured blue
whale had a length of 110 feet, 2%2 inches.)

The oyster is usually ambisexual. It begins life as a male, then be-
comes a female, then changes back to being a male, then back to
being a female; it may go back and forth many times.

It is the male seahorse, not the female, that carries the embryo of
the species. The female fills the male’s brood pouch with eggs, which
remain in the swollen sac for the gestation period of eight to ten
days.

The archerfish catches prey, such as insects that hover over the
surface of the water, by firing volleys of water from beneath the
surface. Compressing the covers of its gills, the fish forces the water
through a small tube formed by its palate and tongue. Its aim is so
accurate that the water knocks the victims down.

The blue whale can go up to half a year without eating—it is main-
tained by its blubber.

The chambered nautilus (immortalized in poetry by Oliver Wendell
Holmes), from whose ancestors the squid and the octopus evolved,
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has been roaming the world’s oceans for 450 million years, ante-
dating the dinosaurs.

Sharks can be dangerous even before they are born. One scientist,
Stewart Springer, was bitten by a sand tiger shark embryo while he
was examining its pregnant mother.

So light-shy—and so ingenious—are some sea urchins that they pick
up pebbles and hold them up to cast shadows when caught in flash-
light beams.

The female anglerfish is six times larger than her mate. The male
anchors himself to the top of her head and stays there for the rest of
his life. They literally become one. Their digestive and circulatory
systems are merged. Except for two very large generative organs and
a few fins, nothing remains of the male.

The Portuguese man-of-war is not one animal but a colony. It is
made up of many modified animals of the same species, perhaps
several hundred in number. They live together and divide their work,
A lone animal of one type forms a float. Several other animals provide
the tentacles for fishing. A third variety digests the food caught by
the second, and a fourth has the job of reproducing.

The U.S. Fish and Wildlife Service restocks lakes by cascading new-
born trout from an aircraft skimming the water at low speed.

Of interest to computer manufacturers has been the way the eye in
the tail of the crayfish functions. It is a pigment-cup (ocellus) kind
of eye, and the crayfish uses it, or turns it on, when it wants to back
into a dark crevice.

Lake Baikal, in Siberia, is the only lake in the world that is deep
enough to have deep-sea fish.

Amid the lethal tentacles of the Portuguese man-of-war (and appar-
ently oblivious to the dangerous nematocysts, its minute stinging
organs) are fish who seem content to live there. They feed on what-
ever comes their way.
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A plaice, a large European flounder, can lie on a checkerboard and
reproduce on its upper surface the same pattern of squares, for cam-
ouflage.

Over 500 varieties of fish are able to generate appreciable amounts
of electricity. Torpedo rays can produce current up to 50 amperes
at 60 volts. The organs that generate electricity contain tubes filled
with flat, disc-shaped cells, similar to the plates in a car battery.

One species of Antarctic fish is the only fish known to have white
blood. It has no red pigment in its blood. Normally, the lack of
hemoglobin would mean death because oxygen could not be carried
to the body cells without it. However, the white-blooded fish appears
to enjoy good health.

Sea otters live where there are very strong currents. A family of otters
will spend every night resting in a kelp bed. To prevent themselves
from floating away from one another, they twist themselves around
in the seaweed until they are tied in. The kelp bed may be carried
away by the current during the night, but the otter family will still
be together.

Fish can be susceptible to seasickness. Artificial “‘storm waves’ made
in a glass bowl, in a scientific study, resulted in seasick goldfish.

The blackswallower, a deep-sea fish, is able to swallow prey larger
than itself. It accomplishes this by moving its heart out of the way
and pushing its gills aside. Movable teeth in its throat help get the
meals down, and its stomach stretches far enough to accommodate
fish twice its size.

Dolphins can, and do, crush barracudas with one snap of their jaws
and kill sharks by merely ramming them with their snout. However,
dolphins have never been known to attack humans. This is con-
sidered evidence of their intelligence.

Because its eyeball is fixed, the whale must move its huge body to
shift its line of sight.

Dolphins do not breath automatically, as humans do, and so they
do not sleep as humans do. If they became unconscious, they would
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sink to the bottom of the sea. Without the oxygen they need to take
in periodically, they would die.

A shrimp has more than a hundred pairs of chromosomes in each
cell nucleus. Man has only twenty-three. (It once was thought man
had twenty-four.)

The skin corrugations that dolphins develop while accelerating and
while swimming at their maximum speed are thought to make it
possible for them, by reducing water resistance, to sustain speeds
that are about ten times more than they ““should” achieve with their
muscle power.

Polyp, fish, worm, plant, crab, mollusk, and plankton in symbiotic
relationship (the habitual living together of organisms of different
species) make up a coral reef.
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The Amazon River is so wide that from its mouth pours one-fifth of
all the moving fresh water on Earth. In addition to being the widest
river, the Amazon also has the distinction of being probably the
longest (estimates vary up to 4,200 miles), covering the largest area
(2,772,000 square miles), and having the greatest discharge (7,200,000
cubic feet per second). The area drained by it is almost as great as
the area of the entire United States.

Lake Balkhash, in the southern Russian desert near the U.S.S.R.’s
border with China, is about 360 miles long; the water at its western
end is fresh, but the water in its eastern end is salty. The two halves
are separated by a sandbar. The western is fed by the Li River. The
other half is shrinking due to evaporation, and the concentration of
minerals contributes to the salinity.

When you suck water into a straw, you are creating a partial vacuum
in your mouth and allowing air pressure on the water reservoir to
push that water up the straw to fill that partial vacuum. Air pressure
is only so great, however, and it can only serve to push water to a
height of thirty-three feet. If you had a straw longer than that, neither
you nor any suction device could draw the water higher. Mercury,
which is much denser than water, is pushed thirty inches high by
the average pressure of the atmosphere at sea level. As air pressure
changes slightly, with weather, the height of the mercury changes
slightly—and this is the principle of the barometer.

The Chicago River used to flow into Lake Michigan. Through engi-
neering ingenuity, the river is now formed by water flowing in from
the lake.

The Amazon River has 1,100 tributary streams.



The Salto Alto (Angel Falls) in Venezuela is the highest waterfall
known. It is more than twenty times higher than Niagara.

If all the water vapor in the Earth’s atmosphere were condensed to
liquid water at the same time, there would be enough water to cover
the United States (including Alaska and Hawaii) with a layer of water
twenty-five feet deep.

There have been violent conflicts in the competition for water rights.
It is appropriate that the word "rivalry”’ comes from the Latin rivus,
a "'stream.”

The bottom of the Arctic Ocean—depths of 2.8 miles have been
recorded—is nearly 9 miles closer to the center of the Earth than the
bottom of the world’s deepest trench, Mindanao, which is 6.8 miles
below sea level. Sea level at the latitude of Mindanao is almost 13
miles above the polar sea level, making the greatest depth of the
trench still about 6.1 miles above the polar sea level.

Only about 1.6 percent of the water on Earth is fresh. Most of it is
locked—unusable for living things—in the snow and the ice at the
poles and on the peaks of the highest mountains.

Depending on the shape of the shore, the rise and fall of tides can
make a difference of sixty feet in a funnel-shaped bay like the Bay
of Fundy or only a few inches in a nearly landlocked sea like the
Mediterranean. Because the land masses get in the way of tides and
break up what would otherwise be an orderly progression of the
water-hills, the connection of the water-hills and the moon went
unnoticed until early modern times.

A sizable oak tree, during the typical growing season, gives off
28,000 gallons of moisture.

Human beings can neither smell nor taste a substance that is not
soluble. On a dry tongue, sugar has no taste. In a dry nose, the smell
of a flower would not be noticed. Anything to be smelled must float
in the air.

The largest landlocked body of water in the world is the Caspian
Sea. It receives the Volga River (the longest in Europe) and has an
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area of 154,000 square miles. It has no outlet, so it collects salt and
is two-fifths as salty as the oceans. Its level—and thus its area—has
been fluctuating over the centuries. In recent years it has been shrink-
ing, but current engineering plans may make it rise soon, artificially,
by making water flow from the Vychegda and Pechora Rivers into
the Volga—a gigantic feat.

Perfectly still water can be lowered to temperatures several degrees
lower than the freezing point (32°F., 0°C.)—and remain liquid.

The sponge filters morsels of food out of the seawater that passes
through its pores. Before it can obtain enough food to gain an ounce
of body weight, a sponge must filter a ton of water.

The deepest part of the oceans is farther below sea level than the
highest land is above it. The Mariana Trench, a great fissure in the
floor of the Pacific Ocean, reaches a depth of 36,198 feet at its lowest
measured point, just off the Philippines. Mount Everest, considered
to be the world’s highest mountain, which dominates the Himalayan
chain on the Nepal-Tibet border, is “only” 29,028 feet high.

Nearly three centuries passed between discovery by Hernando de
Soto of the lower Mississippi River, in 1541, and by Henry Rowe
Schoolcraft—leading a government research party—of the giant
river’s source.

If the 23 million cubic kilometers of ice in the world melted at the
same time, the volume of the oceans would increase only 1.7 per-
cent, but this would be enough for the sea level to rise about 180
feet. The Empire State Building would be in water to nearly the
twentieth floor.

The level of the sea fell 400 feet during the first Ice Age. Much of
the Earth’s water had been absorbed by ice caps.

The deepest lake in the world—it is nearly a mile deep in places—
is Lake Baikal, in Siberia. Though Lake Superior covers a greater
area—32,000 square miles to Baikal’s 13,000—it contains less water.
Lake Baikal represents the largest single volume of fresh water in the
world.
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Water is the only substance on Earth present (in quantity) in solid,
liquid, and gaseous forms. There is an ocean full of water. There are
polar caps of miles-deep ice. There is water vapor making up a
major, if variable, part of the atmosphere.

A scientist at Michigan State University has calculated that the pro-
duction of a single hen egg requires about 120 gallons of water, a
loaf of bread requires 300 gallons, and a pound of beef, 3,500.

The $200-million cleaning up of England’s “’Father Thames’’ has
resulted in a startling ecological turnaround. The British magazine
Water noted that it marked ‘‘the first time in the world that an in-
dustrial river once so polluted as to be recognized as lifeless has
been restored to something approaching a natural state.” In 1978,
wildfow!l and waders returned in profusion, and salmon can be found
today in the inner reaches of the Thames for the first time in more
than a century.

A single drop of water is composed of so many molecules—about
1.7 quintillion (1,700,000,000,000,000,000)—that, if it were "‘di-
luted” by all the water in all the oceans, a pint of that ocean water
would contain about twenty-four of these molecules.

The Amazon River pushes so much water into the Atlantic that, more
than a hundred miles at sea, off the mouth of the river, one can dip
fresh water out of the ocean and drink it.

Luckily, the water that composes a wave does not advance with it
across the sea. If it did, navigation would be practically impossible.
Each water particle in the wave describes a circular orbit, returning
very nearly to its original position.

The Tonle Sap, a major river of Cambodia, is most exceptional. It
flows north for roughly half the year and south for the rest of the
year. This happens because it diverts some of the rainy-season flood-
waters of the Mekong River to fill the great lake in the center of
Cambodia. The flow reverses to drain the lake in the dry season.

The wave that is generally accepted by oceanographers as being the
highest ever was sighted from the U.S.S. Ramapo in the Pacific Ocean
on February 6-7, 1933, during a sixty-eight-knot (seventy-eight-mile-
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per-hour) hurricane. The wave was calculated to be 112 feet from
trough to crest.

Each time the tide rises, every one of us loses a fraction of an ounce
in weight; sorry, but the weight is regained as the tide falls. We are
affected by these tidal waves, just as the ocean is, because of the
water and salt content of our bodies. The land and the air are affected
as well by the tides. Every time the water rises in a ten-foot tide, the
continents rise about six inches and the atmosphere bulges many
miles.

Every year, the Yellow River in China carries to the sea enough loess,
a yellow loamy deposit blown from the deserts, to build a wall three
feet high and three feet thick that would stretch twenty-three times
around the planet.

The Gulf Stream’s warm blue waters are so clearly defined, even as
far north as Newfoundland where they meet the Labrador Current,
that the bow of a ship entering the stream may momentarily be 20°
F. warmer than the stern, which is still in the Labrador Current. Truly
"*a river in the ocean.”

Until life forms were found, in 1860, clinging to a cable that had
lain at the depth of a mile in the Mediterranean, it had been assumed
that ocean life was confined to the surface layer and that the depths,
with their cold, darkness, and enormous pressures, were barren of
life. We now know that life can be found even at the bottommost
foot of the deepest abyss.

The longest river in North America has no single name. A drop of
water starting in southwestern Montana flows through a river named
the Missouri for 2,466 miles. When it passes the city of St. Louis,
it flows on for 1,294 more miles, but the river is now called the
Mississippi. The combined length of the river from Montana to the
Gulf of Mexico is 3,760 miles, but the only name we can give it is
the Missouri-Mississippi. (The only rivers longer than that are the
Amazon in South America and the Nile in Africa.)

If the oceans were divided up among all the people of Earth, every
single man, woman, and child would get the equivalent of 110 billion
gallons, which is the equivalent of a tenth of a cubic mile of ocean
water. If each person were given only fresh water, which makes up
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only 1.6 percent of the water on the planet, each would still get 40
million gallons.

Though the 4,157-mile-long Nile was all-important to Egypt, Euro-
pean and American explorers, and not Egyptians, were the first to
trace the Nile all the way to its sources. In 1857, the Englishman
John Hanning Speke reached a great equatorial lake that he named
Lake Victoria, for his Queen. Many rivers flowed into the lake from
the mountains of Kenya, near the central East Africa coast, but the
Nile issued from Victoria.

The boiling point of water varies according to air pressure. At sea
level, water boils at 212° F. (100° C.), but water under pressure boils
at higher temperatures. At a pressure equivalent to that exerted by
a column of water 500 feet high, water will have to reach a tem-
perature of 394° F. before it boils. The principle of increasing the
pressure to increase the boiling point and thereby make for faster
cooking is the basis for the pressure cooker.

Without the Antarctic waters, Earth’s oceans would support only a
comparatively limited amount of life; Earth’s land surface would be
the poorer for it as well. It is the cold waters of the ocean off the
southern continent that tend to fertilize the rest of the world. The
waters are rich in oxygen and, being heavy with cold, seep northward
at the bottom of the ocean, aerating it. When these cold waters well
upward for any reason, they bring up minerals too; where the welling
occurs, the ocean teems with life.
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FOSSILS

Sometime between the fourth century B.C. and the present, the coast-
line around Possulooli and the Bay of Naples sank beneath the Med-
iterranean, and then rose. Evidence for this is found in the marble
columns of the ruined Temple of Serapis, which were pitted by the
rock-boring mollusk Lithodromus lithophagus. Shells of the long-
dead mussels are still in place. Only while the area was submerged
could these mollusks have bored into the columns and excavated
deep pits for themselves. Below sea level a mile away, the same
species today follows tradition and bores into rock and hard mud.

