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Introduction

A ceNTURY and a half ago the men who had made
the French Revolution thought that they had -
vented liberty and that a new era had dawned for
mankind They claimed to have brought in the
age of Reason, which they celebrated by dancing in
their grand old cathedral of Notre Dame in Paris

They were right, though they did not understand
how or why A new era had in fact dawned, the
turmng-pont m the history of humamty In all the
practical things of everyday hife they still belonged
to the past for no progress was yet to be seen But
the gulf that divides us to-day from those French-
men of a hundred and fifty years ago 1s greater
than the guif which separated them from the artists
of Tutankhamen i Ancient Egypt and the samitar
engineers who built Mohenjo Daro in Sind perhaps
five thousand y cars ago

Half a milhon years ago, perhaps, primtive man
hal learnt the mastery of fire, which, with articulate
speech, first marked him from the brutes Far, far
later perhaps about ten thousand years ago, he
made the greatest inventions that have affected
human destiny , the art of growing the fruits of the
carth, of going upon the face of the waters 1n boats
and the use of the wheel He had, too, tamed wild
animals, to make use of them for his own purpose
the jungle fow), the sheep, goat, bull camel and

others, and lus noblest conquests of all the dog and
the horse

i



vin Introduction

During the many thousand years that have
elapsed since, only three inventions of prime 1mport-
ance have been made which have had deep influence
upon the 1deas of mankind, for 1t must be realized
that 1deas are more powerful than deeds Furst, the
art of wnting, that 15, of iseribing thoughts so
that they can be handed on through space and time
Secondly, the mvention by the Chinese, nearly two
thousand years ago, of paper the best medium to
make the passage of those thoughts still freer
Thirdly, the art of printing, behieved also to have
been used by the Chinese in ancient days, but made
real and useful by Gutenberg, a German, less than
six hundred years ago Bj this art the exchange of
thought has been made freer still, and so general
education has been rendered possible And in all
this long time there has been only one really great
discovery, that of the New World

When, i 1812, Napoleon raced from Moscow to
Paris to save his throne, he had no means of fravel
more speedy than had Alexander the Great in the
fourth century before Christ or than Juhus Caesar
three hundred years later, for transport was still
dependent upon the horse Nor could he send
even most urgent despatches more swiftly than
Genghiz Khan in ap 1220, or Akbar in 1600, for
signalling was still dependent upon flag or fire
Much less than a hundred 3 ears age, when men and
women wished to travel from England to India,
they were still dependent upon sails and the wind,
and their route Iny round the Cape of Good Hope
There had been no speeding up of navigation since
Hanno of Carthage had sailed round the west coast
of Africa five centuries before Christ
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Medicine was still mostly a matter of herbs and
simples, when the wise women of the countryside
made better cures than many a doctor To enter a
hospital was a terrible risk, and to face an opera-
tion meant certamn agony and almost certain death
Mosquitoes still spread unsuspected the ravages of
malaria, and in crowded cities, camps and prisons
the death-rate was appalhing, for typhus, typhod,
cholera, small-pox and bubomc plague still raged
about the world unchecked

Half the world did not know the other half, in
sptte of the dauntless work upon the seas of early
British, Dutch and Portuguese navigators Dis-
covery had been made by water, and, though the
coasts of the world were fairly well-known, the
mteriors of the continents were still marked white
upon the map In the muddle of the reign of
Queen Victoria the Rayal Geographical Society of
London knew no more about the sources of the Nile
than did Ptolemy in the year ap 150, and thev
still refused to believe the true things that Hero-
dotus, the Greek historian, wrote 1n the fifth cen-
tury before Christ  In the eyes of Europe and Asit
Africa was still the Dark Continent with but a few
settlements dotted round the coast, ike buttons on
an overcoat Austraha was still less known, and
apart from a handful of Europeins on a few
favoured parts of the coast, was inhabited only by
some wandering tribes of natives still in the culture
of the Stone Age  In the New World, the northern
wnstes of Canada were still unexplored, the United -
States had not vet sprawled across to the Pacific /.’
_ nd the Mississippt was still uncharted  In South
America vast areas were still inhabited onlv by

Iy Sy 85
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naked savages with_powsoned arrows Asia, the
anctent home of civilization, was slumbering Ao+ 4
| Ralways had scarcely grown otf of the narrow
[ tracks laid for the haulage of tubs i English munes,
{ and the possibilities of steam were realized only by
| & handful of far-seemng men Electricity was still
the plaything of experimenting philosophers, and
its offspring was not yet concerved, namely the
telegraph, the telephone, electric lighting, heating
and traction, the harnessing of the waterfalls of the
earth to send their tremendous power over vast dis-
tances, rand all the countless uses of the electric
current mn the factory and the home There was yet
to pass a whole century before the mysterious
current should surpass 1ts own marvels by giving us
telegraphy without wires, which was to lead to
broadeasting There was to be another half century
still before men would dream that 1t could be
possible to talk over the air, to send pictures even,
without the help of wires, much less to cast the
1mage of moving things upon a distant screen From
1800 three generations of men passed before che-
mists stumbled upon the miracle of radium, which
was to turn the ideas of earlier philosophers nside
out The use of mineral oil for burning was hnown
to but a few, and so the mvention of the engine
which 1s driven by the explosion of o1l gas inside
a eylinder had not yet given men the motor-car or
made possible the conquest of the air Then twenty
mules an hour was thought a breakneck specd
To-day men have moved at three hundred

1
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‘The face of a glacler in the Antarctic

1
QUEST

The Lure of the Unknown

e Ralad

Variep are the motives that lead the bolder spinits
of mankind to explore the earth Some venture
for gain and cheerfully face hardship and danger in
order to find wenlth, fresh fields for their activity,
new territortes for thewr countrymen, new routes
for their trade, new markets for their goods ~ The
marine authorities and all who have to do withy -
ships need knowledge of the seas and the coasts, and
the sailors of the world are not content so long as
one mile of const remains uncharted
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The L}yg of the Unknown

Ruvalry spurs men on to great deeds, the keen

desire to outdo athers, to be the first to mahe new

discoverie§ or to reach new goals. Greater still 1s
thg scientific curiosity, the intense desire to.know,
which has urged men even farther Why else did
August Piccard venture ten mules up into the air?

leere 15, too the lure of the Unknown, that
mysterious appeal that for some men g1ves Waterless
deséits a charm; endlassica ARl snow. a fascination,
;Neither Teeking forest, nor fear of deadly reptiles
and insects, of savage beasts and still more Savage
men, of mortal disease, of death from hunger or from
thirst has ever daunted the finer sort of men, cven
i there be no material reward towin_,.

But noblest of all 1s that urge which sees 1n the
virgin peak of Everest a challenge and an nspira-
tion Why else should men strain and struggle to
reach 1t? It 1s not for gam, nor wholly for glorv
Mount Everest to-day i1s far more than the highest
mountamn 1 the world It 15 the_symbol of the
loftiest heights of man’s imagination . The motive
that drove Voung men toTisk everythng upon those
forbidding pinnacles was not physical, but spiritual
so that the humblest invahd, losing hope in an
unequal struggle mght take heart from their
example, when thev read of that supreme test of
human endyrance 1, femevne? T,



Exkimos in thetr kaynha

The Arctic

To the sea-faring peoples of the north the Arctic
has ever acted as a lure It was natural, therefore,
that when the Napoleome wars came to an end,
experienced British sailors should turn therr energies
from fighting men to fighting ice and snow, and find
scope for their ambitions in the Arctic cold and
gloom The Admiralty was anxious to hnow if
there was a way for shups to China and the East
Indies by the north-west, and there was an outburst
of active exploration 1n the north of Canada  Thus
wAs the old hunt for the North-West Passage once
more renewed

T\ o centuries previously bold English sulors
had shown the wan  Martin Frobisher wn 1576
John Davis in 1585 Henrv Hudson in 160110 and

3
Ly
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Wilham Baffin 1n 1615, all of whom have left their
na{zﬁ:.s upon the map of the north
e first of the new adventurers was Captamn

Scoresby, who found the icy seas more open than he
expected This was 1n 1817 Two ships followed a
couple of years later under the command of Licute-
nant Franklin, but returned without great result
Another under Captain John Ross and Lieutenant
Edward Parry sailed 1n 1818, and opened new fish-
ng grounds in Baffin Bay In the next year Parry
made a second journey, in which he sailed round
from Greenland to the Behring Strait, and so proved
that the North-West Passage does ewst The
results of these journeys were so inportant that in
1821 he undertook a third, always breaking new
ground In the meantume his friend Franklin had
been exploring the Coppermine river, but had been
driven back by the two great enemies of polar
exploration, cold and starvation

In 1824 Parry left again, and in 1825 and 1826
Frankhin led his second expedition They found
much that was new, mapped new coasts and return-
ed to England mn 1826 Three years later John
Ross started on his second journey this time taking
tis nephew James, who was to ewrn undying fimp~
m Antarctic evploration They spent” four yeHs
surveying in the north, and hosted the British ff '
at the magnetic pole  In the absence of news, the ©
was much anxiety about ther fate, and a rel
expedition was sent out under Sir George Back w
had been as a boy ¥ “ranklm  The R
however,*had been ﬁ* by a whaler

brought home Bac i h his ship in
A

W
7 finking condition “ .

kY



‘The Erebus and Terror fighting through an ice pack in a gale

Meanwhile, good surveying work had been done
m the north by men employed in the fur trade bv
the Hudson Bay Company The growing know-
ledge encouraged Franklin to start upon a great
expedition 1n 1845, which had a tragic end Sir
John wns no longer a young man when he sailed
with the two ships Erebus and Terror, in which
Sir James Ross had been doing grand work mn the
Antarcic  Frankhin and his party disappeared into
the frozen wastes In 1848 a relief expedition was
sent to look for them under Sir James Ross They
found nothing, and thair return without news
shoched England Many relief expeditions were
orgamzed The first man to brng back any in.
formation was Sir Erasmus Ommaney, who found
some of their relics at their old winter quarters on
Beechey Island  M'Clue actually traversed the
North-West Passage, for which he, reeerved not
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only the honour of kmghthood like Parry, Franhlm,
the Rosses and other great Arctic explorers down
to our own day, but a share of a grant of £10,000
voted by the Houses of Parliament to him, his
officers and crew It was not until 1858 that any
news w1s brought of the Franhlin expedition, when
Dr Rae picked up tidings of their fate from the
Eskimos and so éarned the reward of £ 10,000 offered
by the Admuralty for defimite irformation !

After the failure of the official relief expeditions
the British public was so deeply moved that funds
were ratsed by subseription to enable Lady Franklin,
who devoted all her own resources to the task,
to send yet another Lieutenant, afterwards Sir
Leopold McChntock, a specialist 1 sledge work,
sailed 1 the yacht Fox In 1860 he brought back

-i¢ the first tangible relics a skull, a piece of taltered
serge, and an oak Sirip from a sledge, found at
Thunder Cove, Adelaide Peninsula ten miles from
King Willlam Land, where the Erebus and Terror
had been abandoned in April 1848 'The party had
been sighted by a whaler near Lancaster Sound on
July 26th, 1845, and an old Eskimo woman after-
wards told how ‘the Englishmen fell and died as
they walked’ Thus perished Sir John Frankhn and
the whole party of a hundred and twenty-mne
officers and men But they had not died in vamn
for the search for theiwr remains, which n twelve
years had occupied no fewer than thirty-nine ex-
peditions, led to the survey of some seven thousand
miles of coasthine and the exploration of a vast
extent of unknown country ‘»"UL‘;_CPLC. of polar ex-.
p_lomhg%%iecd a_wonderful story of human
courage and en m@zr__nspu*ing toread

— e i e



The ‘Arctic 7

Recently there has come a romantic reminder of
the heroic past It had been suggested that the
failure of the Franklin expedition had been due, at
least 1n part, to badly preserved food Eighty-one
years afterwards, one of their caches was discovered
and a tin of beef, sealed on Beechey Island in 1850,
was opened n a Liverpool laboratory in 1926 It
was found to be still in good eatable condition

Much had Englishmen struggled and suffered to
make that North-West Passage, yet 1t was reserved
for a Norwegian to be the first to saml rnight
through in one ship His name, which was to
become famous for other exploits too, was Ronald
Amundsen

Meanwhile Russian esplorers had been doing
good work on the north coast of Sibena and-in 1875
Nordenskjold a Swede who had learnt exploration
m Greenland made a voyage to Zemlya In 1876
he was the first to reach the mouth of the Yeniser
In 1878 he made another journey, in command of the
Vega and the Lena He did much valuable scientific
work, surveymg the coast, taking soundings of the
seas, making records of the weather, observing
marine currents and ammal ife  On August 18th,
1878 he fired a salute off Cape Chelyuskin, the
mostly northerly cape of the Old World In that
month the Lena satled up the river after which 1t
w1s named as far as Yakutsh and the Vega con-
tinued surveving the Siberian coast making many

discoveries On July 18th 1879, Nordenshjold
cleared the most eastern promontory of Asia, which
he named Cape Deshev, affer the gallant Cossack
officer who had been the first to sail round 1t two
hundred and thirts vears previously  Nordenskjold
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ranhs among the great scienhfic explorers of the
world 2
Other Norsemen, too, did fine work 1 the Aretic
One of the most famous was Fritjof Nansen, who
~won his spurs by crossing Greenland from west to
edst in 1882, which Nordenskjold had tried in vamn
to do In 1893 he formed the bold project of
allowing his ship to be frozen into the ice, as
he was convinced that she would then dnift right
across the North Pole, which' had by now become
the amm of all polar exploration He had a ship
specially designed to resist the great pressure of
the 1ce, the Fram  She .actunslly was frozen n
for three years, and, although Nansen did not
reach the Pole, he showed that he was Tight
mamntaining that the North Pole 1s a deep sea
covered with 1ce  Nansen, with one compamon,
spent an entire winter in a hut mn the Arclic,
lLiving upon walrus meat and blood mixed with
flour They forgot what 1t feels like to wash, and
Nansen said that the first thing he noticed when he
met the Englsh traveller Jackson on Franz Josef
Land was ‘that he smelt of expensive English soap
A Swede named Salmon Andree started upon
an attempt to reach the North Pole which tas as
origanal, if not as foolhardy, 1s 1t was brave
He went 1 a balloon, from Spitzbergen, on July
11th 1897 and vamshed On August 8th 1930, a,
party of explorers found an old camp on Whale
Island or Giles Land, with human remains, among
thent the body, well preseried, of Andree He
and his companions had clearly succumbed to
hunger and cold ‘Thus aiter thirty-three years did
the ice deliver up 1ts dead, and Andree’s body was