The roof on Philadelphia’s Independence Hall and many of the three-
foot shingles on historic American homes were made of white cedar
that had been buried under water for up to 1,000 years. By the 1800s,
the New Jersey cedar swamps had been depleted of living white
cedar trees. It was then discovered that a layer of fallen cedar trunks
covered the swamp bottom to a depth of twelve feet. These ancient
submerged logs were mined and made into light, durable white-
cedar shakes.

Some dinosaurs were as small as hens.

The Cardiff giant, a ten-foot tall, 3,000-pound “'petrified human
being,”” was “‘discovered’’ when a well was being dug on a farm in
rural New York State in 1869. The giant, which was accepted by
doctors and archaeologists as an authentic fossil, turned out to have
been carved from a block of lowa gypsum a year earlier and buried
at the site of the future "“well.” The giant was sold and resold at ever
increasing value, a one-eighth share finally reaching $25,000. When
he was unable to buy the original, the showman P. T. Barnum had
a copy made and exhibited it successfully.




Ninety-nine percent of all forms of life that have existed on Earth are
now extinct.

Wood has an immortality all its own. Log palisades that protected
the prehistoric lake-dwellers of northern Italy have been found intact,
as have pilings buried under Venice for 1,000 years. White cedar
trees buried in the swamps of Virginia for an estimated 3,000 years
have been dug up and sawed into boards that may last another 1,000
years.

For reasons unknown, the prehistoric horse vanished in America
about 30,000 years ago. The horses of the West today are descended
directly from wild horses of central Asia, out of horses imported by
Europeans.

The stegosaurus was a dinosaur with a head so small that the nerve
knot in the middie of the back was larger than its brain.

In 1938, a coelacanth was found off the coast of Madagascar. Until
that time, this primitive fish, an ancestor of the air-breathing am-
phibians, was believed to have become extinct more than 60 million
years earlier.

When zoologists examined a platypus for the first time, some sus-
pected a hoax, thinking that parts of different animals had been sewn
together. The platypus has the fur of an otter, the tail of a beaver,
the bill and feet of a duck, and the venomous spurs of a fighting
gamecock. Although the platypus is a mammal, it lays eggs and does
not have nipples (milk oozes out of pore openings in the abdomen).
Because of its reptile-like characteristics, it is assumed now to have
descended from a link between reptiles and mammals of 150 million
years ago—a living fossil.

Because the chalky shells of certain marine animals have a com-
position that depends upon the temperature of the water in which
they were formed, a ““time thermometer’”’ can fathom when a fossil
lived, what the water temperature was, how long the fossil lived,
and in what season it died—even though it was tens of millions of
years ago.

The touring Peter the Great shipped back to Russia the Dutchman
Frederich Ruysch’s collection of 1,300 fluid-preserved examples of
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natural history—fossils, rocks, plants of many varieties—and embry-
onic stages of humans and animals. By the time the collection arrived
in St. Petersburg, the sailors had drunk the brandy in which many
specimens had been preserved.

Because the huge skeletons that were built up out of fossilized rem-
nants were clearly reptilian in nature, they were called “terrible
lizards,” which in Greek is dinosauria, by the nineteenth-century
zoologist Sir Richard Owen. But the ancient giant reptiles are more
closely related to alligators than to lizards, and should have been
named dinocrocodilia.

The tyrannosaur approached the practical limits for bipedality. The
full length of its body, from snout to tail tip, was probably fifty feet.
Its four-foot-long head was carried some nineteen feet above the
ground. lts thighs were enormous, but its forelegs were tiny, not
much longer than a man’s, and far too short to be of any use. They
couldn’t even reach the mouth.

Tyrannosaurus rex was the largest carnivorous reptile of the dinosaur
period. But it was not the largest of all dinosaurs; this distinction
belonged to the herbivorous sauropods, of which the largest, Brach-
josaurus, weighed as much as fifty tons.

Dinosaurs were mostly vegetarians, despite their enormous size and
decidedly carnivorous appearance. One exception was the mam-
moth Tyrannosaurus rex, which apparently ate other dinosaurs. The
food making up a single bite for a tyrannosaur, it was speculated,
would feed a human family of four for an entire month.
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FOUNDING FATHERS

In 1804, during President Thomas Jefferson’s first administration,
there was a plot by the Federalists of New York and New England
to secede from the United States. The plan was to run Vice-President
Aaron Burr for the governorship of New York State. Once elected,
Burr would lead an insurrection of the secession states and he would
become president of the new nation. Alexander Hamilton, the U.S.
Treasurer, refused to join the group and instead used his influence
to ruin Burr’s election chances. Burr’s fury at Hamilton’s interference
led to the famous duel in which Burr mortally shot Hamilton.

Paul Revere, the greatest silversmith of colonial America, was a
failure at his second trade, copperplate engraving. His artistry on
copper was poor, and he worked at engraving only when he was
financially hard put.

At his death, at the age of ninety-five years and two months, in
November 1832, the last surviving signer of the Declaration of In-
dependence was the nation’s wealthiest man. Charles Carroll, of
Maryland, a Revolutionary War patriot, Irish-American Catholic,
squire, lawyer, and businessman, had "’dabbled” in canals and rail-
roads. At the age of ninety-two, he broke the ground in Baltimore
for work on the first passenger and freight railroad in the U.S.

Although the Declaration of Independence was adopted in July 1776,
it was not until printer Mary Katherine Goddard distributed her first
edition of the Declaration—when commissioned by Congress in Jan-
uary 1777—that all of the signers were publicly identified.

Not until 1826 were fireworks used to celebrate the Fourth of July.
Coincidentally, it was the very day that two of the founding fathers
died, but their demise did not interfere with the national celebration
of the fiftieth anniversary of the Declaration of Independence. It took
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four days for the news of John Adams’s death to reach Washington
and two days for the capital to learn of Thomas Jefferson’s death.

British ships in the English Channel fired a salute of twenty guns
when word reached them that the country’s erstwhile great adversary,
President George Washington, had died in the States.

The first U.S. Chief Justice, John Jay, bought slaves in order to free
them.

“’You replace Mr. Franklin,” said Comte de Vergennes on Thomas
Jefferson’s arrival as envoy to France. "I succeed him,” Mr. Jefferson
replied; “’no one could replace him.”

Presidents George Washington and John Adams had to employ pro-
tection money—paying off certain pirates in the Mediterranean Sea
with a couple of million dollars—while Congress debated the cre-
ation of a U.S. navy.

James Madison was the “’Father of the Constitution.” But it was
against Madison, serving as Secretary of State under Jefferson, that
the historic first case was brought in which the Supreme Court as-
serted a right to declare unconstitutional an act of Congress. The
landmark decision, Marbury v. Madison, established the vital doc-
trine of judicial review.

Alexander Hamilton, a major mover in the call for the Constitutional
Convention, wanted to make the nation “the united state of Amer-
ica,” doing without individual states altogether.

Thirteen years after Thomas Jefferson successfully urged the U.S. to
abandon British currency and adopt decimal currency, the French
revolutionaries designed and instituted the metric system, which Jef-
ferson no doubt would have preferred and whose adoption then
would have saved the U.S. much economic disarray today.

When George Washington first visited Massachusetts as U.S. Pres-
ident, he had accepted an advance invitation to dine with Governor
John Hancock, fully expecting that Hancock would call on him first.
But when Washington arrived in Boston, Hancock was not among
the welcomers, sending word that gout made it impossible for him
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to move from his house. Washington realized that Hancock, a strong
states’ rights advocate, was trying to establish the principle that when
a President visited a state, he did so only as a guest of the governor.
Washington canceled the dinner engagement. Hancock got the mes-
sage, literally and figuratively, sent emissaries, and came to call.

In 1826, Thomas Jefferson, then eighty-three years old, was flat broke
and in debt for $107,000. He convinced the Virginia state legislature
to allow him to sell lottery tickets, and the winner would get Jef-
ferson’s land. The lottery was not successful. When Jefferson died,
he left many unpaid debts.

Thomas Jefferson apparently did not love his mother. In his diary,
he made exactly one reference to her. “March 31st—My mother
died about 8 o’clock this morning. In the 57th year of her age.”
When he once was told by a servant that his mother’s house had
burned down, Jefferson’s first question was, *’What about my books?”’
Jefferson did not invite his mother to live in his-home. (According
to one story, she was “’crazy’’ and thrice tried to burn down her
house before finally succeeding.)

One of the most popular men during Europe’s Age of Enlighten-
ment—probably the most popular in France—was an American, Ben-
jamin Franklin. His portrait was to be seen everywhere in Paris, in
store windows and in many private houses. His image appeared on
medals, medallions, rings, watches, snuffboxes, and bracelets. John
Adams said that Franklin’s reputation ““was more universal than that
of Leibniz or Newton, Frederick or Voltaire, and his character more
beloved and esteemed than any or all of them.”

George Washington had to borrow £500 to pay off his debts and
another £100 for the expenses of the trip to his inauguration in New
York, in 1789. Washington, one of the richest men of his time, was
“land-poor.” He borrowed the money from Richard Conway of
Alexandria, Virginia, and said that “’short crops and other causes not
entirely within my control” were the reasons.

Thomas Jefferson chose not to attend ceremonies marking the death
of George Washington in 1799, nor did he write a note of condolence
to Washington’s widow. This enmity stemmed from the last year of
Washington’s second term as U.S. President, when he suspected
Jefferson of being responsible for scurrilous attacks in the press on
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him. Jefferson denied responsibility and Washington accepted his
word, but there was a chill between them thereafter.

President Thomas Jefferson told Congress that the Louisiana Purchase
he had effected was unconstitutional, but he urged that the agreement
with Napoleon be ratified, casting behind them ““metaphysical sub-
tleties.”’

George Washington refused to publish his recollections or to let those
men who knew him reach the printed page. ’Any memoirs of my
life,” he said in 1784, “would rather hurt my feelings than tickle my
pride whilst I lived. 1 had rather glide gently down the stream of life,
leaving it to posterity to think and say what they please of me, than
by any act of mine to have vanity or ostentation imputed to me. .
. . I do not think vanity is a trait of my character.”

The first English settlement in what became New England was found-
ed thirteen years before the arrival of the Pilgrims. In 1607, a settle-
ment was established at Popham Beach, Maine. After a year, its
inhabitants found the climate too harsh, and departed.

Thomas Paine, whose best-selling forty-seven-page book Common
Sense hastened the Declaration of Independence, designed the first
long bridge that could cross a river without a supporting prop in the
middle.

Thomas Jefferson was a smuggler of sorts. He went into northern
Italy, in 1787, to see the machines used there for cleaning rice seed,
and was able to filch and bring back to the U.S. samples of rice that
he gave to planters in Georgia and South Carolina. He also picked
up information about the olive tree.

George Washington was not born on “Washington’s Birthday,”” Feb-
ruary 22. He was born on February 11, 1732, according to the Julian
calendar then used in Great Britain and the colonies. In 1752, they
switched to the Gregorian calendar (which we use today) and
dropped eleven days. Washington shifted his birthday by eleven
days—as did many of his contemporaries—in order to keep the ’real”’
day.

The President’s Cabinet is not mentioned in the Constitution. But
George Washington found that he had to consult regularly with the
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Secretary of State and other heads of major departments, and the
Cabinet developed from this practice of the first President.

Thomas Jefferson did important scientific work. He experimented
with new varieties of grain and studied and classified fossils at a time
when the investigation of these objects was in its infancy. On the
other hand, he refused to believe meteorites fell from the sky. When
scientists in Connecticut reported witnessing such falls, Jefferson is
reported to have stated: "I would rather believe that two Yankee
professors would lie than that stones fall from the sky.”

James Oglethorpe, English general and philanthropist, established
the colony of Georgia as a refuge for the rehabilitation of men freed
from English debtors’ prisons. His liberal, humanitarian ideals failed
when few debtors came to the new colony and many of those reverted
to their old ways. Oglethorpe himself ran into debt after spending
his fortune to develop the colony. He was recalled to England and
court-martialed in 1743, but the charges were dropped.

A former U.S. Vice-President, Aaron Burr, was charged with trea-
son—for trying, it was said, to separate the Western lands from the
U.S. and establish his own rule in the early 1800s. He was acquitted,
but his image remained tarnished.

Apparently, Mason Locke Weems could tell a lie. It was Weems
(1759-1825), clergyman, author, and promoter, who concocted
that famous cherry-tree story in his book Life of George Wash-
ington: With Curious Anecdotes, Equally Honourable to Himself
and Exemplary to His Young Countrymen.

George Washington seldom slept more than three or four consecutive
hours in any day during the Revolutionary War.

Signing a memorial to Congress for the abolition of slavery was the
last public act of Benjamin Franklin.

Thomas Jefferson was so upset with the Continental Congress’s ed-
iting of his original Declaration of Independence that for years af-
terward he sent copies of both the original and the final versions to
friends and asked their opinions as to which version they preferred.
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The epitaph over Thomas Jefferson’s grave reads: ‘"Here was buried
Thomas Jefferson, author of the Declaration of American Indepen-
dence, of the statute of Virginia for religious freedom, and father of
the University of Virginia.” There is no mention that Jefferson was
the U.S.’s third President, serving two terms. Jefferson wrote the
epitaph himself.

Ben Franklin wanted the turkey, not the eagle, to be the U.S. national
symbol. He considered the eagle ““a bird of bad moral character”
because it lives by sharping and robbing.”

The British erected in London’s Trafalgar Square a statue of the U.S.
President, George Washington, whose armies overthrew British rule
in the colonies.

Throughout the secret discussions of the delegates meeting to prepare
the new U.S. Constitution, the founding fathers held a distrust of the
common man and democratic rule—in the opinion of the political
analyst Richard Hofstadter. George Washington, who was the pre-
siding officer, exhorted the delegates not to produce a document of
which they themselves could not approve simply in order “'to please
the people.” Alexander Hamilton charged that the “‘turbulent and
changing”” masses ‘’seldom judge or determine right,” and he advised
setting up a permanent governmental body that would “check the
imprudence of democracy.”

Four of the most prominent American politicians did not attend the
Constitutional Convention of 1787, which was called for the purpose
of amending the Articles of Confederation, the supreme law of the
land at the time. The four were Thomas Jefferson, who was the U.S.
minister to France; John Adams, minister to England; Samuel Adams,
who had not been elected a delegate; and Patrick Henry, who refused
to attend. Henry feared the convention would devise a strong central
government that would interfere with the rights of the states and of
the people.

Collectors have paid as much as $16,000 for the signature of Button
Gwinnett. Gwinnett was born in England of a Welsh family and
became a rich rice merchant in Georgia, and eventually chief ex-
ecutive of the state. A year after signing the Declaration of Inde-
pendence—his signature is the first one on the upper left of the
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parchment—Gwinnett was killed in a duel. Because he died so young
(forty-four), his signature is one of the rarest of American holographs.

In addition to silversmithing, Paul Revere practiced dentistry in co-
lonial Boston. He learned the craft from a surgeon dentist and ad-
vertised himself as being prepared to fix loose false teeth and to clean

teeth.
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Sir Isaac Newton (1642-1727), the English mathematician and nat-
ural philosopher who is considered by many to be the greatest sci-
entist who ever lived, did practically all his scientific work prior to
becoming master of the mint in 1699. Though he did reform the
English coinage system, which was no mean feat in itself, Newton’s
scientific efforts and accomplishments were practically nil in his last
twenty-five years.