H G Watkiny explorer in his hapck

brought to Stockholm for public funeral

In the New World the good work was carmed
on by Stefansson who showed that the Arctic is not
whollv desplate that there is meat there for those
who hnow how to get 1t He lhved among the
Eskimo for four vears with hardly any baggage
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except his nfle and ammunition to shoot game for
food He 1s one of the very few Europeans whe
have learnt the language of the Eshimo properly,
and he has shown that they have developed a way
of hiving exactly swited to the chmate If thev are
persuaded to live 1n wooden houses and behave like
Europeans, they become il and fade away It
15 a remarkable fact that their implements, from
needles, awls and fish-hooks to spear and harpoon
points 1n bone and 1vory, are very sumilar to those
of the men of the last phase of the Old Stone Age
in Western Europe, who Iived under similar condis
tions amud 1ce and snow  Shill more remarkable is
the fact that they are also almost identical mn
physical structure, and 1t has been suggested that
the Eskimo of the north of Canada to-day are the
direct descendants of the men who hunted reindeer
in Europe at the close of the Great Ice Age

The conquest of the air opened a new era in
polar exploration In 1924, Binney, leading an
Oxford Unmiversity Expedition, used a seaplane for
surveying and photography in the Arctic, in North-
East Land In 1925 Amundsen tried io fly to the
North Pole but the first man to reach it by air was
Commander Byrd of the United States Navy, who
left Spitzbergen on May Sth, 1926, flew over the
Pole and returned This was done in fifteen hours !
What a new epoch 1n polar exploration ! Two days
later Amundsen, with Ellsworth and an Italian
named Nobile, reached the Pole in a semi-ngd air-
ship in sixteen hours In 1928 Wilkins flew mn
twenty hours from Alasha to Spitzbergen, a dis-
tance of 1,200 miles In that year Nobile flew an
Italian awrship to the Pole, but he was wrecked on
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the return journey, and Amundsen lost his hfe in
trying to rescue im

In 1930 a young Cambridge undergraduate,
H_G Watlung, formed the 1dea that there might
be a short air route between London and Canada bv
way of Iceland and Greenland This atiracted
attention afresh to that great ice-covered land,
which had 1n the past been a schooling ground for
many famous explorers Watkans did such splendid
work that he was awarded the Gold Medal of the
Royal Geographical Society of London He re-
turned to Greenland to continue, but while hunting
for food 1 s hayak, or Eskimo canoe, he lost his
Iife It was a tragedy for Arctic exploration that a
career so brilhantly opened should be cut off on the.
throshold 6fmanhosd~y™ - 7 77 T T
" Other men carried on the work The British
Arctic Air Route Expedition lasted from July 6th,
1930 until October 1st, 1931 In order to carry
out observations on the weather through that long
and cruel winter, Courtauld allowed himself to be
frozen n, confined to his snow-buried hut on an
;c:&cnp from December 6th 1930 till May 1st,

1

Older men were not to be outdone and the
veteran French polar investigator, Jean Baptiste
Etienne Charcot, set off 1n his yacht, the famous
Pourquor Pas? This fine old savant, who had
niready attained high rank in the lterature of
polar exploration, was wreched by a hurricane on
hus way home from Rejhjavik to Copenhagen on
September 17th, 1936, and penished 1 s sixtv
ninth year, with all us crew but one

The Russians to-day are mahing great exer-
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except his mfle and ammunition to shoot game for
food He is one of the very few Europeans who
have learnt the language of the Eshimo properly,
and he has shown that they have developed a wa)
of living exactly suited to the chmate If they are
persuaded to ive m wooden houses and behave like
Europeans, they become 1ll and fade away It
1s a remarhable fact that their ymplements, from
needles, awls and fish-hooks to spear and harpoon
pomnts 1n bone and wvory, are very sumlar to those
of the men of the Jast phase of the Old Stone Age
1 Western Europe, who lived under similar condi-
tions amud 1ce and snow  Still more remarhable 15
the fact that they are also almost identical m
physieal structure, and 1t has been suggested that
the Eshimo of the north of Canada to-day are the
direct descendants of the men who hunted reindeer
i Europe at the close of the Great Ice Age

The conguest of the air opened a new era in
polar exploration In 1924, Binney, leading an
Oxford Umversity Expedition, used a scaplane for
surveying and photography 1n the Arctic, in North-
East Land In 1925 Amundsen tried to fly to the
North Pole, but the first man to reach 1t by ar was
Commander Byrd of the United States Navy, who
Jeft Spitzbergen on May Sth, 1926, flew over the
Pole and returned  This was done mn fifteen hours'!
What a new epoch 1n polar exploration ' Two days
later Amundsen, with Ellsworth and an Italian
named Nobile, reached the Pole in a semi-rigid ar-
ship n sixteen hours In 1928 Wilkins flew in
twenty hours from Alaska to Spitzbergen, a dis-
tance of 1,200 miles In that year Nobile flew an
Italian airship to the Pole, but he was wrecked on
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the return journey, and Amundsen lost his hife in
trying to rescue him

In 1930 a young Cambridge undergraduate,
H G Watking formed the 1dea that there mght
be a short air route between London and Canada by
way of Iceland and Greenland This attracted
attention afresh to that great ice-covered land,
which had 1n the past been a schooling ground for
many famous explorers Watkins did such splendid
work that he was awarded the Gold Medal of the
Royal Geographical Society of London He re-
turned to Greenland to continue, but winle hunting
for food 1 s hayak, or Eskimo canoe, he lost his
hfe It was g tragedy for Arctic exploration that a
career so brilliantly opened should be cut off on the.
threshold of manhood *, -
“Other men carried on the work  The Bntish
Arctic Air Route Expedition lasted from July 6th,
1930 until October 1st, 1931 In order to carry
out observations on the weather through that long
and cruel winter, Courtauld allowed himself to be
frozen in confined to his snow-buried hut on an
ilcgeﬁap from December 6th, 1930, till May 1st,

Older men were not to be outdone, and the
veteran French polar imvestigator, Jean Baptiste
BEtienne Charcot, set off in his yacht, the famous
Pourquor Pgs? This fine old savant, who had
already attmned high rank in the hterature of
polar exploration, was wreched by a hurricane on
his way home from Rejhjavik to Copenhagen on
Seplember 17th, 1936, and perished in his sivtv
nth year, with all his erew but one

The Russians to-day are making great exersw-.
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tions 1 the north and with a severely practical
object They are straining every nerve to establish
industries and fowns in the extreme north of
Siberia, on the shores of the Frozen Ocean, as they
call the Arctic Sea, and have put up an extensive
series of meteorological stations, which report on
the conditions of the atmosphere, pressure and
currents, to enable the central stations to mahke
useful forecasts of the weather Prince Rudolf
Island, near Novaya Zemlya, boasts of being the
northernmost radio station m the world How
remote this spot 1s can be realized when we learn
that the journey from Archangel the most nor
therly town in Russia, 1s about 2,500 miles

The Antarctic

THE story of the South Pole is as romantic and full
of tales of courage and hardihood as that of the
North Captain Cool was the first to pay a wisit
to the Antarctic continent, but he did not land In
1819-20 a Russian, Admiral Bellingshausen, spent
two years surveymg there, and his efforts were
rewarded, for he was the first to discover land
within the Antaretic Circle He called 1t Peter I
Land On this great survey he sailed completely
round the Pole.

One of the earliest pioneers was a salor named
Weddell, who was scal-hunting  In 1819 he found
the sea that now bears s name Next year an
Enghshman named Edward Bransfield found a cape
which he called Trinity Land, which was discover-
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d mndependently a year later by Captamn N B
Yalmer, an American sealer, after whom 1t was
ong known as Palmer Land A recent survey has
hown that Trimity Land 1s a part of the Antarctic
‘ontinent, so the honour of being the actual dis-
overer of the great white continent belongs to
tdward Bransfield In 1831 another Englishman
“aptain Biscoe, called a new cape that he had
ound Enderby Land after his employers, and a
ittle more than a century later, Sir Douglas Maw-
on showed that this too, was part of the mamn-
and

Great interest was roused in Europe bv these
hiscoveries of a new part of the world, and 1n 1938
1 French expedition left under Captain J S C
Dumount d'Urbeville to whom was long given the
honour of being the first actually to sight the conti-
nent itself, on January 20th, 1840 Two years
later an American, Lieutenant Wilkes, was in the
same waters and although he sighted the French
ships, through some misunderstanding the two ex-
peditions did not meet

In 1839 an important expedition left England
under the command of Captain James Ross
already hnown for his work mn the Arctic with two
ships destined to become famous, the Ercbus and
the Terror The mun object of lus voyage was to
study the magnetic conditions a subjeet upon
which he was an authority He found lofty
mouniain ranges and peahs running up fo.10,000
feet  He hoisted the Union Jack but apart from
his erew, the onlv witnesses of the ceremony were
the uncountable penpuins which gazed on without
emotion  Ross next discovered, to his surprise,
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two volcanoes, which he named after his vesseh
Mt Erebus and Mt Terror In 1832 hé under
took a second voyage, but this time he was unlucky
and only Ins splendid seamanship averted a disasler
He made very important scientific obscrvation
and st1ll more miportant discoveries :

Then there was a pause 1 Antarctic explora
tion  In 1895 Larsen Janded, the first man to se!
foot on 'the mainland itself, and 1t 1898 a Belginn
expedifion carried on much detailed scientific n
vestigation I the same year Borchgrevink, one
of Larsens men, penetrated farther south than
anyone yet

The turn of. the century saw still more exped:
tions Commander Scott led one mn a speciallv
built boat, the Discorery, in August 1901, with a
young officer, by name Ernest Shackleton, on his
staff The expedition was nét sensational, but
produced valuable scientific results Sledge-jour
neys 1nto the mterior showed the existence there of
a great plateau nearly 10,000 feet above the sea In
the same year a German expedition was led by Pro-
fessor Drygalski, which discovered Kaser Wilhelm
Land , Nordenskjold came down from the north to
evplore Graham'Land and Bruce mn_the Scotw
surveved the Weddell Sea and found Coats Land
That keen French explorer, Charcot, in the Pourquat
Pas?, made important discoveries on two expedi
tions 1n 1903 and 1908, and found more land,
which he named after his own father and presidents
of the Frénch Republic

In 1907 Ernest Shackleton, profiing by the
experience lie had gnined with Scott, sailed In the
Nimrod with a scientific staff  He completed &
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Scott at home in the Antarctic writing his diary

remarkable land joutney, passing the ‘Farthest
South ' yet reached by man on November 26th On
Januarv 9th, 1909, his party marched to 88 23 S,
where they hoisted the Union Jach and left a
brass cylinder contamning records for some future
explorer to find I only their supphes had held
out they could have reached the Pole itself

Although he had not succecded Scott deter-
mined that 1t should be an Englishman who would
first reach the South Pole, and 1n 1910 he led his
second expeditton with this express object On
January 9th, 1912 Scott with his handful of
resolute men, doggedly tramping through the
blizzards over those eight hundred mles of ice,’
pssed Shackleton's * Farthest South’ pont, and on
the 1Gth they reached the Pole itself {or w~hich
they had striven <o ha=d and suffered <o much
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The grisly spectre of death had been dogging
therr footsteps but 1t was the Pole itself that gave
them the first blow, for there they found a sleigh
runner with a piece of black Ylag attached Amund-
sen, the Norwegian, had been there before them H
had m fact, reached the South Pole on Decembe
14th, 1911, only four weeks earlier!

The disappointment was heart-breaking The
turned to struggle back ‘My God! This 15 a
awful place !’ wrote Scott 1in lus diary  Yet thes
dauntless men made therr notes and collectec
fossils .of priceless scientfic value as they fough
their way back through the blizzards  Those fossil:
tell us that there 15 coal mn the Antarctic, and the
once upon a time those hurricane-swept, frozer
lands enjoyed a mellow climate

The tragedv that was brooding over them ther
struck On February 16th Seaman Evans, whe
had been selected for the expedition on account ol
his great strength collapsed The stramn and dis-
appomtment drove hum out of his mind, and he
died Then one of the officers, Oates saw that
there were not enough supplies for all, but that if
one fell out, there was hope for the others  So he
said to his friends, 'I am just going outside, and
may be some time’ He then walked out of the
tent into the blizzard, and that *some time’ was
etermty The three left fought on  They managed
to drag themselves to a depot where they had left
food and there they, too, died

A" relief expedition afterwards found their
remains, with notebooks and the specimens which
throw* 2 flaod of light upon the continent  In one
of the books were Scott's farewell vords ‘These
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rough notes and our dead bodies must fell the
tale’

More scientific expeditions followed Sir Douglas
Mawson, who had been with Shackleton n 1901,
did valuable work on his expedition to Victoria
Land One of his compamons fell into a crevasse
and was lilled, and another died in Mawson’s
arms In 1913 Sir Ernest Shackleton once more
led an expedition, on the Endurance After un-
believable suffering, the party reached South
Georgla, and all but three were saved from a
fate like Scott’'s When the Great War was over
Shachleton returned to s old love and sailed on
the Quest to carry out research among the islnds
Once again the South claimed its vietim, for he died
m South Georgia at 3-30 am on January 5th, 1922,
of an attach of angina pectoris  His name takes its
place with those of the greatest explorers of the
world

The new cra led to the use of aeroplanes here,
too Sir Hubert Willins made valuable Surveys,
as did the American Admiral Byrd Rising above
the 10,000 fect range, he flew over the Pole a
distance of 800 miles and bach in nineteen hours
That enabled him to realize what a tremendous
fight with hunger and death had been those totling
Journevs of Scott and Shackleton, crawling along
down there on the land

And so the work goes on  There are still
something like two thousand miles of coast to be

charied, and men for the work are always forth-
coming
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Africa

THERE 15 an old saying that out of Africa ther'

ever comes something new, and, during the past

hu{’ldred and fifty years, brave men have foreed
L i . therr way nto” her
heart and brought
back a remarhable
series of discoveries
It s within the
memory of men still
living that the middle
of Africa was left
white upon the maps.
quite unknown, and
before that the map-
v mahers put wild

Mungo Park pictures of lhions and

elephants there  As the poet Swift remarked

1
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Geographers in Afric mapy
Make ravage pictures fiIl their gapy
And oar inhabitabie downa

Place eiephants In place of towns.

Only the coast was known Europeans had towns
at Loanda, at Cape Towp and elsewhere, but never
went far mland They knew something about the
mouths of the great rivers, but did not know where
their waters came from

In 1788 an

A great puzzle was the Niger
Association was Jormed in Lofidon to explore 1t

T"Neither its direction nor its source was known, and
then not even 1ts mouth  The Association sent out
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four expeditions, but the country was so unhealthy
and the natives so fierce that all the explorers died <
or were murdered

Then a Scottish doctor, Mungo Park, who had
travelled in Sumatra, volunteered He went first to
the Gambia to study fhe Mandmgo language and £«
customs and then started Up-t e King .
of Woollt received him well, but told him that
farther up, where no white man had yet been seen,
they would be sure to kill him  Not afraid, he went
up nto the country of the Moslem Fulahs, whefe he
created quite a stir amon igs wives, who
teased him about his white shin and prominent nose
Escaping with difficulty, after being robbed several
times and imprisoned once, this dogged man carried
on his journey, even without HWis interpreter. and ,
servant  On July 20th, 1796, he réached his pgoal v
and wrote that he had found * the majestic Niger
flowing slowly to the eastward’
Weak from fever, 1n rags and poverty, he triced to
return to the Gambia choosing a different route
On the way ban%ats took the last few possessions he
had, and when he reached the friendly Mandingo
country again he had nothing at all left The local
governor recovered his horse and clothes for him,
and a slave-dealer took pity on him, giving him a
" home for several months while he lay desperately 1ll
from fever Mungo Park was moved by the suffer-
ings of the slaves, for the Black Continent from end
toend was the very home of slavery  He v-rote that
three-quarters of the people were slaves, Iving in
misery, with no hope being flogged hlled or , |
1handoned to wild beasts for the shghtest whim yet U
these poor down tredden creatures showed him great

N <r
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kindness  His description of their misery helped tr
move Bishop Wilberforca~to his great campaig:
agamnst the slave trade, which eventually led to the
abolition of that curse
4 When Parh reached Gambin he was so much
1*'altered 1n appearance that his friends thought h
was a ghost He had not been able to follow thr
whole course of the river, and thought that the
lower part of it became the Congo o contnt”
He returned to England to equip and rest, and
mn 1805 set forth once more iipon his quest Bv
the time he reached the Niger most of his party wert
stick or dead, but still he carried on  He started
.down the river, to follow 1t to 1ts mouth but n the
4 J(‘Mﬁz_ﬂ/ rapids he lost s hife, Thus died a ver
V" “gallant nd determined evplorer The problem of
the mouth of the Niger was not solved till twenty-
five -years later, by two brothers John and Richard
Lander - ke Lot el
The men who thus first blazed the trail into the
heart of Africa were heroes indeed ~ Orily the most
dauntless courage, only the most rron strength
could hope to survive the dangers and hardships
Most of them died of fever, or were murdered by
natives, but others were always ready to carry on
the work (Africa 1s an gxacting mistress  She
breaks, tortures and hills the many who love her, bat
they love her still, and those who escape her degdly
embrace the first time cannot resist her call, and go
Pt s David
Greitest of all explorers was David Livingstone
like ParkF, a Scot, axr?d also trained @ a doctor™ It
was in 1841 that he landed at Algoa Bay  For the
next thirty years he devoted himself to the conts

N
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nent, neglecting hus home, his friends, even his
famuly, all 1n the cause he had so much at heart, the
exploration of Africa and the welfare of the natives
He had the rare gift of friendship with them That
gave him success and 1n return he, more than any_
etheT man,_ confubitad-té theirréléase from the two
CUYFSCE O “Africa, slavery and canmbalism -
~“He began by cutting Rimself off from Europeans,
to learn the language and customs of the tribes with
whom he was going to work as a missionary In
1849 he started into the intertor and had the grati-
ﬁﬁcg_tmn of bemng the first European to see %ﬂe
Agimy

Two years later he went on another iwo
hundred miles, and made friends with Sebituanc,
the victorious king of the Maholglo Thanks to the
king's support, Livingstone was able to discover the
%_;lmb.cm Then, as the Boers were determined to

eep the country closed, HE- WS deterrained to open
1t up so he made 1t hus hife’s work  He went down
to Cape Town, sent lis wife and famly bach to
England, and returned to the north

When he reached the country of the Makololo
again, his friend the king was dead, but his son and
successor, Sekeletu, received lnm well, and gave him
a party of men to escort and help im  With them,

" he made hus way right acress towards the north-west
ar;d cnrxtme ouit oln the Atlantic coast :;t Loanda, the
pleasant eapital of Portuguese Angola, and one of
the oldest European}%o“mgumr‘apxcaf Afnea Most
of the way he had ndden upon an oy, the famous
S The explorer had no love for him, for the

rute was both uncomfortable and stubborn Rid-
ing Sindbad he wrote, was hitle beller than walk-



22 Afnca

ing, the dullest of all methods of travel Tha
Journey to the sea and bach to Sekeletutooh hir
two years - "

Then he started on a_journey to the cast, as b
wanted to_find: the way to ‘the Indian Oces:
Sekeletu gave him a supply of elephant 35L& whid
he could'sell for funds for his work  On this journe
he heard the Makclolo talk about *The Smek
that Thiinders ", and he found it -~ He came to
spot where the great river Zambez, nearly a mil
dcross, suddenly leaps cléar a sheer 400 feet into:
crack in theearth only 20 yards wide From th
crash of the waters the spray is flung up to such,
height that-it can be seen full seven mles awy
where, top, the thunder can be heard Deepl
mmpressed by this tremendous sight, Livingston
wroté It had never b¥ch secn belore by Europea

/[ eyes, but scenes so Jovely must have been gazef
upon by angls i therr fight’ He called thes
wondrous falls after his great Queen Victoria, bu
after lnum other Englishmen came and buflt a towr
there, which they called in his honour, Lavingstone
The Victoria Falls are in truth ode of the greates

—rs!t"mharvels of creation They canuot be shown in one
picture alone, nor can all their wonder be seen in g
single day '

In Apnil 1868 Lavingstone sct forth once more
into the wilderness, and 1n August discovered Lake
Nydsat All around he saw grisly traces of the Arab
<Tavétrade, and his terrified porters begm to desert
Hhs\party was muclhiigquced and the Arabs wen

N Jhostxle‘!mowmg that he was the enemy of that dread
fil'commerce Livingstone was no longer young and
vigarous For a quarter of a century he hnd been

s
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Tha Victorta Falls from the air The cantilever bridge carries a rallway and motor road and tnks
South Africa with Rhodesia
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" th 14 %?ﬁ‘:. Aued Lu,/g\-
ving m the wilds ‘exp and hardshup were
beginning to tell upon fum /fever and dygenten
were sapping eveén hi§ iton constitution In Januar
1857 one of his porters deserted with his medicin
chest. The loss was deSperate He wrote that h
felt as though he had received sentence of death
But even that would not deter htm He knew th
r1sks he was faging, but a man who fears rishs ¢!
never be an exgprer  aqf} 4"

‘\W V"¢ When, rached by rheumatic fever, he met som:

Ardb traders, he travelled with them, finding Lak

wery and then Lake Bangweulo, where only fou
b mamned fmthful to %lm Then pnepmont
attacked lum He met with kindness and hmﬁﬁﬂm
at the hands of the greatest of the slave iraders
Mohammed Boghanb  Within four months he wa
on the road agamn

This time he set out to solve the problem of tit
river Jualaba, which ran northwards from Laht
g;aggweulo Could 1t be the origin of the Nile'

A0 HiS feet aeveloped festering uleers and he could

"

hardly cranl/"s5 'he' joined th& caravan of anothel
kmd-he:ﬁ‘tﬁ) slave-dealer, Dugumbe for he was
unable to travel alone Unfortunately, this man's
{ollowers quarrelled with the natises and a massacre
followed The outrage was so revolting that Living-
stone would not stay ~ He guzlttxaga_eg to Ujiil, where,
his health shattered, he col o nothing but sit
and wait, Stores sent up from Zanzibar never
reached him The position seemed hopeless

Suddenly one morning his servant Susl came
dashung in A AT -

‘A Englishman is coming'’

It was Stanley, sent bv an American newspaper
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1 proprietor to look for the great traveller, who was
z‘j pe ieved to be lost Stanley’s story of the meeting
=15 famous He felt WAcomiortable, not knowing
1 how the great man would recerve im ‘T walked
# up to im, took ?oﬁ my l}at and saud, “ Dr ILaving-
stone, I presume " paddent

,@ *“Yes,” said he \uﬂ’l a kind smile, hifting his
+, cap shightly I replace my hat on my head, and
he puts on his cap, and we both grasp hands, and
then I say aloud

‘*1 thank God, Doctor, I have been permittecd
tosee you"’ —_—

‘He answered, “1 feel thankful that I am here
to welcome you”’

The two explored Lake Tangany:ha together, and
found that 1t could not he the source of the Nile
Then Stanley left him, for Lavingstone, who would
not look upon himself as lost, refused to return to
England while his work was mcomplete

But now he was a brohen r?\ﬂx'\, ‘extiausted by
dysentery and internal ing He reached the
village of a chiel fiamed Chitamba 1n [llala, near

Bangweulo, where on April 20th, 1873, he collapsed
THe next morming- hmaza“élé%‘;m, Susi and
Chumah, came into his tent and found him kneeling
by his bedside, dead
: Thus passed, as he himself would have wished,
A the greatest of all African explorers perhaps the
g greatest explorer of all time  Of him Stanlev wrote
that he slood pre-eminent above 4ll, and Sir Percy
+ Syhes, himself TYAMRLS Traveller, deseribes him as
a model to explorers and an wnspiration to mankind.
So great Was Thie reveréncé inspiréd by the Great
¢ Master as his mech~¢alled him, that Susi and

=®" ihha wea
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Chumah then did a very wonderful thing These
two simple Africans felt that he should be buried
among his own people, so they took out his heart,
buried 1t on the spot where he died, made a Lst of
all the things he left, embalmed, the bodv, and sct
out for Zanubar, a ]ouf“ﬁe')TETESme fifteen hundred
miles through warring tribes They refused to
dehver their precious burden to a British officer
leading an expedition come too late. to rescue him,
and carried him to the coast Thus did these
untutored men achieve the great duty they took
upon themselves, for now thewr Great Master rests,
thanks to their devotion, among Englands other
heraes 1n Westminster Abbey 1 London ]~
The next great name 1n the annals 8 African
travel 1s that of Richard Burton That remarkable
Englishman began his 'career in India, where he
learnt many languages, mncluding Persman and
Arabic Brave as a hoh, if not rechless, he had 1n 1954
“performed the haj or pilgrimage to Mecea disguised
as a Mohammedan A year later he faced another
wild adventure The Emir of Harar chief of the
warhhe Moslem Gallas, had forbiwdden Christians to
enter lus city under pain of death, because it had
been prophesied that the first to do so would be the
fated instrument of the downfall of the city Several
Christians had thus been done to death  The Fmir
too, had quarrelled with the ruler of Zetly, on the
Somali coast who was {riendly to Burten To make
things worse, small-povr was rigng 1n Harar, and
the Gallas would let no one either m or out
Difficulties stimulated Burton to action He
decided to go in, and went ' It v as a paltry pnize,
he wrote afterwards, o dull grey pile of stones,

P
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hardly worth the rsh of the hives of umself and his
two servants They advanced to the gate, sent
salaams to the Emur, and prayed for an audience
Until that moment every Christtan who had tried
to enter Harar had at once been murdered But
Burton was admitted
‘I walked into a vast hall,” he wrote, ¢ between
two long rows of Galla spearmen They were
large, half naked savages, each man holding a huge
spear I purposely sauntered down them coolly”
with a swa T with my feyes fixed upon ther
dangerous-looking faces 1 had a six-shooter con-
cealed 1in my waist-belt and determined, at the first
show of excitement, to run up to the Emir and put,
1t to his head ’ He? [uhs
It was a desperately critical moment, and the
ives of the Wil Party-hung upon the capnce of this
wyward and ignorant fan FEC A T
“ He graciously héld out a shinny hand Burton's
Ife was saved because the Emur earnestly wanted
a European doctor And so 1t was that within a few
years there were European consuls in the forbidden
aty, which te-day 15 part of the Empire of Italy
So Burton returned alive ‘Two jears l'gcr,
accompanted bv Captain Speke he began to expyre
East Afriea, to seck the sourge of the Nile After
surmounting. countless dangers from bandits from
warnng tribes, and from much sickness, on Februany
13th, 1858, Burton and Speke together gazed upon
the waters of Lake Tanganyiht  Burton was now
too 1l to go on, so Speke continued alone, and on
August 3rd found the second lnrgest inland sea 1n
the world, which he named LakeVictoria
Speke hurnmed back to London and returned te
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East Africa n October 1860, determned to discover
thesourceofthe Nile,whichstillba geographers,
On this journey he was the first Eurbpean to enter
Uganda, where he was well recelved by the king
Mutesa, whose mother was struck by Spehe’s magn
ficent beard and his skill at shooting rhinoceros and
flying birds  He marched on northwards, and o5
July 28th, 1862, came upon a gorge, where a rive.
tumbled and crashed among the rocks Here he
« stood and watched thousands of fish leaping at the
'Y falls with all therr mught, hippopotami. and cro
~+{ codiles lying sléepily 1n the water o% the Take above.
He named the cascade Ripon Falls after the then
President of the Royal Geographical Socrety of
London, who had supported his cxpedition Thus
the Nile flows from Lake Victoriags
Thé last of the Fomantic explorers of Africa was
H M. Stanley After leaving Livingstone he survey
cd the region of the newly, discovered lakes, to
which he added yet another, Lake Edward Then he
made his way down the Conga, arriving safely at
Boma 1n August 1873 One more great journey he
made, from the Atlantic mide, fighting his way up the
Congo through warlike tribes and cannibals, to
relieve a German officzal 1n the Egypflan service,
Emin Pasha, who had been cut off from Egypt when
the Dervishes took Khartoum It was on his Jast
Journey that Stanley made perhaps his greatest dis~
covery One morning one of his servants called him
10 Jook at n big mountain near them, all covered with
salt  He lpoked, and saw a cloud of silver, and 1s he
gazed he realized that it was not salt but snow, on
the Equator It was the most mysterious mountain
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The Ruwenzori Ranfe
Note the file of bearers belonging to an expedition

] in the world, no less than the Mountain of the Moon,_
of which Ptelemy wrote in the year A.p 150, saying
that from 1t rose the Nile Spehe had heard the
Arabs talk of 1t and the natives knew 1t, ealling 1t
Ruwenzon It 15 usually clad.in fog and cloud, so

b that Sir Samuel Baker who had travelled and shot
nenr it, passed by without secing 1t, and Emin had
not hnown 1t was there Stanley found that the
snows of Ruwenzor: help to supply the waters of
Lakes Edward and Albert, which s one of the two
sources of the White Nile, the other beng Victona
Nyvanza Plolemy was right