Benjamin Franklin invented the rocking chair.

The assembly-line process, with its division of labor and standardized
parts—exploited so successfully by Henry Ford—was pioneered by
Eli Whitney over a hundred years earlier. Whitney, more famous for
his invention of the cotton gin, applied these techniques in fulfilling
a U.S. government contract for muskets in 1798.

When Alfred Nobel’s nitroglycerine factory blew up in 1864, killing
his brother, the Swedish government refused to allow the factory to
be rebuilt. Nobel, who had invented dynamite, came to be looked
upon as a mad scientist viciously manufacturing destruction. He
fought that reputation all his life, finally winning out posthumously
with the establishment of the Nobel Prizes in his will.

Antoine Laurent Lavoisier (1743-94) did more for chemistry than any
man, before or since. He was one of the first to introduce effective
quantitative methods in the study of chemical reactions. He ex-
plained combustion. He clearly described the role of oxygen in the
respiration of animals and plants. His classification of substances is
the basis of the modern distinction between chemical elements and
compounds and is the basis of chemical nomenclature. But Lavoisier
failed to do the one thing he most wanted to do: discover a new
element.



Albert Einstein’s famous letter of August 2, 1939—it was prepared
by the nuclear physicist Leo Szilard—advised President Franklin Roo-
sevelt on the probability that a nuclear chain reaction could be set
up in a large mass of uranium, "’by which vast amounts of power
and large quantities of new radiumlike elements would be gener-
ated.” If this phenomenon occurred, construction of atomic bombs
would be possible. The letter noted that "it is conceivable—though
much less certain—that extremely powerful bombs of a new type,
carried by boat and exploded in a port, might very well destroy the
whole port, together with some of the surrounding territory. How-
ever, such bombs might very well prove to be too heavy for trans-
portation by air.”’

The seventeenth-century French mathematician, physicist, philoso-
pher, and stylist Blaise Pascal built a calculating machine and a slide
rule in his childhood, laid the foundation for the modern theory of
probabilities, invented the mathematical triangle that bears his name,
discovered the properties of the cycloid, and advanced differential
calculus. But his best-known remarks had nothing to do with science.
He was the man who said that if Cleopatra’s nose had been differently
shaped—aquiline, for instance—or if Cromwell’s bladder had not
been obstructed and he had lived longer, the history of the world
would have been altered.

The English scientist Isaac Newton and the German mathematician
Gottfried W. Leibniz, working independently, both discovered cal-
culus, the branch of mathematics that studies continuously changing
quantities.

Though he had never seen a clock, Benjamin Banneker (1731-1806)
was able to make a clock, in 1754, that ran accurately for a score
of years. Banneker was a mathematician, astronomer, surveyor of
the District of Columbia, and almanac publisher.

The eccentric English chemist and physicist Henry Cavendish (1731-
1810) had no appropriate instruments for the purpose, so he meas-
ured the strength of an electrical current in a direct way. He shocked
himself with the current of the charge and estimated the pain. (He
managed to live to be nearly eighty.)

John A. Roebling (1806-69), America’s pioneer bridge builder and
designer, died before his greatest achievement, the Brooklyn Bridge,
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was completed in 1883. [njured while visiting the bridge site before
construction began, in 1869, he developed tetanus and died. His
son Washington (1837-1926), a talented engineer in his own right,
took over his father’s project and saw it through, but at great personal
sacrifice. Washington was stricken in 1873 by the “bends” while
working in pressurized concrete chambers many feet under the river.
He was so weak and ill thereafter that for a decade he had to direct
the construction of the bridge from a window of his Brooklyn house.
He was aided by his wife, who acted as liaison.

Isaac Newton dropped out of school when he was a teenager, at his
mother’s behest. She hoped he would become a successful farmer.

As a reward for snatching a boy from the path of an oncoming railroad
locomotive, the teenage Thomas Edison was offered telegraphy les-
sons by the boy’s grateful father. Edison quickly became one of the
best and fastest telegraphers in the U.S.

When the French physicist Guillaume Amontons (1663-1705) went
deaf at an early age, he considered it a blessing. It permitted him,
he said, to concentrate on his scientific work. He made a thermom-
eter that was somewhat more accurate than Galileo’s, showed that
each gas changes in volume by the same amount for a given change
in temperature, gained a vision of a kind of absolute zero, designed
barometers that could be used at sea, and invented an early type of
semaphore.

John Shaw Billings (1838-1913), who started out as a surgeon, was
responsible for a wide range of accomplishments. During his amaz-
ing career, he served in the U.S. Civil War as medical inspector of
the Army of the Potomac, was in charge of the surgeon general’s
library in Washington (which he later expanded and catalogued),
designed plans for the construction of Johns Hopkins Hospital, wrote
essays on hospital administration and training that have become
classics, united the various free circulating libraries of New York
City, and supervised compilation of the U.S. censuses in 1880 and
1890. It was at Billings’s suggestion that punch-card machinery was
developed—the beginnings of computer technology.

Burial in Westminster Abbey was a great honor, but it was the only
great honor granted to Charles Darwin by the ultrarespectable gov-
ernment of Great Britain under Queen Victoria. When Darwin re-
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ceived the Copley medal of the Royal Society, in 1865, it was for
his achievements as a biologist and naturalist and not for his historic
theory of evolution.

Henry David Thoreau (1817-62), the American author and naturalist
who spent more than two years in close harmony with nature, leading
a near-solitary life free of materialistic pursuits, built his hermitage
cabin on the shore of Walden Pond near Concord, Massachusetts.
The cabin was only 500 yards from the railroad tracks connecting
Fitchburg and Boston.

The suggestion of a moratorium on invention was put forward in
1933 by Sir James Alfred Ewing, an eminent British engineer. The
moratorium would have allowed for assimilation and integration of
the existing mass of inventions and for evaluation of further proposals.

Albert Einstein was offered the presidency of Israel. He refused the
opportunity, having no head, he said, for human problems.

Freud never learned tc read a railway timetable. He almost always
had to be accompanied on a journey.

Thomas Edison’s first patented invention was a voting machine, de-
signed in the 1860s and completely uninteresting to the customers
for whom it was intended. It took many years before it was considered
acceptable by American politicians.

The story of Newton and the apple is one legend that’s true. Newton
described it himself. He saw an apple fall from a tree to the ground
at a time when the crescent moon was in the evening sky. He pon-
dered on whether the moon was held in the grip of the same force
the apple was—the rest is history. However, there is one part of the
legend that isn‘t true. When it fell, the apple did not hit Newton on
the head.

Louis Pasteur, whose work on wine, vinegar, and beer led to pas-
teurization, had an obsessive fear of dirt and infection. He refused
to shake hands, and he carefully wiped plate and glass before dining.

Gregor Johann Mendel, an Austrian monk who founded the science
of genetics, went unappreciated in a variety of ways. He wanted to
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be a college teacher, but thrice failed to pass the necessary exami-
nations. (His University of Vienna examiner wrote that he lacked
“insight and the requisite clarity of knowledge.’’) When Mendel sent
the result of his classic pioneering experiments in genetics to a Swiss
botanist, it was returned with brief and cold comments. When he
published his work, it went unnoticed, and as a result Mende! gave
up his scientific labors. The importance of his work wasn’t under-
stood until 1900, sixteen years after his death.

Claude Bernard dropped out of school because it was his ambition
to be a great writer. At the age of twenty-one, he wrote a five-act
tragedy called Arthur of Brittany and brought it to a well-known
Parisian critic. The critic read the play and strongly advised young
Claude to return to school at once and forget all about writing. Claude
did—and became one of the greatest biologists in history, virtually
founding “experimental physiology.”” When he died in 1878, he was
given a state funeral, the first scientist upon whom France had be-
stowed this honor.

Albert Einstein’s last words will never be known. He spoke them in
German, and the attending nurse did not understand German.

Rudolf Virchow (1821-1902), the German scientist who was the first
to engage in cancer research on a scientific basis, was dead set
against the germ theory of disease advanced by Pasteur. Rather than
be forced to admit he was wrong on this point and Pasteur right,
Virchow—who had practically founded the science of pathology and
made important advances in anthropology—quit science altogether
and went into politics.

So given to detail was the English chemist James Smithson (whose
generosity led to the founding of the Smithsonian Institution in Wash-
ington, D.C.) that he even analyzed a tear he observed gliding down
a lady’s cheek. He managed to catch half of the drop on a crystal
vessel and submitted it to reagents, detecting what was then called
microcosmic salt, with “muriate of soda’” and three or four more
saline substances held in solution.

George Perkins Marsh, of Woodstock, Vermont, may have been the
world’s first ecologist. He correctly predicted that invention of the
silk hat would cause the formation of many small lakes and bogs in
the U.S.; the reason: there would be a reduced demand for beaver
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furs, and beavers in large enough quantities would again set about
their business of reshaping the geography. Marsh was a polymath.
He spoke twenty languages, and his fields of study and activity in-
cluded art, architecture, literature, anthropology, law, politics, di-
plomacy, philology, geography, and education. He served Lincoln
as minister to Italy. While there, he completed his groundbreaking
classic, Man and Nature, or Physical Geography as Modified by
Human Action.

Einstein, who said he refused to make a profit out of science—""My
laurel is not for sale’’—declared that had he known the Germans
would not succeed in developing an atomic bomb, he would have
done nothing for its development in the U.S.

Their mothers’ fierce and single-minded ambition for them drove
Dmitri Mendeleev, William Thomson, and Ernest Rutherford into
lives of science. (Mendeleev developed the concept of the periodic
law of classification of elements. Thomson [Baron Kelvin] contrib-
uted to thermodynamics and coordinated various theories of heat.
Rutherford won a Nobel Prize for chemistry, for his research in ra-
dioactivity.)

Thomas Edison, “the wizard of Menlo Park,” established an in-
vention factory,” the first industrial research laboratory, with the
hope of producing a new invention every ten days. In one four-year
period he obtained 300 patents, or one every five days. In all, he
patented nearly 1300 inventions. (His favorite accomplishment: the
phonograph.)

Ernest Rutherford (1871-1937), a New Zealand scientist working at
the Cavendish Laboratory at Cambridge, England, in the 1890s, be-
came the first man to split the atom, thus establishing the new science
of nuclear physics. He gathered around him a group of brilliant
nuclear physicists. Their work led to release of nuclear energy and
eventually to the atomic bomb. Among his pupils were fourteen
future Nobel Prize winners.

More than once, the English physicist William Crookes (1832-1919)
fogged photographic plates during the running of his Crookes tube,
even though those plates were enclosed in their containers. He
missed the connection, however. A decade later, Wilhelm Roentgen
(1845-1923) used a Crookes tube and discovered X-rays that had the
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ability to pass through solid material. This initiated the Second Sci-
entific Revolution and won Roentgen a Nobel Prize.

The French mathematician Pierre Bouguer (1698-1758), who was
among the first to measure the intensity of light, became a professor
of the Hydrographic School in Paris at the age of fifteen. He is said
to have taught mathematics to his instructors when he was ten.

Alexander Graham Bell was working to improve the telegraph when
he invented the telephone.

One of the most famous experiments in the history of physics was
a failure. Albert Abraham Michelson and Edward Williams Morley
tried to measure the change in the speed of light when it traveled
with and when it traveled against the motion of the Earth. All their
efforts failed; they could find no change. Attempts to explain the
failure ended with Einstein’s theory of relativity, which showed that
the speed of light in a vacuum never varied. (Every scientist wishes
he could have such a failure.)

On the eve of World War |, the chemist Chaim Weizmann—a fiery
Zionist working in England—discovered a way to put a particular
strain of bacterium to work synthesizing the compound acetone in
the course of its fermentation of grain. Acetone supplied the essentials
for the manufacture of cordite, and thus guaranteed Britain a war-
long supply of explosives. It was partly in response to Weizmann'’s
achievement that the British government was induced, in 1917, to
put forth the Balfour Declaration agreeing to the reestablishment of
a Jewish national state in Palestine. (Weizmann'’s process also had
peacetime application. It was the forerunner of the deliberate use of
microorganisms for a wide variety of syntheses. Such compounds as
penicillin and vitamin B,, were produced by microorganisms culti-
vated for the purpose.)

Television is the indirect offspring of a ray of sunlight. Noticing that
his instruments malfunctioned in sunbeams, Joseph May, working
in a cable station off the coast of Ireland in 1861, finally traced the
disturbance to selenium resistors whose current varied with the
amount of light they received. A mosaic of such cells was soon
fashioned into an image collector for transmission.

One man—Isaac Newton—presented the world in 1665 with three
fundamental discoveries: the method of calculus, which is the basis

150 / Cenius



for much of modern mathematics; the spectral composition of light
along with the fundamentals of optics; and the law of universal
gravitation and the basic laws of mechanics. Newton was then twen-
ty-three years old.

The roots of Einstein’s intellectual development of relativity grew,
he said, from his wonder at what light waves would look like to him
if he moved as fast as they did.

In 1813, an almost uneducated boy of sixteen named Joseph Henry
(1797-1878) was vacationing near Albany. He chased a rabbit under
a church building, found some of the floorboards missing, and de-
cided to explore the church. On a bookshelf, he found a volume
called Lectures on Experimental Philosophy, leafed through it, and
grew fascinated. The owner of the book let young Joseph keep it,
and the boy went back to school to learn more. He became the
greatest scientist in nineteenth-century America, heading the nation’s
scientific mobilization during the Civil War. Henry invented the first
electromagnetic telegraph, the basis of the commercial telegraph
system. He instituted the weather-report system and was the first
secretary and director of the newly founded Smithsonian Institution.
When Henry died, President Rutherford B. Hayes attended the fu-
neral.

Thomas Alva Edison made only one purely scientific discovery: the
“Edison effect.”” It involves the flow of electricity across a vacuum.
He patented the effect, but could think of no use for it, and went on
to other things. The Edison effect, however, turned out to be the
basis of the whole electronics industry—radio, television, and all.

Newton, when asked how he managed to make all those important
discoveries, replied, “Nocte dieque incubando’ (*‘By thinking about
it night and day”).

One of the fundamental laws of physics, the law of conservation of
parity, said that if you perform an experiment and then perform
exactly the same experiment but reverse left and right, the same
result should be obtained. Chien-Shiung Wu, an experimental phy-
sicist with a laboratory at Columbia University, was able to announce
in 1957 the overthrow of parity. For the first time in the history of
physics, an experiment had been conceived and carried out to upset
a basic law.
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The first person to work out the manner in which a telescope handled
light according to strict scientific principles was the German astron-
omer Johann Kepler. His eyesight was so bad, however, that it was
useless for him to try to use a telescope himself.

The one relationship involving the electric current that almost every
high-school student learns is Ohm'’s Law—the flow of current is equal
to the voltage divided by the resistance. The man who worked this
out, in 1827, was a German high-schoo! teacher, Georg Simon Ohm.
He hoped to get a university professorship as a result of discovering
the relationship. Not only did he not get the university appointment,
but the finding produced such opposition from some other scientists
that Ohm was forced to resign his high-school position. In the then
class-conscious Germany it was unthinkable for a high-school teach-
er to seek a university position.