Since Stanlev’s day Afmca has been divided
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among the European powers and frontiers have
marked out Railways have been bwlt from end &
end, and motor lorries have replaced the heads of
porters, while mails are carried bv aeroplane Th
15 the result of-fifty years’ work by skilful and
devoted men

Within that period one name stands out that will
be remembered for ever when men talh of Africa
Cegil Rhodes, a young undergraduate who went out
to Africa for his health, grew mnto a far-seeing states:
man, whose labours added two great territories to
the British Empire, which have been named after
him, Southern and Northern Rhodesia, There
where within the memory of living man was only the
warfare of Lobengula, king of the Matabele, savagery
and barbarism, there 1s to-day law, order and civih
zation It Europe has wronged Africa in the past,
her missionaries, headed by Livingstone, and the
best type of British officer, have abolished slavery
and canmbalism, and mtroduced education and
Justice, While the African knows a security he had
never dreamt of In the words of Sir Percy Sykes,
‘We have sinned but repented, and, thanks to our
great explorers and administrators, we have atoned
for our sins ’
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WHILE the heart of Africa was being explored by
Bntish travellers and the frozen wastes of the far
north and south were being mapped by the sailors of
many nations, there was one vast regton which had
been civilized for centuries while EUrope herself was
still barbafous * That was Asia  But while the
coasts had been 1n touch with Europe since the
Middle Ages the immense interior had been shut off
slumbering as 1t were, suspicious of strangers Only,,
n;ggggana‘__fe_arful_tales sometimes trichled through
to the outside world | Varen | {er
Russia was the first western country to hnoch
upon the door, and both her scientific men and her
soldiers insisted on secing and study ing the country
In 1857 onc of the first of the Russians, P P,
Semenov  explored the range of the Tian “Shan,
SVIich shuts off the old Chinese Empire from the
plans of the north  He was a man of science, who
did not thirst for conquest, but for knowledge On
the other side in the south and west, it was the
military authonties who took action Russia was
then ambitious to expand eastwards and absorb the
wndependent principahities of Central Asin which
under their own Khans ind Emurs were protected
by the vast waterless deserts, which act as a buffer
between east and west  In 1842 a British mission
from Indin, consisting of Colonel Stoddard. and
Captain Conolly arrived at Bukhara to open dip-
[omalie FClations but the Emir Nasrullah flung them
(b‘oth nto 4 pit where they were ‘:)fil!fﬁd for several
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months by huge bqu kept for the ose, and ther
pulled them out and cut off their hell‘é?m the marke
%laceb In 1862 a famous orientalist, Armumiy
ambery, penetrated mto this hot bed disguised &
a"8ervith,"and left a description of that m%;l\gtef o
cruelty the Enur, who was said by his own peoplet
have been suckl
clever Ryssian “soldier,” General Chernalef!
found that the Tartars and Turcoman horsemen,
who Iive on the edge of the desert and constantly
cross,"1t,"defeat thirst by carrymg ¢urdled mulh in
théfr ftirsuks, or leather boitles, to which {Eey add
water‘when they find it The acid of the sour hilk
1iqve1;y refrf]mng anéle qgegc}ézs_tbe thirst tfm- better
thanwater alone enEer: ernajeff felt that the
nativé princes had been protected by théir déseris
for so long that they would have forgotten how to
fight, however brave their soldiers might be, and
that Jus men would have better rifles and guns So
he decided not to take a big army, whach would be
difficult to provide with water, but a small, very
efficient force of only fifteen hundred men He
arranged io provide these with the sour milk, made
a dash across the desert 1n 1864 and conquered the
rich provinces of Kokand (Ferghana) with Tashkend
For adding so rich a province to ins master's
empire, General Chernaieff expected a great reward,
but when he returned to Russia he was charged with
a.heavy debt for the costs of the campaign He was
a poor man with but little property, but a bl of
sale was taken out even upon that. Fortunately,
the papers came before the Tsar, Alexander I He
was very angry and wrote the word ‘ Shameful’
across them, and forbade 1t -
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Climbing ever the Roof of the World—harskoram
Nate the Yak, used for carrying goods etc

In 1867 another Russian commander, General
Kaufmann conquered the rich emy, of Bukhara,
with the ancient city of Samardand, once the capital
of the great conqueror Tamerlane, 1s Timur Leng
Lame Tumur 1s generally called in English He
won great fame for this and the scientific Russian
traveller Fedtchenko who crossed the Alai range in

' 1871 named 1ts nghest peak 1n his honour In 1873
General Kauimann also conquered the emirate of
Khiva Russia did not annex these states but
alloned the Emirs and Khans to manage their own
affairs as vassal princes under the Tsar The an-

, cient town of Khoyand had been won by European
troops once before more than two thousand
years ago when Alevander the Grent seized it

3
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He called 1t Eskhate, which 1
Farthest ¢ y n Greek mean

There was yet a people which kept 1fs hiberty i
the plains the Turcomans, who msglred dread b
their raids upon the towns withun their reach The,
are splendid horsemen but wild, and in those daj:
were great robbers In 1881 General Skobelef
broke thewr power at Geok Tepe, on the east side o
the Caspian, and a httle later another group of Tur
comans surrendered at Merv  In ways like that, al
Central Asia, west of China, became Russian

This ss of the Russian Bear in Asia mads
th&~British Lion uneasy igre still Temained ¢
vast couniry that was intéresting to both English and
Russian, hidden and mysterious behind the rampart
of the enormous mountain ranges which encircle
Chmese Turkestan

No European had stood upon that frontier on the
heights of the Pamrs for nearly seven hundred years
since the great Venetian traveller, Marco Polo, had
been there in 1272 In 1838 an English officer in tht
Indian navy, Lieutenant Wood, reached the' spot
and looked down upoh the rghty Amu Daria trick-
Ting out of a frozen lake, the Sir1-Kul  That great
river 15 famous n classical hterature as the Oxus

All that great unknown world was very tempting
1o men of saence as well as soldiers  In 1857 two
Germans in the service of the Indian Government,
Hermann and Robert, Schlagintwet, succeeded in
¢rossing the Karakoram, which means the Black
GraVel, a great plateau 18 000 feet above the sea,
swhich Teally does scem to be the Roof of the World
1p there In that thin air and fearful cold, both men
and beasts suffer terribly from mountam sickness.




Asia 35

The head aches, the hps swell and burst, the mouth
tastes of corruption, the heart thumps, the lungs
gasp Of the beasts of burden, many die in suffer-
g and the road 1s marked by the sheletons of
horses The two Germans returned, but a third
brother, Adolf crossed and succeeded n reaching
the cty of Kashgar Now Kashjar belonged to
China but at that time an Usbeg by name Yakub
Bek had made hmmself prince  Yahub was a re-
marhable character He had begun hife as a danc-
ing boy 1n a tea-house m Tashhand become a pro-
minent soldier, and by craft and treachery made
himself master of Kashgar and of the greater part
of Chinese Turkestan He assumed the title of
Emir Muhammad Yakub Khan, Emir-ul-Musulman,
Chief of the True Believers and Atalyk, that 1s
Defender of the Faith
The appearance of a new and powerful
Mohammedan chieftain in Central Asia excited
attention at once in Saint Petersburg, London and
Caleutta Perhaps he might be a useful friend, or
perhaps a dangerous enemy  But Yakub was ruth-
less and cruel  He feared strangers, and Adolf was
at once murdered In 1868 an English officer named
Hayward also crossed the Karakoram and reached
KRashgar He was lucky, for he came out alive, but
he was shortly afterwards murdered on the Kara-
horim  His murderer was unknown_and the place_
remote, but”an_Indion _detectine took up the_
ﬁ'ail*gnd:ﬁl’fe?..many_ _years!_ patient, hunt, ran
s’ min down }He found lim in a bazaar in
—Tashihafid in RiiEsian ferritory At the demand of
the British Government the Russian authanities
handed the murderer over, and he was punished
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‘The Approach to Knahger

for his crime
About that time there was lwing in Leh,

Western Tibet, an Enghshman named Rob
Shaw Traders used to come into Leh from ma
directions, and among them Shaw met an agent
Yakub Khan, who mvited him to visit his masi
i Kashgar Shaw accepted. He was well recer
ed by the Khan, who siid he would be glad
reccive an official mission from the Bribish  Yaki
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vas crafty, for he saw that such a mission would
idd to his dignity and prestige
So mn 1870 the Indian Government sent F D

forsyth to see Yakub, and three years later Forsyth
vent agan, this tume taking a well organized expe-
Iitton The object was to make a frade agreement
wxith Yakub, but the needs of science were not
‘orgotten  Three scientific men went with Forsyth,
sut the geologist, Dr Stoliesha, could not stand the
strain of that awful journey across the Karalkoram
and died of mountain sickness on his way back to
[ndia The work of the Mission, both difficult and
dangerous, was greatly helped by some Indian
Pandits, who had been doing important surveying
work i Tibet 1t 1s amusing to read that Yakub
had 1ssued a very original law, that every visitor to
his country who came without a wife was allowed
three days in which to find one or leave the country
As the members of the Forsyth Mission ranked as-
diplomats, they were probably excused from this.

obligation { Aal, e
A man who revealed two of the secrets of the
heart of Asia waS another Russian, N, M, Priew 1l-

shi, who spent the greater part of his Iife exploring
the depth of mner China the cruel Gobr desert, the
swamps of Tsaidam, the shifting waters of the late
Lob Nor, the Golden Mountains, Altyn Dagh, the
Mountams of Heaven, Nan Shan and Tian Shan,
and Tibet  Unti fus travels 1t was beheved that no
such anmimals exasted as wild horses and wild eamels,
for they were known only as the servants of man
But Priewalski found real wild horses 1o Mongolia
and real wild camels too In 1888 this great traveller
dicd of typhoid on the shores of Lake Issyk Kul
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The great names mentioned are of men who ex
plored the present There went up also from India
a man who expléred the past The work done by
Sir Aurel Stein was extraordinary He revealed ¢
world forgotten, yet preserved in small and often
trivial “detarl by the hot, dry sand of the Takl
Makan, where he unearthed aty after city He
found even sheaves of corn with mummufied mice
and even the traps that had been set to catch them,
he found rubbish heaps as fresh as though recent,
dating back well over a thousand years, yet in some
cases keeping even the smell This was worst, he,
wrote} i a pile of nine feet of rubbish 1n an old
Tibetan fort of the eighth century Inside the fort,
He writes the smell was hornd so for relief he
went butside at intervals But outside the blizzard

J« “was;so plercing that for shelter he went back to his

" ancientSWEll He found masses of old documents
title-deeds, records police orders, passports and
accounts all written, not on paper, but on wood
He discovered new languages and re-discovered old
ones He found remawmns of ancient art, many
beautsful things Least expected was the strong
influence of the Greel classics upon ancient Chinese
art, greater than both the Iraman and Indian art
through which 1t acted c}x_g_%lim*\xxth wide open
eycs, with nothing of tHe slantlof eastern Asia,
shading, otherwise not known in Asiatic art, ~r
the frank enjoyment of the good things of hife
decanters, goblets, guitars with boys and girls  th
faces like the Greeks and head-dresses from Iran

Most vxtraordmary of all, in the camsi6f T
Fuang he found a cave that had beenSéaled in the
beginningr of“the cleventh century, at the time of
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the mvastons of the Tanguts, to preserve the trea-
sures of the old Chmese temples Tihns room he
called the Hall of the Thousand Buddhas, and 1t 15
difficult to mmagine his sensation when the secret
was revealed to hus eyes —
He found over six thou- o -
sand documents 1n nume
rous languages, pictures
from the best period of
Chinese art, and a piece
of the oldest known
Chinese textile

From the heart of
Central Asia he brought
back documents in the
Kharoshthi language far
older than any preserved
in India, which show
that in thesecond century
of our era Indian influ-
ence extended to the verv
borders of China proper
He found old Brahmi

A dongol cowboy »f the Gobt
seript  contamning  three desert. Tle usca the lasso.

le In his hand ch
languages, one bemng the ™ & il

Ing wild horsex.
oldest known manus~

cript i Sansknt. He found too the oldest known
Tibetan manuscript dealing with worldly affairs He
found the best relies yet known of the ancient, half-
forgotten Turks literature  He found and surveyed
. for two hundred males the ancient frontier wall of
China, bt to keep out the hordes of barbarians
. more than a thousand ycars ago, yet in that extra-
ordinary chmate keeping astomshing  details
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preserved, even movementordersoftroopsand mone
spilt twelve centurtes ago out of a holema sach cary
ing the pay for the soldiers Stein deserves to ran!
with the really great explorers Most of s won
was done 1n blizzards with forty degrees of frost Ti
him a broken leg was only a provoking delay m h
work of survey at 24,000 feet above the sea
Among the explorers of Central Asia much of th
AI(:redxt must go to Indian Pandits, who did specially
fine work in Tibet One of the greatest of thes
was Naimn Singh, the Pandit of Kumaon, who fount
the gold mines of the Tibetans at an altitude o
over 16,000 feet / These mnes were very jealosul;
guarded by the Tibetans, who frightened tht
natives away by telling them that the gold was pro
tected by evil spirits  But he found that the bes
protection was the difficulty of the journey and tht
fearful chimate at that great height  Another grea'
Indian was Kishen Singh, who made his way ik
the then forbtdden ¢nty of Lhasa and back Su
Percy Sykes, in his History of Exploration, tells tht
story of a Chunese 11ma who was trained and sent ¢
Lhasa, to find out whether the great river Brahma
putra was the same as that river which m Tibet is
called the Tsang-po He had orders to follow it as
far as, possible, and then throw into 1t a number of
Jogs in which certain signs had been cut  The 1dea
was that these logs would eventually drift down
and be picked up a thousand miles or more farther
down If one log were found, it would prove that
the Tsang-po of Tibet 15 the upper portion of the
Brahmaputra Watch was kept on the lower niver
for two years and then given up
Four years later the Indian Kinthu, who had
TR ——
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seen 1n the service of the lama, arrived bach in
India He told a wild and romantic story, how the
“hinaman had failed 1n s trust, how he himself
1ad been sold into slavery, how he had worked for
1us freedom, and then made his way down the
T'sang-po to carry out the work which had been en-
trusted to his false master He described 1n detail
all the places which he had passed down that great
river, right down to a point wathin sixty mules of the'
plamns of India  Then, he said, as he could not go
any farther, he had thrown the logs mnto the water
He was not belteved at first, but thirty years later
his story was proved to be true, and at long last he
xéecei;red th§ rfwar}? which he had so well. deserved

ir_Peri s, lumself a great traveller, pays a
generous ﬁ'g:bute to the courage, capacitv and/—e‘ !
enthu: f the Indian surveyors, With whom he
worked/ b any years

One more great Indian adventure must be men-
tioned, a recent one  On the frontiers of India and
Tibet stands the Joftiest mountain in the world. /-
‘Mt Everest, rearing 1ts head to 206002 feet, has
lured the boldest Spirits to dare 1its dangers Time
and time again have men tried  In 1924 two Eng-
hshmen, Mallors- and _Irvine, and many gallant
native porters, gave their hives in the attempt to
reach thefmlxm’met In 19%3 avery I*clictertmntcld but
unsuccessful effort was made under Hugh Ruttledge.
Mountain technique is not afrmd of 1t. To reach
28,000 feet is almost easy Ruttledge mamntans
that, if onlv the weather be favourable, the con-
quest is certain

But if the great mountain has not been sealed 1t
has 3ielded to the geroplane  On April 3rd 1933,
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Lord Clydesdale, Colonel Blacker and Flight
Lieutenant M'Intyre flew across the top Th
eye of man had not before locked upon tht
mountain’s southern face, and the photograph
taken on,the wonderfu]l flight show where Irum
and Mallory now rest, the grandest tombstone mat
everrhad

’ ‘Arabia

Few parts of the world have remained so unchang
éd &nd mysterious as Arabia  Few lands have
lured the adventurous so enticingly
~The hayj, the great pilgrimage of the Moham
medags to Mecea, for centuries excited the curosity
of ‘Europeans, but for an unbeheving Christian to
venture his head there meant certamn death. In
1812 a Swiss dared 1t, J_L _Burchhardt For two
years he had lived amiong Arabs in Syna and
studied the language and the Koran to such good
effect that he could pass for an Arab doctor So
calling himself the Sheikh Ibrahim ibn Abdullah,
and disguised as a pilgrim, he went  What is more,
he was successful, for he came out alive and
wrote mn English the first description of the

remontes and of the Ka'ba, that mysterious
rlack stone which, Iihe other meteorites, fell from
he heavens

In 1854 an Englshman undertook the great ad-

venture, that dare-devi] Richard Burton, to shom
I"'é’d“"ﬁ] netrated disguised’

no land was clos e, too, pe

as a doctor learned in the law, and so became the
Haji Abdullah He performed all that the ritval
démumds; and when it was fimshed, he withdrew to |
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Jeddah to take ship home The neﬁ'v}? stran;l must
have been very great, for the shghtest slp on
his part would have ‘_’/E")W"
meant 1nstant death
There must have been
some fifty or sty
thousand pilgrims from all
parts of Africa and the
east, without any notion
of hymene Especially n
that great heat, with so
muserable a water-supply,
1t must have been a fear-
ful centre of infection
There was no provision
for praper cleanhiness, the
a}ir must have reehed with
the putrefying offal and
flesh drying in the sun,
and samtation did not Tiiehard Durton
exist &

Burton confessed that, when he had entered once
more upon the open road and drank in the pure aip
of the desert which he had learnt to love, the
newly-made Ha)i Abdullah felt ‘such joy as onlv
the c'npu\.'e delivered from his dungeon can expern-
ence

His relief was justified for 1t had been 1 narrow
escape  His servant Mahommed, a native of
Mecea behaved very strangely, and tried to extort
money from lim  Something Burton find done or
said had roused the boy’s suspicions, and to a
fellow servant he had said that he was sure s
master was a sahib from India, and added he

(RS
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hath laughed at our beards’ ' The boy hi
Judged truly, for 1t was as a British officer 1n Iné
that Burton had first learnt his Arabie, and studsd
the Koran and the philosophy of the East

Many great travellers have penetrated into th
depths of Arabia smce the days of Burton, every
one has met with great adventure, and everyon
has been able to do so only because he could sped
the language Even women dared it, though
some ways travel 1s easter for 1 woman than a mat
In 1913, Gertrude Bell, on the journey from Danas
cus to Haml, was shabbily treated by a sheihh ¢
Najud, who took her revolver and field glasses, ant
then she was held prisoner by the Shammar tribe
a place which, she wrote ‘ smelt of blood *

But the greatest adventure of all that ever befel
a European in Arabra was that of an eccentry
young Enghsh archaeologist and scholar, T E
Lawrence

During the Great War 1914-18, some British
officers went to the Hedjaz to persuade the Arabs ¢
rise and throw off therr masters the Turks Among
them was this youth, who knew the Arabs well
and could speak thewr tongue, which he had learnt
when worhing as an archaeologist in Syri1, study-
ing the ancient castles of the Crusaders Lawrence
landed at Jeddah on October 16th 1916, and for
the next two years lived as an Arab and fought as a
soldier: The Arabs learnt to like him, then to
respect him, and then to love mm  The young
Englishman could ride a camel as well as any Arab
could endure the heat and thirst m the desert us
well and as long as any Arab  Whatever they
could do, that he could do as well, and sometimes



Arabxa 45

ibetter He was no longer surveying ancient castles,
“hut raiding Turlish outposts, blowing up Turkish
smbhtary trains, and fighting Turkish armies The
student and the book-lover had read much of
.ancient wars, and he saw what are the eternal rules
of warfare He made use of that reading and, wath
-his splendid brain, apphed 1t to the task he now had
1n hand, and 1 the end victory was lus  Two years
Jafter his landing at Jeddah, almost to a day, vath
;hls Arab officers and friends, he cntered the
ancient city of Damascus, now once agamn an Arab
town
1 Once, when exploring enemy land, he was taken
yprisoner by the Turks The ordeal through which
he was put was unspeakable, and he was flogged
41nto sensclessness  Yet, bleeding and lacerated, he
yerawled out of the hospitl where they had flung
‘lim, and crept away A wandenng tribesman tookh
mity on him, mounted him on his own camel and
, restored hum to hus friends At the very end he was
ymade prisoner by Ius own people, a patrol of the
Bengal Lancers They would not believe that he
1 was English, and prodded him with a lance He was
«not released untal they met an officer
Through those iwo years in the desert Lawrence

» had dressed like an Arab, but had shaved regularly
' Hus beardless face, generally fair but now burnt red
1 by the sun, and tus bright blue eves must have been
; in starthing contrast with his white robes and head-
; dress There was no one else hke him 1n all Arabia,
+ and once seen, he was instantly Fnown Among
; his own Aribs, that was his greatest protection.,
. The Great War threw open much of hidden
¢ Aribia to the foreign eye, and to-day the Infidel

{(p /\f.,u 4
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may wisit even the Holy City of Mecca upon gt
ment of a fee Yet the final mysteries of the Iz
have only recently been revealed The last cors
of thiy stubborn ldnd to yield to the intruder h
been the Rub’ ol Khali, . :
the Empty Quarter,
the lifeless, desert
of sand, where over
vast distances neither
man nor beast nor
plant can live This
huge area 1s protected
by 1ts waterlessness,
but even more by
N A\ «the fanatical hostihty
— of the few wander-
~ Ing tribesmen. These
violently resent- the
Diting of the last cur-
tain, and are prepared
at all dosts to defend
the few  brackish
waterholes and schntv

grazin ound that do
exist }ﬁ:f; and there 1n that area of some 300 000

square mmles Two Englishmen conquered it
at last, Philby and Bertram Thomas Philb
had entered the service O ng Ibn Saud;fn
Thomas had acted as Vizier to the Sultan of
Mutkat' Both were masters of the dinl(s and
customs of the people Philby had aceepted Islam,
but Thomas was a Chnshian

' It was in 1928 that Thomas undertook s firsl
journey, secretly This was a mcoxl%e, on(
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which he was-helped by the Kathir tribe, who
escorted lum to a range of watered hlls, the Qara,
the region from which came the sweet-smelling
frankincense the same as that burned by the
HEb'r’éWs’ri% the tabernacle i the days of Moses
and mentioned 1 The Song of Solomon 1n the Bible
It was on December 1st, 1930, that Thomas started
a second time, having bought the support of a local
sheikh by promise of a né reward Carefully
avoiding the tribesmen, who would be sure to
murder the rash Kafir or Unbehever who ventured
into their domain, Thomas reached the Persian Gulf
on February 5th, 1931 Thus he had crossed 1t
from south to north
Philby was an expenenced Arabian traveller On
a journcy to see the Ruler of Jauf some years previ-
ously, through unsettled country, he had reached
Jauf and made friends with the slaye governor
Philby deseribed his friend as one of the most
attractive personalities he had ever met in Arab
lands He refused a cash present, but was anxious
to be provided with a good poison 4 14 v
Well qualified by local knowledge, backed by the

power of King Ibn Saud himsell Philby crossed the
Empty Corner from east to west in 1936 Even
then he was exposed to desperate hardship  On
rone vast waterless expanse the eimels brohe down
For six days they had marched in long stages
* Never had 1 seen Arabs dmve camels as they drove
that day, from two in the morning ti] mne at mght
Never have I seen camels on the borderland of
staration march as those camels marched * . They
came through In minety days the Rub’ al’ Khala
had been crossed for the first time from enst to
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west This was described by Sir Percy Sykes &3
mziggmﬁhcent achrevement ¥ oy '

y those two journeys, wrote Sir Percy, the v
that hid the Rub’ al Khals has been ren{: and i
word ‘End’ has been written on land exploratix
in the old sense of the word, for the last of t
great unknown areas of the immhahited globe hx
now been conquered And we may all, surely,
glad to think that this great effort was made ™
with modern inventions, not with motors or aerm
planes, but with the age-old method, on the legse
camels and alone
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) Australa et

Austrauia i a world by itself, a fragment of a
ancient past Furst discovered by a Hollander
Willlam Janszoon, 1mn 1606, it was long known a
New Holland, but 1t was manv years before an}
serious attempt wis made to exammne it, althoup!
another Hollander, Abel Tasman, a great navigator
had discovered the adjomning 1sland called after him
Tasmama. 3 : ¢

But in 1770 therc landed on the south-east coast
a Yorkshirernan who was perhaps the greatest navi
gator of all time, Captain James Cook, accompanied
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by a learned man of science, Sir Joseph Banks
They were so struck by the wealth of flowers mn
ithat secluded spot, that they named i1t Botany Bay
dt was here that they noticed an extraordinary
-anmmal, * as big as a greyhound, of a mouse colour,
and very swift’, which ‘ went upon only two legs,
smaking vast bounds’ That was the first time a
:European set eyes upon a kangaroo
t As was the case 1n Africa a few settlements grew
ton favoured spots around the coast, especially 1n the
tsouth-east corner, but the interior long remamed a
blank  Austraba never enjoyed the fame and
romance of Africa, but produced her share of heroic
| explorers, who ventured nto the unknown interior
True, the natives were primitive rather than
savage, not yet emereged from the culture of the
Stone Age, offering danger rather of occasionnl
murder than of orgamzed warfare, nor were there
flerce beasts to fear The greatest foe was thirst,
which claimed 1ts toll of the bold travellers who
ventured into the stony heart of Australia //"
The first great name was that of E Stuart, who
1n 1828-30 explored the nivers called by him Dar-
. Iing, the noble Murray, and the Murrumbudgée
which joins it Fourteen years later, as a veteran,
he returned to complete the survey of the Darling
+ In 1844 Dr Leichhardt left Moreton Bay on the
, c1st coast and vanished 1nto the unknown Fifteen
months Iater, almost naked half dead from hunger
- this intrepid man staggered on te the north coust
of the contiment in the Gulf of Carpentana, which
- no white man had scen since Janszoon's visit, nearly
two and a half centuries before  In 1848 he braved
the unknown again, and was never heard of since ¢
]



50 Australia

/In 1860 the colomsts of Victorsa, in the
resolved to'send an expedition to cress the whet
continent from south to north The Parlame
made a grant, and the colonists subscribed a speci:
fund among themselves, so-that the expedihu
should be really properly equipped They ese
imported camels specially from India, to help ther
cross the central desert

1The two chief members of the party were Robei
O’Hara Burke, an officer of police and Wilhar
John Wills, fiom the Melbourne Observatory The
began by establishing a base depot at a place calle
Menindee on the river Darling, mtending to af
vance nerthwards from there Burke left a ma
named Wright mn charge and himself pushed on
tahing seven men, five horses, and sixteen camels, t
find a suitable vlace for a still more advanced dum)
farther north, where Wright was to follow by eas
stagés Burhe found good water supply and graz
ing land at a place called Cooper’s Creek, so orderx
Wright to move the depot there

For some reason Wright did not obey orders ne
curately but fnttered away his time 1 local invest:
gation, so Burke decided not to wait any longer for
tum at Cooper’s Creek, but pushed on still farther
taking Wills and two other men, Gray and King
with a horse and half a dozen camels for supplies
With considerable difficulty, they got past the
McKinlay mountains, and reached Flinders River,
which flows into the Gulf of Carpentana, on the
north coast of Australin  Thus thev accomplished
their task

They did not wait there long but started back
upon the return journev on February 23rd, 1861
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Not long after this Gray fell 111, and on April 16th
he died Five days after burying their comrade,
Burke, Wills and King crossed the desert agam
and reached Cooper’s Creek, where they looked for
rest and fresh supphes But they were cruelly
undeceived The man they had left in charge
thought they would never return He had aban-
doned hope, and his post too, on that very day
Wright had not even sent out a search party Their
position was desperate Worn by their long treh
to the north and back, they were hardlv fit to
trudge their way to Menindee They wandered
about the district for some time 1n search of food,
or else tried to make the road to Adelaide but they
were too far gone Some wandering natives helped
them, but before very long both Burke and Whlls
died of starvation King alone survived

As time went by and no news of the expedition
was forthcgmmg the promoters sent out rehef
parties to find and help them Two of these
reached the north coast, while a third explored the
middle of the continent The fouth, led by M A
W Wowtt, found King still ahve, and brought him
back to safety He told them where s comrades
lay, so the bodies of Burke and Whlls were brought
back 1n sad procession to Melbourne, and given a
solemn public funeral ahd a monument was erected
that their names might be held in honoured
memory l .