Thomas Young, who worked out the wave theory of light in 1803,
was an infant prodigy. He could read at two and had worked his
way twice through the Bible at four. During his youth, he studied
a dozen languages, and could play a variety of musical instruments.
At Cambridge, he was called Phenomenon Young. In addition to his
theory of light, he was the first to make progress in deciphering the
Egyptian hieroglyphics.

Asaph Hall, the discoverer of the satellites of Mars, had an unusual
career. He had been a carpenter without formal education and was
mostly self-taught, picking up bits as he went along. He became
interested in astronomy in 1857 and took a job as an assistant at
Harvard College Observatory at a salary of $3 a week. Only six years
later, he became a professor—fourteen years before his discovery in
1877.

Thomas Edison, who bordered on the totally deaf, did not think of
the phonograph in terms of music and entertainment. He was inter-
ested in the business and educational potential of his invention—
dictation, recordings for the blind, oral histories, the preservation of
languages, the teaching of elocution, and clocks that could tell time
aloud. He envisioned other uses, too, for another of his epochal
inventions, the motion picture. “Americans require a restful quiet
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in the moving-picture theater,” he was quoted in 1926 in The New
York Times, “’and for them talking . . . on the screen destroys the
illusion. Devices for projecting the film actor’s speech can be pre-
faced, but the idea is not practical.”

On every October 19 for the rest of his life, Robert Goddard (1882-
1945) recollected the October 19 in 1899 when he, then a seventeen-
year-old high-school sophomore, climbed a cherry tree and expe-
rienced a kind of epiphanal vision that launched his interest in rocket
technology and space exploration. His vision was of a vehicle that
would transport human beings to the planet Mars. Twenty-seven
years later, Goddard launched a rocket from his Aunt Effie’s farm in
Massachusetts.

“The cow must go’—a Henry Ford dictum in 1921. Always the
iconoclast, the industrialist proposed that milk be made synthetically.
His regard of dairy cows as inefficient and unsanitary animals may
have stemmed from unpleasant experiences on his father’s farm,
where milking had been an exasperating and disagreeable labor.

Charles Dickens believed that a good night's sleep was possible only
if the bed was aligned from north to south. In this manner, he thought,
the magnetic currents would flow straight through the recumbent
body.

We all learned that Thomas Alva Edison invented the electric light,
in 1879, by using a carbon filament in an evacuated bulb (one from
which the air had been pumped). Actually, the English inventor
Joseph Wilson Swan produced such an electric light at about the
same time. In fact, Swan was using a carbon filament two decades
before Edison, but couldn’t get light bulbs in which the vacuum was
good enough. Eventually, in 1883, Edison and Swan formed a joint
company in Great Britain.

It could have been the Gray System, rather than the Bell System—
but Elisha Gray’s description of his invention arrived in the U.S.
Patent Office a few hours after Alexander Graham Bell’s. Bell noted
that “it is a strange fact that important inventions are often made
almost simultaneously by different persons in different parts of the
world.”” (There were about 600 lawsuits over the Bell telephone
patents.)
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The newly unified Kingdom of Italy apparently expelled all but one
Jesuit in 1870—Pietro Angelo Secchi, whose importance as an as-
tronomer outweighed the fact of his membership in the order. Secchi
employed photography, and was the first to make color drawings of
Mars and to show the yellow desert areas and the darker areas.

The German mathematician Johann Karl Friedrich Gauss (1777~
1855) proposed that long, ten-mile-wide strips of trees delineating
the Pythagorean theorem be planted in the Siberian steppes so that
watchers from other worlds might see that people on Earth were
bright enough to know geometry, and, who knows, they might even
respond with cyclic quadrilaterals. For the same purpose, the Aus-
trian Joseph Johann von Littrow suggested, in 1840, that immense
fires set in geometrical patterns in the Sahara could be seen from
other planets.

Albert Einstein published a triple thunderbolt of three historic papers
in 1905, but it took him four more years to land a professorship (and
a poorly paying one at that), at the University of Zurich. He was a
clerk in a Swiss patent office while revolutionizing physics.

There was some intention in 1912 of giving a Nobel Prize jointly to
Thomas Alva Edison and the electrical engineer Nikola Tesla. Both
were well deserving of the honor. Tesla, who was eccentric, loathed
Edison because he believed he had been cheated by Edison in a
financial transaction. Tesla refused to be associated with Edison in
the honor, and the physics prize instead was awarded to a Swedish
inventor of lesser merit.

The German mathematician Gottlob Frege prepared a colossal two-
volume book systematizing the entire structure of mathematics. The
first volume appeared in 1893. The second was about to appear in
1903, when the young Bertrand Russell, the English mathematician,
asked Frege how his mathematical system would solve a particular
conundrum. It couldn’t, and Frege was forced to publish a final note
to the second volume admitting that the very foundation of his rea-
soning was shattered and his two volumes were useless as a total
synthesis,

Thomas Alva Edison was one of a fair number of geniuses who did
poorly in school. (Einstein, Newton, and Pasteur were three others.)
In fact, Edison’s mother, a schoolteacher, was so offended with the
bad reports young Tom was getting at school that she took him out
of school altogether and taught him herself.
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During World War |, Albert Schweitzer, famous later as a theologian,
musician, and medical missionary, made a living by giving organ
recitals and lectures in Europe after being deported from Africa. As
an enemy alien of German nationality living at his own hospital in
French Gabon, Dr. Schweitzer was then imprisoned in France. He
was freed in an exchange of prisoners and earned money to pay his
hospital’s debts by his concerts and theological lectures. (He had
been a church organist as a youth and had earned a degree in the-
ology in addition to his Ph.D. and M.D.) He returned to Africa in
1924. In 1952, he was awarded the Nobel Peace Prize.

Thomas Edison, though still in possession of his sight, found Braille
preferable to visual reading.

The American physicist Henry Augustus Rowland (1848-1901) was
well known for his modesty. Once, when he testified at a trial as an
expert witness, a lawyer asked him who the greatest living American
physicist was. Rowland answered, “’I myself am.”” Afterward, when
a friend asked him in amazement how he could give such an un-
characteristically conceited answer, Rowland replied, "I couldn’t
help myself. | was under oath.”

Some historians of science claim that the handsomest of the great
scientists was the English chemist Humphry Davy. His lectures on
science during the years of the Napoleonic wars were extremely
successful, society women flocking to them as much to see him as
to hear his excellent talks. He discovered seven new elements and
nitrous oxide (a gas), and he invented the miner’s lamp. He seems
also to have been a talented poet, according to the estimate of such
established poets as Wordsworth and Coleridge.

Charles Darwin’s theory of evolution owes much to his grandfather,
Dr. Erasmus Darwin, who was one of England’s outstanding physi-
cians and the author of a poem called Zoonomia, which was written
both as a medical textbook on the subject of disease and an expla-
nation of life. Erasmus Darwin’s theories on the subject of man'’s
origin were widely translated in the early nineteenth century.

Robert Hooke (1635-1703) was considered the greatest mechanic
of his age, and one of the most eminent microscopists. He was a
most ingenious and capable experimenter in almost every field of
science. It was Hooke’s discovery of what is now called the hairspring
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that made small and accurate timepieces possible and, by eliminating
the bulky pendulum, led uitimately to wristwatches and ship’s chron-
ometers. He coined the word ““cells’” in discovering the porous struc-
ture of cork, and made some of the most beautiful drawings of
microscopic observations ever made, particularly of insects, feathers,
and fish scales. When London was destroyed by the Great Fire of
1666, Hooke found himself busily engaged in rebuilding projects
and never returned to his microscopy.

Christian Heinrich Heinecken, who lived only four years, from Feb-
ruary 6, 1721, to June 22, 1725, became famous as “‘the Child of
Lubeck” (Germany). When he was about 2% years old, he was
versed in the history of the Old and the New Testament. He had
learned French and Latin by the time he was three. The only person
on record who comes close to this precocity is Kim Ung-Yong of
Seoul, born on March 7, 1963, who at the age of four composed
(and published) poetry and spoke Korean, English, German, and
Japanese. When he was four years and eight months old, he per-
formed integral calculus on a live television program in Tokyo, The
World Surprise Show. Qs in this range are not measurable, but his
is estimated to be around 210. Among known personalities with an
estimated 1Q of about 200—usually early achievers—were Emanuel
Swedenborg (1688-1772), Johann Wolfgang von Goethe (1749-
1832), and John Stuart Mill (1806-73).

The longest delay on record in awarding a Nobel Prize was in the
case of the American physician Francis Peyton Rous. In 1911, he
discovered a virus that caused a particular variety of cancer. It was
not until 1966, fifty-five years later, that the work was finally judged
important enough for a Nobe!l Prize. Rous was still alive—eighty-
seven years old—and still working. He died at the age of ninety-one,
working nearly to the end.

One of the premier scientific theorists of the century, perhaps an
equal of Einstein, is a man who cannot raise his head without great
efforts and whose slurred monotone is comprehensible to just a few
intimates. Stephen Hawking, of Cambridge University, is a victim
of a rare, wasting disease of the nervous system and muscles. Because
he cannot write his intricate equations, Hawking must remember
them as they flash into his mind. This is comparable to Mozart's
having composed an entire symphony in his head. Hawking’s special
province is the physics of black holes.
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Alexander Graham Bell was also interested in eugenics, and devel-
oped a more prolific breed of sheep.

Scientists require powers of concentration, but even that can be
carried too far. In 1807, the mathematician Johann Karl Friedrich
Gauss was caught up in a problem while his wife lay sick upstairs.
When the doctor told him his wife was dying, Gauss waved him
away and, never looking up from his problem, muttered, ““Tell her
to wait a moment till I'm through.”

The botanist George Washington Carver, who is best known for his
pioneer work with peanuts, developed 536 dyes when experimenting
with plant leaves, fruits, stems, and roots. Forty-nine separate dyes
were derived from the scuppernong grape alone.

The youngest Nobel Prize winner was twenty-five-year old William
Lawrence Bragg who, with his father, shared the award for physics
in 1915 for work they had done on the determination of crystal
structure by X-ray diffraction.

It was said in 1928, when Congress awarded Thomas Alva Edison
a gold medal, that the inventions of “the wizard of Menlo Park”
were worth $25 billion to humanity.

The physiologist Otto Loewi was working on the mechanism of nerve
action, in particular on the chemicals produced by nerve endings.
One night in 1921 he woke at three o’clock with the perfect exper-
iment in mind, but in the morning couldn’t read what he had jotted
down in the dark. The next night he again woke at three with the
clear thought once more in mind. But this time, he went straight to
the laboratory and began work. Within two hours, he had proved
his theory. The consequences of his findings became important
enough so that in 1936 Loewi shared in the Nobel Prize for physi-
ology or medicine.

Among the designs left by Leonardo da Vinci almost 500 years ago—
with notes written backward to be read with a mirror—were the
parachute, life jacket, water pump, swim fins, well digger, paddle-
wheel boat, horseless carriage, sprocket chain, steam gun, water
turbine, lens-grinding machine, shrapnel, machine gun, airplane,
helicopter, submarine, and mass production.
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Benjamin Franklin developed the first pair of bifocal spectacles. He
had owned two pairs of spectacles, one for reading and the other for
“‘greater distances.” He had the lenses of both pairs cut horizontally
in half. He assembled the near and far lenses so the top halves of
the spectacles contained the distance (least convex) lenses and the
bottom halves contained the reading (most convex) lenses. Franklin
noted that “’by this means, as | wear my spectacles constantly, | have
only to move my eyes up or down, as | want to see distinctly far or
near, the proper glasses being always ready.’’

A long career of being always right made it impossible for Thomas
Edison to endure being wrong. Committed thoroughly to the use of
direct electrical current, Edison unscrupulously fought the use of
alternating current. He lobbied New York State into adopting a.c.
for its newly devised electric chair (and a.c. is indeed more efficient
in electrocution than direct current), and then he pointed with great
horror to the electric chair as an example of the deadly nature of
a.c.

Joseph Priestley is immortal in the history of chemistry as the dis-
coverer of oxygen, in 1774. Lost in that glory is the fact that he also
discovered soda water and that he gave the name “rubber” to that
soft, bouncy stuff because it could be used to rub out pencil marks.

Nearly five centuries ago, Leonardo da Vinci had notions, later
proved correct, about fossils, about the circulation of the blood,
about the Earth not being the center of the universe, about falling
bodies, and about anatomy. His close observation and his amazing
skill at drawing were such that his pictures of waves and bubbles in
water could be improved on only by the slow-motion camera. But
his genius went for naught. He kept these ideas to himself, writing
them in code in voluminous notebooks, so that his contemporaries
knew little of his ideas and remained uninfluenced by them. Most
of these writings remained unpublished until the nineteenth century.
Two lost works were found in 1965 in the National Library of Spain
in Madrid.

The cars on the freeways today would be electrics if Thomas Alva
Edison had had his way. At the turn of the century, he worked on
an improved battery to power an electric car that would be quiet,
light, clean, and odorless. By 1909, his new battery was on the
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market, but it was too late. Ford’s internal-combustion engine had
become king of the road.

William Thomson (who became Baron Kelvin) entered the University
of Glasgow at the age of eleven, and finished second in his class in
mathematics. His first paper on mathematics was written while he
was still in his teens but was read to the Royal Society of Edinburgh
by an elderly professor. It didn’t seem proper to have it read by a
schoolboy just because the schoolboy wrote it.

Dr. Alexis Carrel immigrated to Canada from France in 1904, with
the intention of becoming a cattle rancher. Eight years later he was
awarded the Nobel Prize in medicine and physiology for his work
on blood-vessel suturing. Carrel, who had received a medical degree
at the University of Lyon, decided shortly after reaching Canada that
the call of science was not to be ignored, and he joined the Rock-
efeller Institute for Medical Research in New York.

Nicholas Copernicus, the Polish astronomer (1473-1543), had his
hand in many pies. He founded the system on which modern as-
tronomy is based, holding that "‘the sun is the center of our universe.”
He worked on currency reform, coining the notion that the appear-
ance of debased currency drives good money into hiding. (It's today
called “Gresham’s law,” for an English economist who was incor-
rectly thought to have originated the idea.) He was a canon at From-
bork and was involved in diplomatic negotiations between the Poles
and the Teutonic Knights of Prussia.

Jean-Frangois Champollion, the French linguist who decoded the
hieroglyphics of the Rosetta Stone, had, in 1801, at the age of eleven
mastered Latin, Greek, and Hebrew. Two years [ater, he had also
learned Arabic, Syrian, Chaldean, and Coptic, the Greek-based lan-
guage of the early Egyptian Christians. In 1822, Champollion pub-
lished the paper that made him famous, /In Regard to the Alphabet
of Phonetic Hieroglyphics’’—the basis of decoding the story of the
ancient Egyptians.

Margaret Mead’s first foray into observation of human behavior oc-
curred before she was a teenager. As a young person of eight or nine
years, she recorded the patterns of speech of her younger sisters.