1
i
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Heights

EXPLORERS have faced terrors innwmerable, dealt
and suffering, 1 order to examme the face of th
earth There are also the heights of the air and ih
depths of the sea, and of the earth

Balloonusts and men flying in aeroplanes hat
learnt a great deal about the atmosphere, up
quite big heights An Italian m May 1937 reache
a hewght of 51,361 feet in an aeroplane ‘The ab
which envelops our earth has not a sharply-definec
surface like the sea, but gradually becomes thinne
and thinner, as everyone knows who has chmbed ¢
mountain  The first few thousand feet are subjet
to clouds, run, mist, fog, and starms But thest
do not extend beyond six mles up from the ecarth
That part 1s called the troposphere. Beyond that 1s:
region ol perpetual calny, of unbrohen sunshine an
unvarying fine weathér without wind or moisture
That 15 called the stratospherc The air "up thert
15556 thmthat 5 himan cannot breathe in at, anc
cold hike a Siberian winter Jt 1s cold n spite o
the sunghine, because there {s nothing for the sur
to warm
( A Swiss professor,in Brussels, August Piccard
determmed to expore this stiAtesphefe ~ Ht
wanted to find out ‘hll sorts of scientific detmk
about the temperature and density of the air, and
above all, certan mysterfous rays that seem to
come to us from outer space and are very little
understoed to which have been given the name of
cosmicrays '

!

re}
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It was a very bffave thing to do, for nothing Iike
1t had ever been attempted before A long time
was spent making the preparations and working out
all the calculations upon which they were based It
15 almost impossible for men to breathe near the top
of Mt Everest, and out of the question at twice
that height Professor Piccard therefore was
obliged to take his air wath him  What he did was
to make a strong ball-shaped chamber of alumimium,
the lightest metal, and an enormous balloon filled
with hydrogen, the hghtest gas, to Iift The ball
was to be air-tight and oxygen for breathing
supplted imnside from cylinders The ball had
windows and holes through which to thrust the
ends of his instruments, all carefully designed so as
to be air-ight  He could not afford to lose any of
his precious oxygen

At last everything was ready On May 27th
1931, on a perfect morming, his balloon went up
from the flying ground at Augsburg, a spot chosen
far from the sea to avoid the danger of coming
down into the water The two brave men, Pro
fessor Piceard and his assistant M Paul Kipfer,
allowed themselves to be screwed in, and they were
high 1n the air before thev knew thev were off, so
smooth was the motion

Disaster threatened them almost 2t once  When
the Professor tried to push an observation instru-
ment thraugh the valve i the floor, he folnd thet
the metal had warped shghtly, so the wistrument

did not fit the hole  An ominous mssmg showed that
their precious air was escaping Desperately they
struggled  The sun beat down on the The

situation was ternbly threatening, the PR
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inside- rose to 1045 Fy; ahd tH: tevor men we
nearly stifled ;They were-already 20000 feet'y
and still grising, - Piecard then, decided to lel of
some hydrogen,toiprevent their rising higher!
the valve Jammegd; They-were rising rapidly;

no means of stopping, and the air .was wh
out- through thethole in the floor They s
doomed _ ¢ - " .

Thenat last, by a desperate effort, the Professd
forced the-mstrument out, the hole was plu
and they weré saved ‘ p

‘Then another danger threatened them Thé hed&
of.the sun mafe the rubber seats of the manh
covers’shrivel and wrinkle 'Once more the af
began to, escapbt -~ - - vy

Thus\they drifted slowly, about ten miles abové,
the carth {They looked out through the windows?
THe sky was beautiful of a bluish purple notf quite,
darh enough o see the stars The Alps below
them’looked like a.relief map From that heght -
if there had “been 4no mist over the carth they
could have looked upon a cirele seventeen hundred,
miles in archiniference.

Then attlast, as the sun went down the gas in
the balloon began to contract, and they slowly
sank. At nine at might when a mere two and a
half ‘miles-up, they opened the window, and how
glad those fvo brave men must have been to drinlk
n the fresh air oncegnore st~

Tl hatloon subsided gently on 1o a glacier near
Innsbruck. 1n .Austra, . nbou{ a hundred miles
from their starting place Worn out and hungry,
the twd slept till morning, and thgn walked down
to the nearest.village, Ober-Gurgl, where their
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arrival caused an immense sensation Devoted 2
they were to their scientific work, we can have ittt
doubt that the thing that interested them most:
that hour was a good solid breakfast, after tweny
four hours’ starvation They had been up t
53,152 feet, just over ten miles

The example set by Piccard stimulated ofher
nto this new field On January 31st 1934, a part
of Russims, after two years upon thewr prepar
tions, went up in a balloon called the Osoaviahy
They reached a greater height than Piccard, 72,10
feet, almost thirteen mules, but as they came dow!
a hurricane wrenched the gondola from the balles:
and 1t crashed Al the scienhfie nstruments ¢!
smashed to pieces, and the bodies, still m t
gondola, were mutilated beyond all description

Undaunted by this tragedy, two Americans we!
up 1 Daketa on November 12th, 1935 The
landed safely not far away They said that v
there the shy was like a jot black awning, and t
cosmic ravs one hundred and fiftv times as inten
as upon the earth And they had beaten i
record They had been up to 74,000 feet, that
almost fourtecn miles up into and abave the air

Depths

Tue dengers and mysteries of the sex hav
inspired men of all kinds, but few have been invite
by the depths  The greatest to which a driver cu
go is some 300 feet below the surface Few mel
ean stand the immense pressure of the water at tha
depth, even in ther special sults of armour, ant
there 1s little they can do when they get there 1
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was gold that tempted men to break that record,
and 1n 1929 and 1930 some brave Italians were
enticed down by the lure of £1,000,000, buried in the
ship Egypt which had sunk off Ushant 1n 1922 She
lay some 400 feet below the surface, but those
Itahans reached her The divers were enclosed in a
kind of steel bottle, to stand the terrific pressure
and 1n 1t they could scarcely crawl All they could
do was to signal and telephone to the men on deck,
to guide them wath their grab Their pluck and
persistence had their reward, as always and the
bullion was recovered

Those Itahans however, were not men of science
An American zoologist, Dr Wilham Beebe, espe-
cially interested 1n fishes, resolved to see what hife in
the sea was like at far greater depths It was
known that down there no light penetrates from the
sunshine above, that the pressure 1s ternfic, and no
ordinary creatures could survive there an instant
Yet it was known that there are fishes down there,
weird and strange monsters, that live by devouring
one another, and provide their own hights, for they
are Juminous Sometimes these fishes are brought
to the surface by deep trawls but directly they
enter to the lower pressure they burst

Beebe employed the same methed as Piccatd He
had a ball of steel made 4 ft 9 in i diameter,
strong enough to <tand the tremendous pressure
Now the pressure of the atmosphere on the surface
at sea level is fifteen pounds to the square inch
But Beebe was going down, not to the 300 ft of
divers but to tcn times that depth to 3,000 ft
more than half a mile, and down there the pressure
is a halt 4 ton to the square inch

\
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The rish, he knew, was very great, so o
experiment he sent the thing down emptv, to!
the sealing of the windows, for obviously 1t wo
have been useless to go down unless he vould I
out He knew that if the shell had given way, ¢
window biirst 1n, the men inside would have be
not drowned, but crushed to pulp wmstantly S
was with breathless interest that they hauled
shell up after its trial dive Directly they opel
the door on the deck of their vessel, * wathout
slightest warning the bolt was snatched from th
hands and shot across the deck hike a shell fron
gun’ It was followed by a solid eylinder of wil
and awr mixed with the water, to look Iike ste:
Beebe wrote, * If I had been standing in the way
should have been decapitated *

These plucky ‘men sealed themsclves in, 2
went down, down, to sce wath their own eyes
manner of life exists in the grip of such tu
forces -t

1t was all new and strange, for what little informa
tion we had was but the ‘uncertain markings
on the threshold of a new world” When down
inky blackness, Beebe switched on the searchlight
It cut an almost materal swath across the field of
vision, and for the first ime 1n the history of
scientific nquiry, the life of those depths wre
revealed to human eyes, as he gazed upon H
patterns of fish of unknown type that swam acro
the narrow field of vision Between 1930 and 19
he made no fewer than thirty such dives 1n tl
clear watbrs off Bermuda

[
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CONQUEST

he Dunce who Taught Men
to Think

N the early years of the nineteenth century there
wed 1n the fine old town of Shrewsbury in England
prosperous country doctor named Robert Waring
Darwin  He was a
sound, practieal man,
successful 1n his pro-
fession, but, although
son of a well-known
naturalist, Erasmus
Darwin, Dr Darwin
had no marked taste
for scrence Mrs
Darwin was  the
daughter of Josuah
Wedgwood,  whose
name is famous
Charles Darwin 1609 3. in the pottery
- world

' To this eminently practical couple there, was
s0tn on February 12th, 1809 a second son whom
they christened Charles  The boy showed na great
promise as a child but a marked taste for flowers
birds and stones  He must n fact have been a
trouble and disappointment to huis parents, for at

59

l



60 The Dunce who Taught

Shrewsbury Grammar School he was a falure
narrow, old-fashioned curriculum of the Greek
Latin classies was to lim meaningless and de:
dull, and the seven years at school were was
But his spare time was spent mn eager interes’
queer sidelines of knowledge He tried to pick
some chemistry, a subject not taught n Eng
schools 1n those days, and was pumshed by
master for wasting his time 1n such a useless %
He was fond of poetry, but above all, he lthed
things, anmmmals, plants, and also rocks 'The 5
of the naturalist was in him. He was also ¥
keen on outdoor sports, on horses, dogs, riding,
above all, shooting

His father then sent him to Edinburgh to 1
medicine, so that he would carry on the fan
tradition and be a doctor  But he found
lectures very dull, subjects that should have b
mteresting were put to him in a boring way,
the horrors of the surgical operating theatre bel
the days of chloroform shook him so badly that
gave up the notion of being a docior The ¢
good he obtamned in Edinburgh was the frlends..
of some naturalists and practice in skinning ap
stuffing birds, which was taught him by a negr
Edinburgh did him no more good than Shrewsbur;

& picked up a good deal of knowledge lut ony b
the way, and of the stated subjects he learnt nex
to nothing !

His father, in despair, came to the conclums
that 'the onlv place for him was i the Churd
Charles agreed, and went to Cambridge Universtt
10 qualify Here the old story was repeated
became friendly ~with Professor Henslow wh
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ctured on botany, and took hm out for walks m
he countryside, and also with the famous pro-
ssor of geology, Sedgwich, who brought him back
5 a subject from which the dullness of the teach-
1g n Edinburgh had frightened lum  He became
ceply interested now, read a great deal about many
iranches of natural hstory, and devoured good
ravel books He neglected his stated work, as
1sual, but managed to take his B.A 1 1831
: That was to be the critical year of his hfe His
riend Professor Henslow happened to hear that
he Admiralty was sending a ship to survey the
.oasts of South America, and that the commanding
»fficer, Captamn Fitzroy, was looking for a young
naturalist who would care to go with im The Pro-
fessor recommended his young friend as a keen man
avith the makings of a good all-round naturalist To
ms father's practical mind it was a hare-bramned
scheme for his son to go gadding about the world
anstead of staymg 2t home like a respectable per-
son and continung to read for the Church He
¢Was, 1n fact, seriously shoched at the idea  Luckly,
jwhen his uncle, the second Josiah Wedgwood,
;blended tis cause, his father rather grudgingly re-
clented, and Charles was permitted to sign on as
, haturalist to HM S Beagle
¥ She was not a modern, comfortable craft, but
zonly a 235 ton brig, with no luxuries and hardly
any conveniences Not only was there no labora-
< tory or workroom for him, but not even a cabin to
s himsel{ But Captain Fitzroy took a liking to the
“ keen young naturqhst, and gave hum the use of half
'~ hisown cabin s

+  The Beagle smled from Devonport bn December
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27th, 1831, and the young naturalst must hy
suffered much from the cold and from sea-sickre
during the first ten days at sea, fighting the gales:
}he Bay Got;i Biscay, before they made Tenenfe !
anuary -

Now for the first time Charles Darwin was rel
mn hus element  Now he was to foel that wondert
thrill of setting foot on the very shores of which!
had dreamt For at Cambridge his mind had b
fired by the work of that greatest of travellers, v
Humboldt and above all, by his description i
Tenerife '

But fate was agunst him at the start for t
port authorities at Santa Cruz were afraid of choles
and refused to dllow anyone from the ship to lay
What a cruel disappointment that must have be
for young Darwin as he stood on deck and watche
the lofty peak of Teyde, over 12,000 fect rbove th
sea, fade gradually away into the elouds’

A day or two later he received s consolitiof
They reached the Cape Verde Islands and Darwl
went ashore on the sland of Sao Thingo or §
Iago, and for the first fime found himself standin
onh burnt-up brown volcamic soil almost bare ¢
vegotation, utterly formgn from anything he he
seen bhefore

From that day forward, hife must have been on
long dream of delight/ as the naturalist explored th
wonders of the consts of South Americt. He s
the stately cxuberance of the tropical forest a
Bahiaz and vas allowed no less than three montk
at Riv dt Janeiro then a miscrable fever-stricke:
esty 1 the mudst of surroundmgs of mncomparabl
brautv Hesaw the pampas of the Argentine, witt
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therr queer birds. and mammals e saw the gauchos
catch the rhea, the_ South American ostrich, with
mthe bolas, their special weapon He saw them strip
seked and nde their naked horses into the river He
was astomished, he wrote, when he saw how
splendidly the two ammals, man and horse are
ruly suited _to each other He went down to
atagonia, then an almost unknown land, where
“he found huge bones of a gigantic ground sloth, but
recently extinet,, This started lnm thinking on the
np: Jation between the extinet and the living, and
then between kind and hind, species and species
Lsze visited the Falkland Isles where there 1re no
; tJ“tl‘ees at all and hardly any bushes He saw the
! Isiorm rached fjords of Trerra del Fuego the Land
Jv!’OI Fire, with glaciers running down nto the sea,
Wand naked savages at the bottom of the human}
WSCale He travelled over the peaks of the Andes;
up the coast of Chile, and at Valdivia saw the
L“'hol'ra:;rs of an earthquahe He landed on the Gala-
® pages Islands, out in the Pactfic, where he wns
N‘as!onished to find the queerest of creatures , izards
that ate seaweed, birds not frightened of men and
Jmonstrous ungunly tortoses
Then their vessel crossed the Pacific, and thev
landed at some of the beautiful 1slands of Oceanin,
!O.Pnd at Svdney and Darwin saw New Zealand He
A anded on coral islands, crossed to Mauritius
'e“l‘ounded the Cape of Good Hope, and so returned
BSU}IOmc landing 1n England in October 1836
e It was a yerv dufferent Charles Darwin that then
nﬁ%m(\d at Cambridge The 1dex of the Church had
= -ong since been forgotten  Under the stimulus. of
:L‘, that wonderful adventure he had ripened  He had

t
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seen, observed and, above all, he had Jedrat’
think mdependently, to observe accurately,
reason logically, and to write clearly, as one biom
pher has well put 1t And that clear thinking ol #
young man who had been a dunce at school w
destined to revolutionize the thoughts of man. f;
When he had landed at the Galapagos Islands, &
out in the Pacific Ocean, he had found that ed
separate 1sland had 1ts own kind of bird, and, w¥
was even stranger, its own kind of tortoise Hg
did they get there? Why were there so mif
kinds? Why did each 1sland have 1ts own pecubi
set of creatures? All were clearly of the same gen
ral type that lives upon the mamland Those b
must have come origmnally somehow from the mau
land, and then, hving an ‘isolated life, develope
mto different forms The only thing that coul
1explam the problem was Descent with Modificatio:
His ideas grew slowly ~He evolved huis philosoph
gradually, ‘but gave his whole life to st It wwl
1837 that he opened his first notebook to collx
facts for the theory that was taking shape mn B
bramm but 1t was nineteen years before he wrol
it out.
A great chahge came over him soon after this A
a young man he had been strong and vigorous, a
untifing horséman, a fine shot and an athlel
When he was about thirty a myslerious ilines
attacked him fhat clouded the rest of his life
He became subject 1o fits of Jethargy, he was exsih
fatigued, and towards the close of the doy would I
spiritless and exhausted, his head swam and h¥
hands trembled gastric trouble ruined his sleep &
mght His old love of poetry and music turned 43
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dislihe s capaoity for work was heavily redt
ed Yet he turned out a prodigious amount
work, and lived a full Iife until he was sevent
four thanks to the constant care of his wife, Emp
Wedgwood, his cousin, whom he had married in 1&