When Darwin visited Madagascar during his voyage on the Beagle,
he was intrigued by a large waxy white orchid with a nectar spur
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almost a foot long. How could such a flower be pollinated? He did
not have the opportunity to find out by observation, but he guessed—
correctly—by an insect with a foot-long proboscis. His theory was
ridiculed. Twenty years later, a nocturnal moth was collected that
had a wingspread of only 5% inches but a proboscis a foot long. In
honor of the fact that its existence had been predicted, it was named
Xanthopan morganii praedicta.

The 19th-century mathematician Janos Bolyai, who generally shares
the credit for having discovered non-Euclidean geometry, specialized
in the violin and the dueling sword, in the true tradition of the
Hungarian aristocrat. He once fenced with 13 swordsmen, one after
the other, vanquishing them all and playing the violin between bouts.
Bolyai gave up work in mathematics when he felt embarrassment
and humiliation at the disclosure that a little earlier Karl Friedrich
Gauss (1777-1835), the famous German mathematician and astron-
omer, had had the same ideas about non-Euclidean geometry but
hadn’t published.

Benjamin Franklin was cautious in performing his famous kite ex-
periment in which he charged a Leyden jar with electricity drawn
from the clouds. The first two men who tried to repeat the experiment
were electrocuted.

Alexander Graham Bell, inventor of the telephone and teacher of the
deaf, was a speed demon. His hydrofoil boat set a world water speed
record in 1919, when Bell was seventy-two, by topping seventy miles
per hour.

George Washington Carver, whose research on such common crops
as the peanut led the South away from its perilous one-crop economy
(cotton), was illiterate until the age of twenty.

Michael Faraday, the self-educated son of a blacksmith, was hired
by the great chemist Humphry Davy as a bottle washer. With time,
Faraday became a still greater scientist than Davy, and the last years
of Davy’s life were embittered by jealousy.

In preparing his “‘periodic table,” the Russian chemist Dmitri lva-
novich Mendeleev lined up the chemical elements in rows and col-
umns so that such properties as atomic weights, melting points, and
so on showed regular increases or decreases. To maintain that reg-
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ularity, he had to leave gaps, and, in 1869 he asserted that the gaps
contained elements that were yet to be discovered. He predicted the
propetties of three of those undiscovered elements, using the periodic
table as his guide. Within a dozen years, these three elements (which
were eventually named scandium, gallium, and germanium) were
discovered, and their properties jibed in every particular with those
predicted by Mendeleev.

Paper was invented in China about 105 A.D., by Ts’ai Lun, a
eunuch—the only eunuch of importance in the history of technology.
According to the official history of the Han dynasty (third century
A.D.), Ts’ai Lun was given an aristocratic title after he presented
Emperor Ho Ti with samples of paper. In 751 A.D., Chinese pap-
ermakers were captured by the Arabs at Samarkand, and by 794
A.D. several state-owned paper mills operated in Baghdad. The Arabs
were manufacturing paper in Spain around 1150. It was not until
1590 that the first English paper mill was founded, at Dartford.

Charles Darwin spent fourteen years working on his theory of evo-
lution, refusing to publish because he kept trying to incorporate more
and more evidence (knowing that his conclusions would be very
controversial). Another naturalist, Alfred Russel Wallace, sick in Bor-
neo, passed the time by working up a theory of evolution (in three
days) that, without his knowing it, was identical with Darwin’s—and
sent it to Darwin for a critique. Darwin was thunderstruck, and agreed
to publish a paper on the subject, jointly with Wallace, in 1858. The
next year, Darwin published his famous The Origin of Species, which
revolutionized biology. It was only one-fifth as long as he was plan-
ning, and for the rest of his life Darwin referred to it, disparagingly,
as an “‘abstract”’.

One of the early proponents of the theory of conservation of energy
was James Prescott Joule, an English brewer. Because he was not a
professional scientist, he couldn’t get his paper on the subject pub-
lished in a learned journal. He therefore presented his paper in the
form of a public lecture in Manchester and arranged to have it printed
in full in a Manchester newspaper on which his brother was music
critic. Before long, scientists were forced to recognize, reluctantly,
that Joule had made a great discovery.
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Jean Bernard Léon Foucault (1819-68) was an utter failure as a phy-
sician. He couldn’t stand the sight of blood. So he took up physics
as his lifework. He invented the gyroscope.

Charles Darwin was introduced to Charles Lyell’s theory of uniform-
itarianism by someone who felt Lyell was ridiculous and thought
Darwin would get a good laugh. Darwin didn’t laugh; he was con-
verted to uniformitarianism in geology and to a clear realization of
the antiquity of the Earth and of the long ages through which life had
had time to develop. Uniformitarianism in geology is a doctrine that
says changes in the Earth’s surface that occurred in past geologic
time are referrable to the same causes as changes now being pro-
duced on the Earth’s surface.

Though England was at war with France at the time, 1806, Napoleon
awarded to the English chemist Humphry Davy a prize established
for the best work of the year in electricity. Davy accepted it, declaring
that the governments might be at war but the scientists were not.

DeWitt Clinton (1769-1828), who sponsored the Erie Canal as canal
commissioner, served as a New York state senator, lieutenant gov-
ernor of New York State, and mayor of New York City simultaneously,
in 1811,

Though Nathaniel Bowditch left school at the age of ten, his quick,
retentive mind, unquenchable thirst for knowledge, and disciplined
study habits enabled him to teach himself algebra, Latin, French,
German, Spanish, and ltalian. Choosing a life on the sea, he worked
up to captain and applied his formidable knowledge of mathematics
to navigation. Finding thousands of errors in the best available book
on the subject, J. H. Moore’s Practical Navigator, Bowditch brought
out a corrected version in 1799, and his own book, The New
American Practical Navigator, in 1802. When he died in 1838, ships
of all countries flew their flags at half-mast in appreciation of his
contributions to their safety on the high seas.

Frederic Tudor (1783-1864), who did more than anyone to make ice
an American institution (he became known as “the ice king’’), was
a man of many talents. He tried raising saltwater fish in a pond in

162 / Genius



Massachusetts. He built what is thought to be the first amusement
park in North America. He brought the first steam locomotive to
New England. He experimented with raising cotton and tobacco at
Nahant. He made paper from white pine. He operated a graphite
mine. He designed a hull of a ship. He made a siphon for pumping
water from the holds of vessels. He dug for coal at Martha’s Vineyard.
In 1833, he sent a cargo of ice to Calcutta.

As a boy in Scotland, Alexander Graham Bell made a talking doll
that said “Mama.”

Charles Babbage (1792-1871), who thought out the basic principles
that guide modern computers, invented the skeleton key and the
locomotive ““cow-catcher.”

John Dalton (1766-1844), the English scientist, was the first to ad-
vance a quantitative atomic theory and the first to prepare a table
of atomic weights, but he was a rather clumsy and slipshod exper-
imenter because—of all things! for a chemist'—he was colorblind.
Colorblindness, specifically the inability to distinguish between red
and green, is now called daltonism.

Paul Charles Morphy (1837-84), an American chess master, was
acknowledged at age twenty-one to be the greatest chess player in
the world. His astounding memory allowed him to achieve amazing
successes while blindfolded. For example, in a set of eight games
of chess played simultaneously against eight opponents, Morphy not
only had to memorize the positions of 256 chessmen but also had
to revise his mental images of them after every move. At the same
time, he had to plan eight separate attack and defense postures. The
result: He won six games, tied one, and lost one.

A year before he earned his degree in electrical engineering from
Columbia University, Edwin Howard Armstrong (1890-1954) made
the first of his seminal inventions—the feedback circuit that raised
the sensitivity of radio receivers and opened the way to practical
long-distance reception. He went on to devise, during World War
I, the superheterodyne circuit, which remains the basis of nearly all
radio receivers to this day. And from 1925 to 1933, he developed
workable frequency modulation (FM) radio. Armstrong became a
millionaire, but he ruined his health and squandered his fortune
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through a series of legal battles concerning patent infringements.
Embittered, he committed suicide in 1954. His widow continued the
suits, and the majority were either won or settled in his favor.

Lewis Carroll, by his own account, wrote 98,721 letters in the last
thirty-seven years of his life.

Freud cast aside his most promising protégé, Victor Tausk, out of
jealousy over both Tausk’s original insights and his paramour. Tausk
committed suicide. When he learned of Tausk’s death, Freud said,
| do not really miss him; | had long taken him to be useless, indeed
a threat to the future.”

When Einstein published his equations of general relativity, he failed
to notice that his theory predicted an expanding universe. A Russian
mathematician, Alexander Friedmann, found that Einstein had made
a schoolboy error in algebra that caused him to overlook a solution
to his own equations. In effect, Einstein had divided by zero at one
point in his calculations—a no-no in mathematics.
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GLORY
THAT WAS ROME

At its zenith, about 200-250 A.D., the land area of the Roman Empire
was roughly the size of the U.S. today. The population was in excess
of 100 million, with the city of Rome itself having a population of
about 1 million. The empire was knit together by 180,000 miles of
roads.

The Circus Maximus in Rome, after its rebuilding by Julius Caesar,
could hold 150,000 persons. It was enlarged again in the early empire
to admit an additional 100,000.

Veteran Roman soldiers, called triarii, carried a normal marching
load weighing eighty-eight pounds. It included a bronze helmet and
breastplate, a deep rectangular shield made from leather-coated
wood trimmed with iron, a long thrusting spear, and a two-foot
stabbing sword. The triarii were spared the first onslaught of battle.
They were held in reserve to strike the decisive blow.

Because of a rapidly increasing population, the ancient Romans built
tenement houses. They were made cheaply, of a kind of concrete,
and usually had three stories.

To provide for quick action in times of emergency, the Roman re-
public 500 years before Christ provided for a temporary king, so to
speak. The senate could appoint someone to supreme control over
Rome for a specified period of time, someone whose word, while
he was in office, was law. For that reason, he was called a dictator,
from a Latin word meaning *’l have spoken.” Usually, he was to
hold office for six months. In 458 B.C. (according to legend), the
Roman general Cincinnatus was appointed ‘‘dictator’” to meet the
threat of an advancing army. He marched off to war, defeated the
army, returned, and resigned instantly. Cincinnatus had been dictator
for sixteen days.
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The Romans were the supreme heating engineers of the ancient
world, and their heating system was employed everywhere that Ro-
man culture flourished. Hot gases from furnaces were piped under
floors (raised on pedestals for that purpose) and guided through tubes
in the walls. Modern civilization has rediscovered this method.

Trying to beef up the population of Rome, Julius Caesar offered
rewards to Romans who had many children. Childless women were
forbidden to ride in litters or to wear jewelry.

At the height of his power, the Roman gladiator Spartacus, who led
a slave revolt in 73 B.C., had 90,000 men under his command and
controlled almost all of southern lItaly.

Some nineteen centuries ago, the Roman naturalist Pliny the Elder
(Caius Plinius Secundus) recognized earthquake warnings that to-
day’s geophysicists also keep an eye out for: foreshock, turbidity in
wells, and frightened birds. Pliny also listed an anomalous “fog in
an otherwise clear sky, an idea that only now is catching on as a
valid signal.

A freak birth was considered an ominous warning by the diviners of
ancient Rome. From the Latin monere ("’to warn’’), they got mon-
strum (“divine warning of ill omen”), from which our word
"monster” is derived.

Julius Caesar was compelled by increasing traffic congestion to ban
all wheeled vehicles in Rome during the hours of daylight.

The Romans’ milia (“thousands’’) has come down to us as “‘mile.”
A milia was the distance covered by 1,000 paces of a marching
legionnaire.

The ltalian city of Ravenna was once an important port on the coast
of the Adriatic Sea. In 402 A.D., Honorius made it the capital of the
west Roman Empire. (Earlier, Augustus had made its port, Classis,
a major Roman naval station.) Today, Ravenna is some five miles
from the sea, and no longer a port. Sand and silt brought down from
the plains of Lombardy by the great River Po and washed up by sea
currents slowly formed a huge sand bar, burying the harbor and
forming new land well beyond it.
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AND GREECE TOO

Aristotle, the pupil of Plato and one of Greece’s greatest philosophers,
was primarily a biologist. However, the biological portion of his
work was largely ignored, and his successors were mainly influenced
by his theories in physics and astronomy. Centuries later, Aristotle
was praised by Darwin as the wellspring from which the modern
biologists Linnaeus of Sweden and Cuvier of France took their in-
spiration. Linnaeus (1707-78) was the originator of modern scientific
classification of plants and animals. Cuvier (1769-1832) was a pi-
oneer in the science of comparative anatomy.

If he had not married by the age of thirty, a Spartan of ancient Greece
lost his right to vote and was forbidden to attend events in which
nude young men and women made merry.

The Greek philosopher Democritus is known today almost entirely
as a result of references, often unfriendly, in the works of others.
Only fragments of Democritus’ seventy-two books have survived the
ages. Like all the early rationalists, “the laughing philosopher” had
startlingly modern-sounding notions. One: The Milky Way is a vast
conglomeration of tiny stars.

A temple of Aphrodite, the Greek goddess of love, was discovered—
appropriately—by the American archaeologist Iris C. Love.

Socrates left no writings of his own. All that is known of the Greek
philosopher and gadfly of Athens is through the words of others,
principally Plato’s. (When the oracle at Delphi proclaimed him the
wisest of the Greeks, Socrates replied that if he was the wisest, it
was only because he alone knew that he knew nothing—Socratic
irony at play.)

Concerning oneself with public business was the hobby of every
ancient Greek, the most political of people. A Greek who was odd
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enough to concern himself only with his private business rather than
with public business was an idiotes, from the Greek word idios,
meaning ‘“‘private.”” The Greek view concerning such a person is
obvious—idiotes and "idiot’’ are the same word. (The most seriously
retarded person is now called an idiot. He is not capable of connected
speech or of guarding himself against the ordinary dangers of life.)

The cult of Pythagoreanism, named for and led by the Greek phi-
losopher, forbade the eating of beans and the poking of fire with an
iron poker. Pythagoras is the first person known to have called himself
a "philosopher” (“’lover of wisdom”). He felt that the then customary
sophis (“wise man’’) was immodest.

Sparta’s prestige suffered when it took five years to subdue an in-
surrection of the city’s helots, or slaves. The helots struck after an
earthquake shook Sparta to pieces. They fortified themselves in
Mount Ithome, beginning in 464 B.C., and surrendered only when
they were promised they would not be killed or forced to return to
slavery. Sparta kept its promise, allowing the helots to sail to the
naval station of Naupactus, founded by Athens on the northern shore
of the Gulf of Corinth.

Though he is usually considered the founder of botany, Theophrastus,
a student of Aristotle, is best known today for a series of satiric
character portraits that bear the mark of universality—such as the
Boastful Man, the Flatterer, the Grumbler.

Though it was only the fifth century B.C., the Greek philosopher
Empedocles expressed a dim notion of an evolutionary process. He
felt that some creatures, ill-adapted to life, had perished in the past.
He also believed the heart was the center of the blood-vessel system.

In the second half of the third century B.C., the Greek geographer
and explorer Pytheas—he became a geographer and explorer as a
result of his enterprise—probably sailed up the northwest coast of
Europe, explored the island of Great Britain, sailed northward to
“Thule,” which was possibly Norway, and penetrated the Baltic Sea
as far as the Vistula. His works are the earliest first-hand information
we have on northwestern Europe.
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The early Greeks were not always sure about the direction in which
lines should be written. At first, they used lines reading alternately
from right to left, then left to right. From about 500 B.C. they adopted
what has become the modern Western practice of reading and writing
from left to right.

Zeno's logical paradox of Achilles and the tortoise, articulated about
425 B.C., could not be expressed in a mathematical formula for
twenty-one centuries. Suppose, Zeno had said, that Achilles can run
ten times as fast as a tortoise and that the tortoise has a ten-yard head
start. It follows, then, he said, that Achilles can never overtake the
tortoise; while Achilles covers the ten-yard difference, the tortoise
will have moved ahead one yard. When Achilles covers that one
yard, the tortoise will have moved on a tenth of a yard. And so on.
Our senses, however, clearly show us a fast runner overtaking and
passing a slow runner. The Scottish mathematician James Gregory,
in the mid-1600s, was to demonstrate the existence of ““converging
series” in which an infinite number of terms added up to a finite
sum. The Achilles and the tortoise paradox involved, without Zeno's
knowledge, such a converging series.

Because Aristotle rejected Democritus’ belief that all matter consisted
of tiny particles—they are so small that nothing smaller was con-
ceivable, hence they were indivisible and eternal and unchangeable
and indestructible—the atomic theory was doomed through ancient
and medieval times.

Heraclitus (ca. 535-ca. 475 B.C.) was called “the weeping philos-
opher’’ because of his pessimism. He thought so little of the un-
changeability of even so glorious an object as the sun that he
suggested it was made fresh each morning—every day, there was a
different sun. In contrast, Democritus (ca. 460—-ca. 357 B.C.) was
called “'the laughing philosopher,” partly for his teachings, but main-
ly for his cheerful disposition. (He had reason to laugh: most phi-
losophers were poor; Democritus had inherited a vast fortune.)

The city of Corinth, in ancient Greece, made prostitution a major
industry. Over a thousand women worked as prostitutes at the temple
of Aphrodite Porne, and the city became a notorious port of call for
sailors.
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Alcmaeon and Democritus and Hippocrates felt that the brain was
the center of intellectual activity. The view was not accepted by
Aristotle, however, and thus did not come into its own until modern
times. Aristotle considered the brain merely a cooling organ for the
blood.

In the sixth century B.C., a half-mile tunnel was dug on the Aegean
island of Samos under the supervision of the Greek architect Eupal-
inus. Though the tunnel was started at both ends and worked toward
the middle, the two halves met only a couple of feet off center; it
was a stunning achievement in those days.

Plato had a chance to put his idea of a philosopher king into practice
in 367 B.C. when Dionysius 1l ruled Syracuse. Summoned to be
royal adviser, Plato tried to make Dionysius govern according to
constitutional principles. But the monarch got tired of philosophy
and restraints and dispatched the resident philosopher back to
Athens.

After the Athenians had driven out the tyrant Hippias in 510 B.C.,
they tried to work out methods to prevent the establishment of another
tyranny. Once a year they set up an opportunity for a vote that was
aimed not at electing someone but at exiling someone. Each Athenian
could write down the name of a politician he felt was growing too
dangerously powerful for the good of the state. If any one man got
a vote of more than 6,000, he was forced to remain away from
Athens for ten years. It was not a disgraceful exile; his property was
not confiscated, his family was not mistreated; when the decade was
up, he was welcomed back heartily. He understood he had been
sent away to be kept from the temptation of trying to upset the
democracy.

No matter who disagreed with them, even other philosophers,
Aristotle’s ideas—whether right or wrong—usually won out. He
thought the heavens were perfect and could not change. He thought
only the Earth and the regions below the moon could show change
and corruption. To Aristotle, comets were part of the Earth’s atmos-
phere and not really heavenly objects.

When Eratosthenes, a Greek scholar and astronomer credited with
measuring the circumference and the tilt of the Earth and the size
and distance away of the sun and moon, needed to know merely
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the distance from Alexandria to Syene, men were engaged who were
trained to walk in uniform steps and count them. (The distance was
about 500 miles.)

Solon’s first step as Athenian archon, or lawgiver, around 600 B.C.,
was to cancel all debts, to forbid the enslavement of debtors, to set
free those who had been enslaved, and to buy back at public expense
those who had been sold outside Athenian territory.
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GOOD OLD DAYS

There was no soap in the ancient Mediterranean world. Olive oil
was used not only for cooking but for washing the body.

Slavery was a universal institution throughout ancient times. It was
not even questioned in the Old Testament or in the New Testament.

The umbrella, that pedestrian implement, originated in ancient Egypt,
where it was used by the royal family and nobles as a symbol of rank
in a theocratic hierarchy. Practical use came later.

Two hundred years ago: For kissing his wife in public on a Sunday
after just returning from a three-year voyage, a Boston ship captain
was made to sit two hours in stocks for “’lewd and unseemly be-
havior.”

In photography’s pioneer days, sitting for a portrait called for extreme
patience. Making a daguerreotype in 1837 required a fifteen-minute
exposure. The subject’s head was put in a clamp to hold it still.

Venice in the eighteenth century was a society gone mad. Gambling
went on day and night; on one evening in 1762, the Abbé Grioni
bet all his clothes on the turn of the wheel, lost, and returned naked
to his monastery. Nuns wearing pearls and low-cut gowns fought
among themselves for the honor of serving as mistress to a visiting
papal nuncio. It was considered a disgrace for a married patrician
woman not to have a cicisbéo, a combination of lover and gentleman-
in-waiting.

Many Americans in the eighteenth century could read but did not
know how to write. While religious and political ideals dictated that
all children should learn a smattering of history and to read the Bible
(and many did), writing was not considered essential. In addition,



writing was time-consuming and expensive to learn, given the high
cost of paper and ink, and the difficulty of keeping a quill pen in
repair.

The commonly held notion of colonial American family life—that
many generations lived together and shared farm and household
chores—is far from the truth. Few people lived long enough to see
their children grown, let alone their grandchildren. Data compiled
in 1790 by Dr. Benjamin Rush, the prominent physician, indicate
that of a hundred people born in a given year in Philadelphia more
than one-third died before the age of six and only one-quarter lived
beyond the age of twenty-six.

The first Cadillac, which was produced in 1903, cost less than the
original Model T Ford. Their prices, respectively, were $750 and
$875.

As late as 1890, nearly 75 percent of Americans had to fetch their
mail from a post office. A community had to have at least 10,000
people to be eligible for home delivery, and most people lived in
towns or on farms.

The Puritans, considering buttons a vanity, used hooks and eyes.

The bathhouse in the late medieval town became the habitat for
loose women and lecherous men as family life deteriorated. The
medieval word for bathhouse, ‘‘stew,”” has come down in English
as a synonym for brothel.

Dueling was so popular among wealthy gentlemen in Ireland during
the eighteenth century that travelers could always find a special set
of dueling pistols at an inn—in readiness for those who had forgotten
their own.

In 1868, during the early days of the Kansas Pacific Railroad, Kansas
Pacific engineers stopped trains so as to allow passengers the op-
portunity to leave the cars and shoot at passing buffalo.
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If he left it alone for even a minute, some inquisitive person would
try to run away with Henry Ford’s early gasoline motorcar. Finally,
Ford had to chain the vehicle to a lamp post whenever he left it
anywhere.

In the Middle Ages, the brothels were under the protection of the
community and the prostitutes formed guilds in German cities. In
Hamburg today, a multi-story brothel exists with the approval of
authorities.

One-third of all the automobiles in New York City, Boston, and
Chicago in 1900 were electric cars, with batteries rather than gasoline
engines.

in order to populate the frontier, the United States Congress in 1862
passed the Homestead Act. It offered free 160-acre farms to all
homesteaders who would live on them and farm the wilderness.
What is little known is that only the poorest-quality land was given
away free. Good farms that size cost about $1,000 at that time.

Life expectancy at birth for Americans was 34.5 years for males and
36.5 years for females when George Washington became President
in 1789.

The average married woman in seventeenth-century America gave
birth to thirteen children.

The Abbaye of Toulouse, in medieval France, was a municipal broth-
el whose revenues supported the University of Toulouse. It bore a
royal charter and flourished until a prostitutes’ strike and attacks by
angry mobs caused its decline.

Marco Polo reported a strict sense of justice in India. If a man would
not pay his debt, the creditor would draw a circle around the debtor.
If the debtor should try to step out of the circle, he would be liable
to punishment by death.

In colonial America, the manufacture of clothing at home was a
time-consuming, never-ending task. Because it took nearly a year
and a half to create linen from flax, a man’s shirt often wore out by
the time a woman could complete a new one.
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In 1853, the city council of Cincinnati, Ohio, ordered a steam-driven
fire engine and hired men to run it. When the new engine answered
its first alarm, 250 angry volunteers turned out to give the city firemen
a beating. But the fire chief had known what to expect. He had a
small army of strongmen with him, and they fought off the volunteers
while the hired firemen did their job. The new engine was a big
success 1n Cincinnati, and soon other cities were using a steam-
driven engine.

In 1909, Annette Kellerman, the Australian swimming star, appeared
on a Boston beach wearing a figure-fitting jersey bathing suit with
sleeves shortened almost to her shoulders and trousers ending two
inches above her knees. She was arrested for indecent exposure.

During most of the Middle Ages, few people, including kings and
emperors, were able to read or write. The clergy were virtually the
only ones who possessed these skills.

Around 1500, Nuremberg in Germany had fourteen public baths
with low admission prices, special hours set aside for city employees,
and free admission once a week for prostitutes and for children
accompanied by their parents. The possibilities of infection—phys-
ical and moral—soon led to their closing.

In colonial days it was legal to smoke tobacco in Massachusetts only
when the smoker was traveling and had reached a location that was
five miles away from any town. Although earlier regulations of this
nature were enacted on moral grounds, the 1646 law was based on
the danger of fire. A year later, Connecticut passed a law forbidding
social smoking and limiting the use of tobacco to once a day, and
then only when the smoker was alone in his own house.

During Prohibition in the U.S., there were more than 200,000 illegal
“speakeasies.” In New York City alone, an estimated 32,000 speak-
easies replaced about 15,000 saloons. Prohibition encouraged hy-
pocrisy and disrespect for the law. Politicians, including President
Warren G. Harding, paid lip service to Prohibition in public, and
drank freely at home. The expression was that ‘“Congress votes dry
and drinks wet.”

Human skulls have been used as drinking cups throughout history.
Cro-Magnon man scraped away muscles and flesh and hacked off
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and smoothed the lower portion of the skull. (It is not known whether
these skulls belonged to revered ancestors or hated enemies.) In the
Middle Ages, the skulls of saints were used as drinking cups on
ceremonial occasions. Lord Byron served wine to his visitors in New-
stead Abbey in a human skull that he had found in the cloisters there.
Today, human skulls are still used ceremonially in parts of Africa.

The “’pony express’ could cover in just a day and a night what would
normally have been a ten-day journey. Using the most powerful
horses, the riders wore wide belts with many bells that announced
their approach to the horse post houses at twenty-five-mile intervals
along the route. A fresh horse would be saddled and waiting for the
rider, who would press on—toward the palace of Genghis Khan at
Chand. It was the middle of the twelfth century.

No one went hungry or unclothed under the benevolent dictatorship
of the Inca empire.

When Theodore Roosevelt was police commissioner of New York
City, he attempted to prohibit the selling of liquor on Sunday. One
such measure, which was passed in April of 1896, stipulated that
hotels could continue to serve liquor. A hotel was defined as a
structure with ten bedrooms and with facilities for serving food. A
local furniture store offered to furnish the ten rooms of any hotel for
$81.20. One of the new hotels on the Bowery had stable stalls for
rooms and a sign posted in the bar that stated *’Sleeping in This Hotel
Positively Prohibited.”” By December of 1896, approximately 2,000
new hotels had appeared in New York City.

About 25 percent of all male Americans between the ages of ten and
fifteen were ““gainfully employed’” at the turn of the century. By
1970, so few in that age bracket were employed that the U.S. Census
Bureau did not bother to make inquiries about them.

Frank James, after a career of robbery and murder in the company
of his brother Jesse, settled down to a peaceful life of thirty-two years.
He sold souvenirs at the James farm, worked as the doorman of a
theater, and fired the starter’s gun at Missouri race tracks, where he
always was cheered by the crowd.
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GREEN WORLD

So dense, so impenetrable is the spruce-treed forest of the vast Ca-
nadian Lakes District, lying athwart central Canada, that winter snow
stays on top of the trees, like a blanket, and the forest floor stays
bare.

A weirdly shaped tree has revolutionized knowledge of early civi-
lization. The bristlecone pines of California are the oldest living
things, some 4,000 years old. The rings of the bristlecone have turned
out to be more accurate than carbon dating. Using this information,
historians have concluded that some European artifacts have to be
dated hundreds of years earlier than carbon 14 had indicated. This
means that European culturé was parallel to cultures of the Middle
East and not a later offshoot.

The stems of a type of wild iris—blue-eyed grass—are not strong
enough to support more than one blossom at a time. One flower
blooms each morning, then dies that night to make room for the
next.

Lichens have been detected on bare rock in Antarctica as close as
264 miles from the South Pole. This is the most southerly occurrence
of land life (except for Antarctic explorers and their dogs, and perhaps
other life forms they bring with them).

One rye-grass plant, grown as a scientific experiment, put out roots
totaling 378 miles in a single four-month period.

The typical tree or plant receives about 10 percent of its nutrition
from the soil. The rest comes from the atmosphere.
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Seeds of the African baobab tree sprout more easily if they are first
eaten by a baboon and passed through his digestive tract. Apparently,
the baboon’s digestive juices erode the tough seed coat, permitting
water to penetrate more readily.

In a series of experiments performed by Dorothy Retallack in 1969,
it was shown that music affects the growth of plants. Tests on corn,
squash, and several flowers showed that rock music stunted the
growth of some of the plants and caused others to grow unusually
tall at first and produce extremely small leaves. They required more
water, yet grew shorter roots. Within several weeks, all the marigolds
in one experiment had died, but—only a few feet away—identical
flowers listening to classical music were blooming.

When Luther Burbank published his seed catalogue at the turn of the
century describing new varieties of plants he had developed by cross-
breeding, he was charged with blasphemy and denounced by
churches for interfering with nature and bringing forth new creations,
a power considered to be God’s alone.

The sap of the giant sequoia is nonresinous. The trees, once they
have developed a heavy bark, are practically fireproof, which may
account for their long life. Even if they are fire-damaged, the high
tannin content of the sap has the same healing action that tannic
acid has on human flesh when burned.

Plant life could not exist without lightning. Nitrogen is an essential
food for plants. The atmosphere is 80 percent nitrogen, but in a form
that is insoluble and unusable. It is the intense heat of lightning that
forces the nitrogen to combine with oxygen in the air, forming ni-
trogen oxides that are soluble in water and fall to the earth in rain
as dilute nitric acid. This reacts with minerals in the ground to be-
come nitrates on which the plants depend.