It was n 1856 that he started wniting out |
theory In 1858 he received a bolt from the bl
A field naturalist with whom he had been m cot
spondence, by name Alfred Russel Wallace, now
worh far away in the Moluccas, sent hun the man
seript of a paper he had written as a result of wb
he had_seen and thought about in the orent
forests The paper had the rather ponderous 1!l
‘ Lssay on the Tendency of Varieties to depart and
fimtely from the Origmal Type’ Wallace asht
Darwin’s opinion on the essay, and requested hi
to hand 1t on to Lyell, the geologist

When Darwin read the paper through his hes
must have sunk like a stone  His friend had an
cipated him  The fruit of mineteen jears patier
plodding was wasted

He sent the essny on that same dav to Lvell wk
had already advised him not to postpone too lon
the publication of his awn work  He wrote ‘ You
words have come frue with a vengeance that
should be forestalled *

Darwin wis human, and it is easy to undirstan
hévs, in the first batter moment of chagrin, he fel
melined to throw up Jus work and leave the fleld
Wiéllace But Lyell, and his friend Hooker, th
botanist, urged him not to and it was on thel
advice that a combined paper by Wallace and Dar
win was read before the Linnean Societs in Lond®
on July 1st, 1858

i
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| Not Maneg ancestors but relatives g ™
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. (T_ll?ﬁymenmﬁg%ﬂ?,jprobably because
only TRréeTma ood what it meant Lycll
Hooker and Huxley But 1t marked am cpoch A~ * ¢
< Darwin now set to work in carnest, and 1n 1859
published what he called ‘an abstract’ of Ins
(meditations and experiments of twenty years Its
sshortened utle was The Ongin of Species By 1876
sSttteen thousand copies had been sold 1 England
t&nd 1 had been translated into almost every
1enilized Inguage

It gne mse to tremendous excitement 1n Eng-

- x
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land, because 1t was looked upon as an attack ups
Christian belief The Bible taught that God creat:
Man on the sixth day If Darwin taught that Ms
was not created on the sixth day, in fact &
created at all but descended from monheys, b
must be the enemy of the Church As a matters
fact, Darwin did not think that Man is descerd
from monkeys What he taught is that Man &
monkeys are both descended {rom. one ko §
areestor "ButtHe Ten of the Church did r
understand that In fact, very fow people unde
stood Darwin at first

i) The Chum%ﬁ In 1860 there was

W médtinyut-the-Bri ociation for the Advand
ment of Serence at Oxford, where the chief mens
hoth sides met in debate Bishop Wilberfort
spoke for the Church,,"He was an excellent eccles
astic, but of Science his 1gnorance was complet
He had read a hitle for the occasion, and bee
supplied with a few points by Professor Owen, wh
did not like Darwin, but he had learnt 1 lesso
without digesting it, and he wound up his series ¢
blunders with surprising want of taste, in a pondet
ous attempt to be funny .

‘1 should Iike to ask Professor Huxley,’ h
demanded of Darwin’s great chumpion ‘is it o
his grandfather's or on his grandmother’s side thn
the ape ancestry comes in?’

Huxley rubbed his hind in glee, and turned ar
whispered to his neighbour fo that gentleman!
astomuishment  ‘ The Lord hath delivered hum Ink
mv hand, and then arising, calm and digmfi=
1old the Bishop that he hihe them all, had grows
out of a speck of protoplasm no bigger than the 4;
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of his peneil, and continued
. ‘Ishould feel no shame to have risen from such an
origin , but I should feel 1t a shame to have sprung
from one who prostituted the gifts of culture and
eloquence to thé service of prejudice and false-
Lzl]OOd ! F’m ot
* From that date the battle raged fiercely Most of
those who attacked the new 1deas quite failed to
understand them
- In the long run the effect of Darwin’s work was
“to make men thinh as naturalists, to seck the causes
of things 1n nature, not m mystery Men turned to
“t with relief, to escape from the unbending
emands of the intolerant churches, and to devote
“therr efforts to improving the condition of mankind
upon this earth It broadened the views of the
ﬁ‘:hurchmen themselves and of all philosophers To-
>day the clash of controversy 1s almost still
Darwin's character was simple and noble The
‘bstorm of abuse based on ignorance left hm un-
,moved Calm and digmufied as a rock, he did not
" stoop to answer  Serene as a statue in a storm, he
knew that Truth must prevall He had three stout
lchamplons. Lvell the geologist Hooker, the botamst
“anddHu’dey, the bwologist He felt safe mn their
hands
He retired to a secluded home at Down, 1n Kent
where with the simplest of tools, he improvised
» dpparatus for his experiments out of old biscuit tins
* bits of string, and a hammer and a few nals  To
tinguish the contents of his 1arious bottles and
- fiasks "he would tie preces of coloured wool round
. *iem  He was a cheerful companion, with a gener-
" ous, hearty laugh and he iked 2 it of fun He
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would work during the morning, but his docter
would not let hum continue after Junch He wor?
walk round hs garden, read a novel, and allowr
evening to end without Ihis game of ba
gammon.

He knew the value of his own work Of th
book that shook the world, he himself wrote, '
Iook on 1t as absolutely certan that very muchh
The Origin will be proved rubbish, but T expect a
hope that the framework will stand’ ¢t

He was right Much has gone, much that I
himself would have shed 1n the hght of later kna?
ledge, but the man framew orh stands unshaken D
15, as one of his biographers has put i, like
mghty tree in winter from which the foliage h
fallen but you can the better see the massive trunk
and the branches forking 1n all directions ;Mpa
may be rejected even {lct But one outstandm
act Temains unshaken, {that/Charles Darwin volu
tiomzed the “méthod™ of ‘modern }hought.? Hi
mfluence has permeated the whole activity ¢
modern phiosophy From Medicine to Engneer
g, in Chemistry and in Astronomy, men think to
day wm terms of Evolution So 1t was that the bo'
who was a dunce at school Iived to Tevolutiomze th
method of men's thoughts and to be buried It
Westmnster Abbey
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. TASTE for scientific enquiry does not often run in
imlies, but there are some brillant exceptions
ather curiously, two strihing cases are linked
gether

There 15 the well-known scientific family Bee-
uerel, of Paris 'The first Antoine Cesar, was
orn at Chatillan in 1788 He became an engineer
fficer 1n Napoleon’s armues, and took part 1n plenty
[ fighting 1n Spain and France After the fall of
lapoleon 1 1815, he retired from the army and
evoted himself to science He was especially
iterested 1 electricity, and for his researches 1n
s subject he recerved 1n 1837 a grpat distinction,
he Copley Medal of the Royal Sociely of London
le worked on the growth of plants, and magnetism,
nd the study of the weather, and published a great
eal  He became Professor of Physies at the
fatural History Museum 1n Paris in 1837, and held
he post till he died 1 1878 at the age of mnety

His son Alenander Edmond, born in 1820, suc-
ceded hum as professor at the museum  He devot-
d himself to the study of light

When he died 1n 1891, he was followed in tumn
3 his son, Antoine Henri, who was born n 1852

toine was o civil engineer by profession, but on
s father's death succeeded to the Charr of Physics
% the Natyral History Museum in Pams thus
naking what must be a record

It w s this grandson who became the most famous
ofthe three  He was making 1 series of experiments

n
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on the nature of fluorescence, that 1s, the propr+
some things have of glowing with different colow
In making one of these experiments he was using
prece of ore containing the metal uranium, t
heaviest of the chemical elemenis then know
whuch has this peculiar property of fluorescence H
wrapped a piece of the ore in black paper so as!
shut out hight, and left 1t for some time under
photographuc plate When he opened the packe
he found a feeble but quite distinet photograf
printed on the paper

This was a very simple experiment, but tt
result was extraordinary As light was shut ou
the photograph must have been made by some oth’
kind of ray  For the same reason it had nothing1
do with fluoreseence It must be due to somethin
mysterious confing oitt of the uranjum ore itself

He next put the ptece of uranium ore near
simple apparatus called an clectroscope  Thisisa
exiremely delicate apphince for detecting ver
faint currents of electricity It showed that somt
thing ke electric waves were coming out of th
uramum

Becquerel TII had discoyered a mew kind o
matter, matter that gives out rays, radiant matte
in faet  His discovery led to a complete revolutior
in Physics For his great service to natura
science Becquerel received the grant of half the
Nobel Prize for Physics, the other half being grantet
to a certain lady  He died 1in 1908

His discovery was so extraordinary that it was
met rother sceptically by some scientific men  But
another Frenchman, Plerre Curie, Professor of
Fhysics at the Sorbonne in Paris, tool up the study



Madame Curie

He was helped 1n his work by a Polish lady, Manie
Sklodowska, daughter of a professor who had come
to Paris to study Physics Curie married her, and
the two set to workh to examme this remarhable
new thing

They worked systematically through the chemical
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elements to see 1if any others besides uramum b
haved 1n this strange manner, and found the saxs
property ih thorium  But the minerals contaimng
thorium and uranium are not common, and 1t ¥z
not easy to get the material to work with Th
chief source of uramum ore was at Joachumstal, 11
Bohemia, then part of Austra, where a minerd
called pitchblende was worhed by the Austne.
government for the sake of the uramum in . T
Austrian government generously placed a ton o
therr residues at the disposal of the Curies

Their work, patient and laborious, was well
rewarded, for they found in the pitchblende ro
fewer than three quite new kinds of eclements, to
which they gave the name radium, because nt
rdiates, polomum, 1 honour of Mme Curie's nativt
land, and actinjum  But the quantities of these
elements are so excessively small that they are ven
precious, and very difficult tohandle OQut of 2
whole ton of pitchblende, about half consists ol
urmium  QOut of this the Cunies were able to
extract only three gramns of radium  Of the other
two, the quantities are so small that they can only
Just be detected It takes so much work and time
to get 5o tiny a quantity of radium out of so g 1
mass of ore that the price is about fifty thousand
times that of gold

The scientific world at last realized what a
tremendous discovery had been made  In 1003, the
Royal Society awarded the Curie¢ husband and
wife together, the Davy Medal, and i the sime
year the Nobel Prize for Physics was awarded to
Mme Curie and Professor Beeguerel jointhh  In
1905, Professor Curie, was clected to the Fronch
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~Academy of Science
4 The two sciences of Chemistry and Physics were
-revolutiomzed by these new discoveries, which,
showever, could not be digested at once Hardly
;more than thirty years ago, an eminent professor of
Chemistry m London, when ashed by s pupils to
cfell them something about the wonderful new ele-
tnent of which they were reading 1n the newspapers,
L'looked quizzically at them, hesitated a moment, and
ythen smd

‘Gentlemen for information about radium I refer
Jou to The Darly Mail’
+ To hum, at the end of s career, the claims for
_lh]s new discovery were imncredible and incompre-
hensible  He could not believe in radiant matter
smuch less 1n the truth of that dream of the alche-
,msts of old, that one element can be changed into
sanother  Yet 1t was not long before Professors
Soddy and Rutherford showed that radum 1s
jalways brealing up, or rather breaking down, and
¢ the results are other stuff, quite well-hnown includ-
; Ing the gas called helium and—lead!
 When they were_so well launched_upon the new
¢ SIencetFagedy _stalked the_devoted coupleTOh
 April 19th; 1906, the scieitific world was shocked to

treet, no doubt absorbed mn thought, had been
struck by - cart and Lilled instanily He was only
forty -seven years of age

His wadow carred on the work, to which she
devoted the remmning twentv-eight years, of her
life  She estabhshed the new science upon 1 firm
basis, and when 1n January 1943 she died at the
age of sixty.seven, she was described by Professor

:‘hcar that Professor Curie, while walking 1 the '
5
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Soddy as ‘ the most famous woman of all time’

Everything to do with the radnt matter s
extraordinary Not the least remarkable s it
independence Man can effect no more control ove
its behaviour than he can over the movements &
the stars The radium goes on radiating and breat
ing down, and man can neither hasten 1ts work r~
delay 1t, much less stop 1t It 1s quite aloof from
human control

Then came Mme Curie's daughter, brought ug
naturally, as keen a chemist and phystust, as her
mother She, too, married a physielst, M. Johg
but rightly retained her own famous name as well
Thus Mme Jolot-Curte and her husband coniinuet
the work They carried it a step further, Mme
Curie’s daughier was the first human bemg to pro-
duce radio-activity artificially She has recentl
produced a new element if we can call 1t clement
which she has herself made she calls it radluo-
sodium It behaves n the same way as radium
and the other radiint clements, and as it cmn be
used like radium for healing, s discovery has
brought down the fantastic price of radium

Mme Joliot-Cunie 3s a young woman  What con
trbutions to Seience may she not make yt?