The yellow evening primrose opens only at dusk, and so swiftly that
it can be seen and heard. The buds sound like popping soap bubbles
as they burst,

Bamboo may grow three feet in twenty-four hours.

When Eric the Red discovered a new land of eternal ice and snow
in 982 A.D., he wanted to encourage his fellow Norsemen to go
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there. So he named it Greenland. Shortly thereafter, twenty-five ships
filled with eager settlers sailed for the place.

One of the great but little-known treasures of New York City is a
forty-acre hemlock forest, undisturbed, as far as is known, since the
time of the Indians. The grove stands on the banks of the Bronx River,
in the New York Botanical Garden.

One variety of bamboo, Phyllostachys bambusoides, was recorded
to have flowered in the year 999 A.D. in China. Since that time, it
has continued to flower and set seed every 120 years. It follows this
cycle wherever it lives; plants of the same species flower simulta-
neously no matter where they have been transplanted.

Scientists from the New York Botanical Garden and the University
of North Carolina discovered leaves that have remained green and
intact for more than 15 million years. These leaves, from a Chinese
elm called zelkova, which is extinct in North America, were found
in eastern Oregon—remarkably preserved in volcanic ash. They were
described as appearing almost as if they had been pressed in the
pages of a book for only a few weeks.

The plant life of the oceans makes up about 85 percent of all the
greenery on the planet.

The leaves of the mallow weed, as those of many other plants, follow
the movement of the sun’s light, turning with it as it moves across
the sky. More unusual is the mallow weed’s reaction at sundown.
As soon as the sun sets, all the mallow weed'’s leaves turn around
and face the east, where the sun will rise in the morning.

A giant sequoia waits 175 to 200 years before it first flowers, the
most delayed sexual maturity in all nature. It will bear millions of
seeds, but each seed is so small that it takes 3,000 of them to weigh
one ounce.

The giant sequoia tree seemingly can last forever, but its wood is
practically useless as timber. The tree is so brittle that, when it falls,
it often cracks both lengthwise and across into fragments fit only for
use in lead pencils.
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Once a black-walnut log is ready for milling, it is examined carefully
for figured grain. If any is seen, the wood instead is shaved into
sheets less than 1/32 of an inch thick. One uniquely beautiful log
is said to have been sold in the veneer trade for $20,000 wholesale.

In a single growing season, ten small water hyacinths can increase
to become more than 600,000 plants, forming a mat an acre in size
and weighing 180 tons.

Duckweed, or marimo, is a now-you-see-it-now-you-don’t weed
found in Lake Akan in Daisetsuzan National Park in Japan. The weed
forms in a ball at the bottom of the lake, rises to rid itself of oxygen,
then sinks and rises again—up and down, seemingly forever. “Mar-
imo spotting’’ is a water sport there.

Airborne spores of fungi, those mushrooms and puffballs that live in
damp, dark places on the ground, have been detected in astronom-
ical numbers in the sky as high as 35,000 feet.

One type of mushroom, the Ganoderma applanatum, can live for
fifty years and grow to a diameter of two feet.

In Amsterdam, the first center of bourgeois capitalism, the tulip was
so prized in the seventeenth century that one collector exchanged
1,000 pounds of cheese, four oxen, eight pigs, twelve sheep, a bed,
and a suit of clothes for a single bulb of the Viceroy species. It was
the tulip—not sugar or oil or spices—that caused the first boom and
slump in capitalistic economy. When the bottom fell out of the tulip
market in 1637, the Dutch economy was shaken badly.

Plants, like animals, can exist as male and female—a fact detected
in the late sixteenth century by the ltalian botanist Prospero Alpini
when he studied the date palm. It was sexual differences among
plants that Carolus Linnaeus used a century and a half later as the
basis for his classification of the plant kingdom.

During the thousands of years since Florida rose from the sea, hur-
ricanes have torn loose vegetation, including tree branches, from
Cuba, swirled them high over the Gulf Stream, and deposited them
battered but alive at random over the southeastern part of the U.S.
Thus West Indian mahogany, gumbo limbo, poisonwood, and co-
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coplum, all native to the tropics, are found growing on the U.S.
mainland.

The transplanted Australian eucalyptus tree is an ecological godsend
at the fringe of the Algerian Sahara in North Africa. Growing to the
incredible height of 300 feet, which is as tall as the tallest sequoias
and redwoods in the American West, the eucalypti form a barrier to
the encroachment of sand dunes that would otherwise result in the
desertification of arable land in a 900-mile belt of the Sahara.

Luther Burbank, who had no formal education beyond high school,
was inspired by Charles Darwin’s Variation of Animals and Plants
under Domestication to pursue a career as a plant breeder. Using
his keen'memory and powers of observation to detect changes in his
breeding stock, Burbank developed more than 800 new plant vari-
eties.

The first botanical garden in the United States was planted by John
Bartram (1699-1777) and exists today as part of the Philadelphia
park system. In 1728, Bartram, a pioneer American botanist, pur-
chased land along the banks of the Schuylkill River near Philadelphia
and established his garden there.

In 1855, Richard Deakin published Flora of the Colosseum, a co--
piously illustrated catalog that recorded 420 varieties of plants grow-
ing in the ruined Roman amphitheater. Among the plants that grew
there were rosemary, thyme, sage, cyclamen, daisies, hyacinths,
violets, strawberries, marigolds, and larkspur. Trees—fig, cherry,
pear, and elm—flourished on lofty ledges.

The giant water lily Victoria regia has leaves so large and buoyant
that one can support the weight of a young child, like a raft. The
leaves grow as large as eight feet across.

In 1792, when Thomas Jefferson was Secretary of State, he had the
honor of having a plant named for him, the Jeffersonia diphylla. The
citation stated that “in botany and zoology, the information of this
gentleman is equalled by few persons in the United States.”

By running a temperature as much as 25° F. warmer than its sur-
roundings, the feverish skunk cabbage melts its way to the surface
of snow.
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Though most of the eighty-eight constellations were named by an
agricultural society, not one was named for a member of the plant
kingdom. (Thirty-six represent mammals.)

The tiny discs of chlorophyll in plant cells move about within those
cells to adjust for different light and heat conditions. When the sun-
shine is too strong, they can turn edge on. On a gray day, they may
roll to turn broadside to make the most of the available light.

The chrysanthemum requires an uninterrupted period of approxi-
mately thirteen hours of darkness of an autumn night before it will
flower. Commercial flower growers, in order to delay the blossoming
for a more profitable market, illuminate the plants briefly at night to
break up the dark period.

“’Flower clocks” provided a unique and decorative means of telling
time in the formal gardens of nineteenth-century Europe. A series of
flower beds was laid out to form a clock face, with each bed rep-
resenting a daytime hour. The beds were planted with flowers known
to open or close at the prescribed hours. On a sunny day, the time
on a flower clock could be determined to within a half-hour.
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HALLSOF IVY

The worst college campus riot prior to this century erupted at me-
dieval Oxford—the “town and gown” battle of 1354. Originating in
a tavern quarrel, the violence lasted for three days, involved dozens
of townsmen and students, and ended with several dead and many
injured.

Heavyweight boxing champion Gene Tunney lectured on Shake-
speare at Yale University.

Oxford University was founded because a king quarreled with a
saint. Henry Il, feuding with Archbishop Thomas Becket and in-
censed with the King of France for defending Becket, ordered English
students home from the University of Paris. Most of the returnees
settled at Oxford and started a university of their own.

At the close of the fifteenth century, the University of Paris could
boast fifty colleges and 20,000 students.

Howard University was named after its founder, Oliver O. Howard,
a white Union general who was dedicated to the cause of black
betterment. General Howard founded the university in 1867 and
served as its president from 1869 to 1874.

Because physical vitality was considered as precious a legacy as
intelligence and because the health and usefulness of “our housed-
up businessmen’”” had to be preserved, Yale University at the turn
of the century added dancing (jigging, clogging, soft-shoeing) to the
curriculum.

As early as 1826, Amherst College in Massachusetts and Bowdoin
in Maine had each graduated a black man. The first black woman
to earn a B.A. was graduated from Oberlin College in Ohio in 1862.
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In 1881, Booker T. Washington founded Tuskegee Institute so that
black students—"’because better jobs were not available to them’’—
could learn bricklaying and prepare for domestic service and simple
factory jobs. By 1927, Tuskegee had added a college department,
and now gives the highest academic degrees.

The University of Alaska stretches across four time zones, from the
community college in Kitchikan—near Alaska’s southeastern border
with British Columbia—to a tiny “’learning center”” on remote Adak
in the Aleutian Islands. Those two points are about as distant from
each other as London and Moscow.

Harvard president Edward Everett, taking a firm stand on principle,
said that if the white students chose to withdraw because Harvard
had accepted a black student, "“all the income of the college will be
devoted to his education.” The student, Beverly G. Williams, died—
in 1847—before he could enroll.

A special ruling by the Crown (the monarch was head of the Church
of England and Cambridge was a church school) was necessary be-
fore Newton could become Lucasian Professor of Mathematics at
Cambridge. The ruling: Newton did not have to become a church
member to assume the position. He delivered about eight lectures
a year; they were deemed rather poor.

Elihu Yale, after whom one of America’s greatest universities was
named, never set foot in the U.S. after he was three years old and
moved with his parents to England. The college’s ambassador, Cotton
Mather, persuaded Yale, then the retired governor of the East India
Company, to donate some religious books, a portrait of George |,
and £200 to the fledgling Connecticut institution known as Collegiate
School of Connecticut. A subsequent shipment of goods raised £562
for the college. Yale died a rich man, but not a penny of his estate
went overseas to the school that had changed its name to Yale College
in 1718.

To have his application for medical school even considered, a Jap-
anese student pays about $100,000 in “voluntary gifts’” and “'vol-
untary presents’” to the faculty members on the admissions committee.
(Bribery in Japan is unheard-of, but mutual gift-giving has been
obligatory since time immemorial.)
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In the late 1400s, the African kingdom of Songhay was larger than
western Europe. It had a public-schoel system and was particularly
proud of its savants. Timbuktu’s university was famous throughout
Africa and Europe, and its medical center near the Niger attracted
the ill from all over.

John Dalton (1766-1844), who first worked out the modern atomic
theory, received a doctor’s degree from Oxford in 1832 and was
presented to the British King, William V. For the occasion he had
to wear a scarlet robe. Dalton, because he was a Quaker, could not
wear scarlet. Nor could he offend the King. Dalton found a way out.
He happened to be totally colorblind. When the scarlet cloak was
brought to him, he simply stated that as best as he could tell the
cloak was gray. (Dalton was also a pioneer in meteorology, keeping
careful daily records of the weather for fifty-seven years, from the
age of twenty-one till the day he died. These records, preserved for
a century, were destroyed during World War Il in the Nazi bombing
of Manchester.)

Ellen Swallow Richards (1842-1911) was the first woman in the
United States to be graduated from a scientific school. In 1873, she
received a B.S. degree from the Massachusetts Institute of Technol-
ogy. She was also the first woman to be elected to the American
Institute of Mining and Metallurgical Engineers. A leading figure in
the study of nutrition and hygiene, she became the first president of
the American Home Economics Association, in 1908.

Georges "'Tiger’ Clemenceau (1841-1929), twice premier of France,
spent four years in the United States as a young man. He worked as
a journalist, taught French at a ladies’ college in Stamford, Con-
necticut, and married one of the students. They separated after seven
years.
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INNOVATIONS

“If 1 had been technically trained, | would have quit,” said King
Gillette after spending eight frustrating years striving to invent and
introduce his safety razor.

Henry Bessemer, with a suggestion on perforation from his fiancée,
developed an improved method for stamping deeds that was adopted
without compensation to Bessemer by the British revenue office, in
the 1830s. The government had been losing thousands in revenue
because stamps then in use could be removed from documents and
used again. Bessemer, after going on to create a significant steel-
making process and to make a worldwide name for himself in in-
dustrial circles, reminded the British government of its misdeed of
more than four decades earlier. He still was not paid, though his
method of stamping deeds was still being used, but the justice of the
complaint was acknowledged and Bessemer was knighted.

In 1620, Cornelius van Drebbel, a Dutch inventor working in Eng-
land, built a wood-frame leather-skinned submarine that traveled
fifteen feet below the surface of the Thames. It was propelled by
twelve rowers. According to reports, King James | was an eager
passenger. Drebbel’s method of renewing the air in the submerged
craft allowed the vessel to remain underwater for up to fifteen hours.

The British engineer Charles Algernon Parsons thought up an excel-
lent way of publicizing his newly devised steam turbine. He waited
for Queen Victoria’s Diamond Jubilee in 1897, at which time there
was a stately review of the British navy. Parsons’s turbine-powered
ship, Turbinia, going thirty-five knots with scarcely any vibration or
noise, suddenly skimmed past the navy. It was an effective dem-
onstration, and the navies of the world at once began bidding for
turbine engines.



The cigarette lighter was invented before the match. In 1816, a
German chemist, J. W. Dobereiner, devised a way of automatically
igniting a jet of hydrogen. The only problem was that it required
powdered platinum to act as a catalyst, so it wasn’t very practical.

The electric automobile self-starter, which was perfected in 1911 by
Charles F. Kettering, made it possible for women to drive without
the companion previously needed for cranking the engine.

In the summer of 1902, a printer in Brooklyn, New York, was having
trouble with color printing because the hot, humid weather was
causing the paper on the presses to change size enough to cause
distortions of printing. Willis Haviland Carrier, a young engineer
trying to solve the problem, found that air retained less moisture at
lower temperatures. He designed a machine that blew air over chilled
pipes and stabilized the amount of moisture. The printing improved,
and Carrier’s concept became the basis of the home air conditioner.

In 1852, the American inventor Elisha Graves Otis devised the first
elevator that would not crash if something happened to it. In 1854,
he tested such an elevator and its safety guard in New York City. He
had the elevator raised to a considerable height and then had the
cable cut completely through. The elevator descended slowly and
without harm to the one passenger—Otis himself.

When, in 1891, Whitcomb L. Judson, a Chicago inventor, patented
what would later become the zipper, he had in mind something to
save people the trouble of buttoning and unbuttoning their shoes
every day. He called his invention the "“Clasp Locker and Unlocker
for Shoes.”’

Thomas Jefferson invented a wooden forerunner of the modern mold-
board plow in the late 1700s.

When William Beebe undertook to explore the ocean depths in a
thick-walled vessel suspended from a surface ship, it was his notion
to make it a cylinder. A friend pointed out that a spherical shape
would be stronger. Beebe adopted the better idea. The friend was
President Franklin Roosevelt.
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A contrivance as simple as the envelope did not come into use until
1839. Up until then, people usually folded their letters both ways,
sealed them with wax, and wrote the address on the back.

Thirty-two thousand patents were granted to Americans between
1836, the year that the Patent Office was established, and 1860. In
just the next thirty years, another 450,000 patents were granted.
Between 1890 and 1955, 2.5 million more patents were granted.
The U.S. registers twice as many patents as does Great Britain or
France and four times as many as Germany.

Francis Bacon in 1605 developed a biliteral cipher, using only the
letters a and b in five-letter combinations, each representing a letter
of the alphabet. This code illustrates the principle that only two signs
are required to transmit information in code. It is the same principle
that in the late 1600s Gottfried Leibniz developed into the binary
system, which underlies the digital computer of today: 0 and 1 (cor-
responding to the absence or the presence of a current) can be com-
bined to express any number.

An artificial hand, with fingers moved by cogwheels and levers, was
designed in 1551 by a Frenchman, Ambroise Paré. It even enabled
a handless cavalryman to grasp the reins. of his horse.

Jean Eugene Robert Houdin (1805-1871), the founder of modern
magic, was an inventor of many complicated toys and automata. His
first profitable gadget was an alarm clock; a bell would peal to rouse
the sleeper and a lighted candle would come out of a box. It was
for his application of electricity to clocks in general that Houdin was
decorated in Paris, in 1855. (Harry Houdini assumed his name from
Houdin’s.)

The first object we can call a photograph was produced in 1822 by
the French inventor Joseph Nicéphore Niepce. The process wasn't
really practical, though. It required an exposure of as long as eight
hours. Niepce became bankrupt, and in 1829 went into partnership
with the French artist Louis Jacques Mandé Daguerre, who was also
working on the process. Daguerre improved it to such an extent that
he usually is considered the inventor of photography.

When he realized that his career would be thwarted in class-ridden
Britain, Samuel Slater memorized details of the textile machinery in
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Richard Arkwright’s modern factory. He disguised himself as a farm
laborer and sailed for America. Working from memory, Slater created
the industrial age in the New World, building in Pawtucket, Rhode
Island, in 1793, the first factory in the U.S. based on the advanced
new machinery. He later built other factories in New England. As
the father of the industrialization of his adopted country, Slater gave
the U.S. even greater opportunity for true independence.

The first punchcards for giving instructions to machines—the fore-
runners of today’s computer cards—were used in the textile mills of
France in the early eighteenth century. A loom designed by Basile
Bouchon in 1725 used holes punched in a roll of paper to weave
designs into silk fabric. When the paper was pressed against a row
of needles, the needles lining up with the holes stayed in place,
while the others moved on.

Tired of pounding pavements looking for a job, Humphrey O’Sullivan
of Boston sat down one day and invented the rubber heel.

In the early 1860s, a New York firm offered a prize of $10,000 for
a satisfactory substitute for ivory in the manufacture of billiard balls.
The prize was won by an American inventor, John Wesley Hyatt,
who devised for the purpose what came to be known as celluloid.
It was the first synthetic plastic.

In the early 1700s, the French physicist René de Réaumur discovered
the concept of making paper from wood after watching wasps chew-
ing wood, turning it to pulp with their saliva, and spreading it on
their nests, where it dried into “’paper”” when exposed to air. But the
idea was not put into practical use until 1852, when the first wood-
grinding machine for pulverizing wet wood (invented by a German
weaver, Frederic Keller) was employed in the production of the first
newsprint.

The inventor of dynamite, Alfred Nobel, also invented plywood and
worked out detailed plans for prefabricating plywood houses that
could be easily transported to the construction site for quick erection.

Rubber tires were invented long before automabiles. The first rubber
tires were devised by Robert William Thomson, a Scottish engineer,
in 1845. They were, at first, just strips of rubber that were fitted
around wheels. The first major application was to bicycles.
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Although a writing machine had been patented in England as early
as 1714, the first practical typewriter was built by an American,
William Burt, in 1829. The chief use for the early machines, which
produced embossed writing, was for the blind.

Norman Thomas, six-time Socialist Party candidate for President of
the United States, never polled more than 884,000 popular votes in
one election, but his influence on American political and social
thought was widely effective. Among the reforms that he early cham-
pioned and that later were enacted were unemployment compen-
sation and old-age pensions.

After an English fleet had mistaken its longitude and run into the
Scilly Islands off southwest England in 1707—with a loss of four ships
and 2,000 men (including the commanding admiral, Sir Cloudesley
Shovel)—the government offered a prize of £20,000 for a method
of determining longitude to within half a degree. The prize was won
by a Yorkshire instrument maker, John Harrison, whose chronometer
introduced the modern era of ship navigation; it “‘held sway’’ for 150
years. Possibly because Harrison was a provincial self-taught me-
chanic and not a gentleman of the Royal Society, Parliament did not
authorize payment until King George Il stepped in, in 1765, and
assured Harrison his reward. By today’s standards, the value of the
reward would be close to $1 million.

The first American submarine was built about 1776. The inventor
was David Bushnell (1750-1824), a student at Yale. American Turtle,
as the submarine was called, was a cask made of oak. It operated
satisfactorily as an underwater vessel, but it failed in the task for
which it was designed, namely, the destruction of British ships during
the Revolutionary War by attaching a time bomb to their hulls. Be-
cause Bushnell could not find a satisfactory method of attaching the
bombs, he abandoned the submarine and concentrated on building
underwater mines.

U.S. patent number 6,469, titled "’Buoying Vessels over Shoals,” in
the inventor’s description, was “a new and improved manner of
combining adjustable buoyant air chambers with a steamboat or
other vessel for the purpose of enabling them to pass over bars or
through shallow water.” The inventor whittled a model twenty inches
long, but a life-size version was never built. The inventor—Abraham
Lincoln.
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The first great oceanographer was the American Matthew Fontaine
Maury. A native Virginian, he sided with the Confederacy during the
Civil War, and emigrated to Mexico for a while after the Confederacy
had been defeated. He returned to Virginia in 1868 and was forgiven.
Although he had actively tried for four years to destroy the United
States through his invention of an electric torpedo and in his role as
head of coastal defenses for the Confederacy, there now stands Maury
Hall at the U.S. Naval Academy at Annapolis.
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INTO THE AIR

The first ““airmail” letter in the U.S. was written by President George
Washington, who gave it to the Frenchman jean Pierre Blanchard
to carry with him on the first balloon flight in America. With Wash-
ington as a witness, the balloonist ascended from a prison yard in
Philadelphia, then capital of the U.S.; he landed forty-six miles away
in Gloucester County, New Jersey. The letter identified the balloonist
as a guest of the young republic.

Twenty-one of the first twenty-three U.S. astronauts who flew on
space missions were either an only child or were firstborn sons.

Somewhere out there in space, amid the junk, is the Hasselblad
camera dropped during a space walk by the U.S. astronaut Michael
Collins. It will orbit the Earth for an indefinite period.

In the forty-one years between 1859 and 1900, no one flew farther
in a balloon than the 804 miles covered in the U.S. in July 1859 by
a former pianomaker named John Wise. In 1873, he tried for a new
record. Packing aboard the gondola an assistant, a navigator, and
a correspondent from the sponsoring newspaper, and slinging a life-
boat beneath the gondola, Wise set off for Europe, convinced that
a steady west-to-east wind would lead to a successful flight. They
crashed in New Canaan, Connecticut. Six years later, trying for still
another long-distance flight, Wise crashed and drowned in Lake
Michigan.

The most disastrous crash in the first seventy-five years of aviation
history occurred when two jumbo jets collided on the ground, in
Tenerife, the Canary Islands, on March 27, 1977. One plane ac-
celerating on a runway during takeoff ran into another that was
taxiing between holding areas, waiting its turn to fly. Five hundred
seventy-nine people were killed.




When the Wright brothers offered to the United States Army their
airplane that launched powered flight in 1903, Army officials were
so skeptical of the Wrights’ claim that they refused to see a flight
demonstration until 1908. Record-breaking flights by Orville Wright
in the U.S. and by Wilbur Wright in France brought the brothers
worldwide fame. In 1909, the U.S. government accepted the Wright
machine for army use.

After the first moon walk, in 1969, Pan American Airlines began
accepting reservations for commercial flights to the moon, dates and
time unspecified. More than 80,000 requests poured in immediately.

In the year that the Wright brothers first flew, for twelve seconds, it
took only twelve minutes for a message to be cabled around the
globe.

A boomerang cannot return to the thrower after hitting anything.

Five, four, three, two, one, lift-off’—the now famous rocketry
countdown—was invented by the German director Fritz Lang for his
1928 motion picture Die Frau im Mond, or Woman in the Moon.
(The movie is also known as By Rocket to the Moon.)

Less than five years elapsed between the time Wilbur and Orville
Wright began the serious study of flight, in 1899, and their historic
flight at Kitty Hawk, North Carolina. In 1900, they tried out man-
carrying gliders; the following year, they designed and tested some
200 shapes of wings in a homemade wind tunnel (six feet long and
sixteen inches square); the next year, they made record-breaking
glider flights; in 1903, having designed and built a light-weight
twelve-horsepower gasoline engine, they built and flew the first self-
propelled plane.

A manned rocket reaches the moon in less time than it took a
stagecoach to travel the length of England.

A German inventor placed an engine on an aircraft in 1900 and flew
it successfully—three years before the Wright brothers. The inventor
was Count Ferdinand von Zeppelin, but the aircraft was not heavier
than air. Von Zeppelin had invented the dirigible—the Zeppelin.
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Exploration of the upper atmosphere isn’t completely a new enter-
prise. As long ago as 1804, the French chemist and physicist Joseph
Louis Gay-Lussac rose in a balloon nearly 4% miles into the sky in
order to obtain air at that height for analysis.

Hot-air balloons are having a commercial comeback. They are, for
example, lifting huge loads of timber in the mountains of the Pacific
Northwest and swinging freight off and onto ships in Yemen.

The first aerial photograph was made from a balloon during the U.S.
Civil War.

Because the Smithsonian Institution would not acknowledge that the
Wright brothers had built the first man-carrying heavier-than-air ma-
chine capable of powered flight, the Wrights sent their craft to the
Science Museum in London. It remained on display there until the
Smithsonian admitted its mistake and agreed to house the historic
plane.

A thirty-one-year-old airplane mechanic named Douglas Corrigan
took off in his monoplane from Floyd Bennett Field in New York, in
July 1938, and supposedly headed toward his home in California.
The next day he landed in ireland, saying, "'l guess | flew the wrong
way.”” Authorities had denied him permission to make such a solo
flight across the Atlantic, because his old crate had no safety equip-
ment, no radio, and no direction finders. Corrigan claimed his com-
pass had gone out of whack. He became famous, paraded down
Broadway, made a movie, and earned the nickname that stuck with
him from then on—'"Wrong Way"” Corrigan.

In 1930, Ellen Church recruited seven other young nurses to
work 5,000 feet above the Earth. They were the first airline
stewardesses, flying on Boeing’s San Francisco-Chicago route, a
trip that, in good weather, took 20 hours and made 13 stops.

The first known design for a complete lighter-than-air craft was made,
in 1670, by a Jesuit priest, Francesco de Lana-Terzi. The craft, shaped
like a rowboat, was intended to “’float on the atmosphere,” with the
aid of four copper spheres from which all air had been pumped. It
was an idea that didn’t get off the ground.
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Astronauts circling the Earth may get to see sixteen sunrises and
sixteen sunsets every ““day.”

Astronauts rarely wear spacesuits. On a mission from eight to eighty
days, for instance, suits are worn for only a total of four to twenty
hours. Length of time depends on the nature of the mission. Apollo
and Skylab crews began working in their “shirtsleeves’”” when the
National Aeronautics and Space Administration (NASA) gained con-
fidence in the pressurization systems of the spacecrafts. Crews always
are suited if there is a potential hazard of spacecraft damage, such
as in launch phase or docking with and extracting the lunar module
during trans-lunar coast, or in operations such as docking the module
during the mission. A suit is worn during all extravehicular activity,
such as space walking and moon roving.

The first coast-to-coast airplane flight in the U.S.—from New York
City to Pasadena, California, by Galbraith P. Rodgers, in 1911—took
forty-nine days. (There were many, many stops, of course.)

The speed of sound—known as Mach 1, after the Austrian physicist
and philosopher Ernst Mach—is different at different heights. At sea
level, for example, it is 760 miles per hour. Above 36,000 feet Mach
1 is reached at about 660 miles per hour.

After the Wright brothers had flown four times that historic day in
1903 at Kitty Hawk, a gust of wind overturned and wrecked their
wooden flyer. They stuffed the pieces and fabric covering into barrels
and shipped them back home to their bicycle shop in Dayton, Ohio.

The first freight shipped by air from Chicago was loaded under an
armed guard. Handled by National Air Transport, in 1927, the item
was a “ten-gallon’” Stetson hat to be delivered to Will Rogers, the
popular comedian.

Daredevil pilot Hanna Reitsch was the first woman to test a rocket
plane, the Messerschmitt Me163, and may be the only person to
have "traveled” for in-flight observation in a test model of the V1-
V2 rockets. Testing what was the latest vehicle, she inevitably
crashed many times (as she did in that Me163); it was said with some
exaggeration that there was not a single bone in her body that hadn’t
been broken at least once. Hanna Reitsch appears in history books
as the lone pilot who—in the final days of the siege of Berlin—flew
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into the Nazi capital to rescue Adolf Hitler at the very last moment.
(Hitler insisted on staying behind, and killed himself in his bunker.)

Prior to takeoff, the "“engine’’ was fueled with bananas, apples, hard
rolls, and one pint of water. The engine was the pilot himself, twenty-
six-year-old Bryan Allen, whose long, powerful legs pedaled a sev-
enty-pound airplane, the Gossamer Albatross, the twenty-three miles
across the English Channel from England to France in two hours and
forty-nine minutes in june 1979. The plane, which flew little more
than a few feet above the waves, had a ninety-six-foot-long wing
made of Mylar .0005 of an inch thin. Two tiny wheels weighing one
ounce each were the landing gear.

In 1978, when the first new class of U.S. astronaut candidates in
eleven years was being formed, more than 8,000 persons applied.
Thirty-five were chosen by the National Aeronautical and Space
Administration for a two-year program of study and training. The
group included six women, a few candidates who could not fly an
airplane and were not expected to learn, three blacks, and a Japa-
nese-American.

It was only 1 cubic foot of space, but the biology unit in the Viking
lander that touched down on Mars in 1976 and examined soil for
signs of life contained the following: three automated chemical labs;
a computer; ovens for heating samples to 1,100° F.; counters for
radioactive tracers; filters; sun lamp; gas chromatograph to identify
chemicals; forty thermostats; 22,000 transistors; 18,000 other elec-
tronic parts, and forty-three valves.
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LAWS

From all levels of government, federal, state, and local, Americans
get 150,000 new laws and 2 million new regulations every year.

When John F. Kennedy was assassinated in 1963, it was not a federal
felony to kill a President of the United States.

From 1836 to 1896, the Red Flag Act in England required that any
self-propelled vehicle be preceded by a man carrying a red flag by
day and a red lantern by night. In effect, this limited speed to four
miles per hour and retarded development of all self-propelled ve-
hicles, including automobiles.

Town laws in the U.S. Midwest in the 1880s were passed prohibiting
the sale of ice-cream sodas on Sunday. In lllinois, ingenious soda
fountain owners got around the law by omitting the carbonated water
and serving just the scoop of ice cream and the syrup. They called
this a “Sunday soda.” Later that name was shortened to “’Sunday,”
and then it became "’sundae.”

"’Red tape,” the rigid application of regulations and routine, resulting
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