> The Man who Conquered
: Smallpox

Ein the middle of the eighteenth century there hived
A at the little country town of Berkeley 1n Gloucester-
sture 1n the West of
England, a country
Jparson named Rev'
Stephen Jenner - He
was vicarof Berheley,
belonged to an old
county family, and
owned much property
m the district When
he died, in 1754, his
son Stephen took his
place, and acted as
i R, oozl father to his httle
ym“_m enmer broéhcr 1Edward, then
ﬁvm the portrait by Sir Thomas agec only Stx
. Liwnence reproduced by tne kind While quite a boy,
Physteians London > °¢  Edward showed a
! Feen nterest in
} natural history, and decided to become a doctor
! He began his studies under a surgeon named Lud-
t low, who was 1n practice not far from Gloucester,
Where he saw a great deal of the country folh  One
day, about 1768, he heard a dairvmud “Who had
come into the surgery about some alment, say that
there was smallpox about, but she was not afraid as
she had had cowpox already  Now smallpox is a
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terrible disease, but cowpox, though rather lihe it
I1s not nearly so serious Jenner was interested
and began making enquries among the comnirs
people, and found that the belief was general thal
cowpox acts as a protection agamnst small pox
Cowpox as the name suggests, 1s a disease of catlle
and diarymaids are liable to catch 1t
When he was twenty-one Jenner went to London
to study under John Hunter, a famous teacher of
Medicine, with whom he lhived for two years Here
he met many interesting, men, including Sir Joseph
Banks, the botamist, who had recently returned
from lus famous voyage to Australia with Caplain
Cook  Banks asked young Jenner to arrange and
prepare all the specimens of natural hustory whith
he had broughtback Jenner did the work 50 well
that he was mvited to jom the second expedition
It must have been a tempting offer to a keen young
naturalist, but Jenner was too mnt upon his
professton, and too devoted to hus elder brother and
home to accept 1t He returned shortly afterwards to
his native place, where he took an active part 1
founding a local medical society He kept W
correspondence with Hunter, under whose advice
he continued his observations on various branches
of natural history, and m 1792 he took the degree
of Doctor of Medicine of St Andrews Umversity 10
Scotland
Jenper took an active imterest i the life and
flairs of his native district He made the first
allodn ever scen there He was a cultivated man
d socially a great favourte He could sing well
as a poet in a small way, and a ‘go\od performes
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While living 1n London he had told Hunter about
the country belief in the protection against smalipox
given by cowpox, but the great man pad httle
attention to 1t Back n the countrv, Jenner began
to collect evidence He ashed his colleagues who
all said that they had heard of the belief from the
country folk, but looked upon 1t 2s mere supersti-
tion Jenner, however, confinued to think that
there might be something mn 1t The ideas of
country folk, if not founded on learning, are often
based on long observation *

It was about 1775 that he was able to start
mahing regular notes He quickly confirmed his
1mpression that all the country people were firmly
settled 1n their behef But when he investigated
carefully all the cases he could hear of he found
that there were many persons who had had both
diseases This was discouraging, but he persevered
with his inquiries  Cowpox was not very common,
and 1t was five years before he discovered that there
were two distinet complaints confused under the
name Only the real cowpox gave protection the
other that was mistaken for 1t not being of any help
That accounted for the cases recorded in which
cowpox had not prevented an attack of smallpox

The only way in which the country behef could
be tested was to mive some healthv person cowpos
nd see whether 1t did indeed protect that person
from the more serious diseise  On May 14th 1796,
Jenner inoculated a boy of eight named James
Phipps with matter taken from the cowpox bhsters
on the hands of 1 dairymaid Sarth Nelmes, and a

fortmght later he carefully inoculated him wath renl
smallpox It was = bold thing to do, and Jenner
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confident though he was, must héve had an anxudus’
time waiting to see what would happen .. He fore-
told that the boy would not suffer from smallps,
He was nght o

Cowpox was so scarce mnt the dairies that Jenner
had difficulty in finding more matenal, aid 1t-was
two years before he was able to repeat hs
experiment | - R

This confirmed his adssurance, so he wrofe 2
treatise on the subject, under the title Inqury mto
the Cause and Effects of Varolae Vaccinae, bit
before actually publismng 1t he decided to go bo
London-to consult doctors there and, if possible
make somemoére experiments e

He spent thre¢ months looking for someone who
would consent to be moculated wath the fell disease
which 15 hardly surprising, and returned home
without further resuit But: the surgeon ,of
St Thotnas’s Hospital, Henry Chne, to whom he had
given some of his vaccine of cowpox, gave 1t to @
child suffering from disease of the hip joint, as he
thought the counter-irritation’ might do good The
result was that the child was found to be protected
against smallpox

Cline at once becanie a supporter of Jenner, but
while most doctors preferred -to wait for more
evidence, many tooh a strong stand agamst mnocul? -
tion, calling 1t a rash and dangerous practice Bul
the dread of smallpox was so widespread that the
public were deeply interested, and-most were ready
to rum any risk for the sake of protection against 50
fearful a scourge- Somte harm was done by some
of the njections supphed by Jenner, but this he
found, was due to some infection in the vaccine-
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Jenner vaccinating his son

Obviously, 1t was of prime importance to have the
Vaceine quite pure and not contaminated o
By 1799 the practice of vaccination had spread _ |
oer England  Ignorant quachs even set up ©
Usiness as  vaccinators ne charlatan named ©
Pearson had the mmpudence to stirt a vaccination
chnie 1n London to supply vaccne to all who might
W“ant 1t {for a good price, of course and went so far
35 to offer Jenner the post of honorary physician
1e r1sk of misuse was so obvious that Jenner came
h“mmg to London at once, and he suceceded 1n
Betting the project stopped «
He had now achieved fame and the gratitude of
€
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thousands He was presented to the King zrd
Queen and to the Prince of Wales, and the royal
farmly helped to spread the good news that smallpor
was at last conquered It flew all over the world
Jenner was hailed as a great benefactor of mankmd,
as indeed he was In Holland and Switzerland
clergymen recommended vaceination from the
pulpit, and 1n Roman Catholic countries rehgous
processions were formed to receive the vaccine It
Germany, Jenner’s birthday or the anmiversary of
his moculation of the boy Phipps was celebrated
as, a public holiday The Empress of Russr
decreed that the first child vaccinated in her counfry
should be named Vaccinoy and be educated at the
expense of the State In 1807 vaccination was made
compulsory in Bavaria, in Denmark in 1810, m
Sweden 1n 1814, and most other countries in the
world followed
Only 1n the land of his burth was Jenner treated
as anything but a saviour True, on a petttion of
his friends, a grant of £10,000 was made to him
but 1t was not pmd for two years, and after,
£1,000 had been deducted for expenses, he had left
over hardly more than enough to cover the cost of
Tus work He vaccinated hundreds of poor people
every weeh, free of charge While foreign honours
and decorations were showered upon him, Oxfo
University, declined to grant hum the degree of
unless hé passed an exammation m the
Classics! That, he sud, he would not do for 2
diadem L B Y G B
So great was the gratitude of mankind, thut

when, on the outbreak of war with France,ll_'nmg .
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urested and Jenner signed a petition for thewr
elease, Napoleon exclaimed ‘We can refuse
othing to that man!’ Englishmen detamned in
iustria and Mexico were released at Jenners
equest, and many actually used as passport letters
igned by him  His signature was honoured every-
vhere  But in his own country no attention was
ad to hus petition 1 favour of French prisoners
nd he was not even able to find employment for
s son George T

Still, s many friends worhed hard on his behalf,
nd as a result of their amtation the Government
oted lum in 1806 a grant of £20,000 without
leduction A public subscription raised for him
'y grateful people in India brought him £7,383

In 1810 s eldest son died, and the blow affected
us health, overstramned by s untiring work to
ave others He paid his last wisit to London imn
814, when he was presented to the Alhied Sovereigns
the next year his wife died, and from that day he
lever again left hus native town of Berheley In
he beginning of 1823 he presented to the Royal
ciety a paper on the migration of birds On
lanuary 25th of that year~he had an apoplectic fit
:“ his hibrary, and the next mormng he passed

ay -

It 15 charactenstic of the estrrordinarsy atuitude
of s countrymen that it was not until 1858 that a
tatue was put up to his honour in London by
sublie subscription, and his process of \iceination
“ompulsory 1n most countres of the world for nearly
wlf a century, was not made 50 1n England until
1853 gy en now the antiwvaccinalors are so strong
"t they have persuaded Parhament to mive
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exemptionto those who swear before a:magistral
that they, ‘conscientiously’ beheve ;that it §
dangerous to the héalth of thewr child wid
Simce the boy Phipps was vacemated n I
how many millons in all parts of the world hiw |
had eause to pless that English country, doctor [N , |

. Ferments and Germs-};

It 15 a curlous'thing that the greatest advance in o
step 1n the History of Medicine was made by a ma»
who was not a_doctor ..On December 27th, 182
in theflittle eountry town of Dole, in!Franché
Cofnte 1n central France, the wife of a tanner naimed
Pasteur bore a sonto whom was given the namet:
Lows That childwas destimed to be oné of the
greatest benefactors’of the human race e
‘When he was sixteen, he was sent.to Paris with
2 friend to study mn the Latin Quarter ButLouss
who was a nervous boy, did not like the bustle of
Pars, and longed for the quiet ife of the counin
Ifconly I;could get a whiff of the smell of the
tdnery once more, I should be all right agam,’ bt
s1d 'to s compamion He went home, but his
ambition for education took him to the towns agah,
and he went to the Royal College of Besancod,
where m 1840 he took.the degree of Bachelor of
Letters Two years later he took the same degre®
mgscience It 1s rather cunous that as a lad he
does.not seem to have shown any signs of britlianct:
and even 1n the subject in which he was to win
undying fame chemistry, his work was descnt
as ‘mediocre’ The key to his success was not
brilliance, but sheer hard work and persistence
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Puasteur in his laboratory From the painting by A. Edelfelt

He was mfted with the infimte capacity of taking
Pains  The weapon he wielded was exactitude
As quite a young man he made a discovery that
Ul then hag bafled all The great Swedish chemist,
rzelus, had hnown that the substance called
¢ 1cid, made from lees of wine, sometimes
behaves an one way, sometimes in another there
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seemed to be an active form and an inactive fom
yet the substance was the same The great French
man Biot had also known the fact, but neithg
could understand 1t !

Pasteur showed that really there are two distind
kinds of acid in the one substance If a ray o
polarized hght be thrown through a solution, or¢
acid throws 1t to the mght the other, a new knd
to the left When he told Biot about this, the ok
gentleman was mcredulous, and made his youn:
friend repeat the experiment in his presenee
Pasteur was successful, and Biot delighted Fron
that moment the old man treated him as a son

This discovery made Pasteur’s reputation as ¢
serious chemist, and the result was the offer of the
post of Professor of Chemistry at Strasbourg Thu
launched upon hfe, he married a lady namet
Laurent, who was to make him happy for man)
years

He next tned to make the mactive form of the
acxd He found that when 1t was placed with’s
foould, the mght-handed acd was destroyed, bul
not the left-handed Inquiry mnto this led him i
far greater discoveries By 1854 he had established
such a posthion that he was appomted Professor of
Chemistry and Dean of the Faculty of Science at
Lalle

In his opening address he made a remark whick
should be taken to heart by all workers, although
1t was intended only for men engaged in scientific
research He sad *Chance favours only those
who are prepared’ When his chance came, he was

prepared
‘He was oné day consulted by a brewer, who



A3

, Ferments and Germs 87

.asked um to try to find a cure for some defect
-1 his beer, which was then causing heavy losses 1n
the ;ndustry  Pasteur set to work to examune the
Ef)east under the microscope, and found two kinds,
‘one round, the other long The round yeast came
from the good beer, the long yeast from the bad
beer He followed up this clue dihigently and the
Tresult revolutiomized the science of biologv He
showed, to the confusion of the old philosophers
that there 1s no such thing as *‘Spontaneous
Generation’ That means that Lafe cannot arise
by “ifself, That every lLiving thing has parents, even
the most mimute creature that cannot be seen
without the microscope

Now everybody knows that when beer and wine
are made, alcohol results, that when vmegar 1s
made, acetic acid 1s produced, and when mulk turns
sour the result 1s lactic acid  Pasteur showed that
the process by which all this happens, fermentation,
1s brought about by the action of minufe creatures
calied bacteria, or ferments Different linds of
ferment produce different kinds of fermentation

asteur showed that putrefaction 15 a hind of
ferment and many diseases are caused by just such
tiny organisms

He showed, too, that if you shut these ferments
out, no change takes place If you kill the
Crments you stop the change He saw that the
fSame ideas could be apphed to many diseases.,

The results of these discoveries were the most
rﬂl‘-z‘o‘:aehlm; of the century  They replaced brilliant
Buesswork by exact scientific method, expeniment,
observation and record Pasteur profoundly modie
fied the v hole basis of medicine surgery, phy siology,
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biology, and all the arts and industries which ime
based upon someform of fermentition He placed
bacteriology upen a seientific basis IR
‘He applied the same method to the mdu'stryol

wine-making, which 15 so mmportant in France It
was at that time suffering severe loss owing t03
land of wine-sickness ~ Quickly he traced the cause, |
found the cure;'and restored prosperity to the wine.
growers Then he did the same thing for the sk
mdustry, by curing the epidermic which was kithing
off the silkworms — —
~He next turned his attention to the possibility
of finding prolection against diseases, and immupif
from them He did the same thing that a gardent®
does when he removes all weeds from a bed, 508
to have only one kind of plant in it Pasteur found
that he could make such a special bed of each kind
of ferment, only he did not call 1t a bed but a
culture He next found that bv contuiung 1o ]
produce such cultures under certain conditions the
poison made by those ferments which cause disease
became feebler Then came the crowning discovery,
that when this enfeebled polson 15 given to an
anmmal, that animal 1s protected aganst the disease.
The poison 1s called a toxin and the antidote an
antitoxin  The preparation made from the animal
15 usually called the serum, as it 1s made from the
serum, or thin flid part of the bloed .~

«Naw m the blood there are a number of pale
little_things palled white corpuscles They are the
policemen of the blood When germs enter the
blood, these corpuscles come flying to the rescue
crowd round the enemy, and devour him If the
sufferer 15 strong enough and has enough of these



Thuttles In the blood reslsting an Invasion of typhold grem
lorenge like corpincter are the red corpuseles that contstn oxyeen

Fhite cor
The
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policemen 1n his blood, they will win and he will
get well But if the germs are stronger, they wil
become so numerous and mahe so much posm
mside hum, that he will be m danger of death.
Then, 1f the proper culture be mjected into him,
1t acts as an ally, summoning the antitoxms to the
fray It stimulates the patient to build up the
anhitoxins of his own powers In fact, the cullure
mobilizes the natural forces of the sufferer, just &
a country mobilizes its forces to repel an invader
Acting on these Imes, Pasteur found cures for
two diseases which were causing a loss of about
10 per cent of the food supply of France chichen
cholera, and anthrax 1n cattle and sheep In both
he reduced the death-rate to about 1 per cent. He
did not sell these discoveries, but made them a
free gmft to the world Such services cannot be
measured n money, but 1t was the opimon of one
of the greatest men of science of the period, T H
Huxley, that the money saved by those discoveries
was enough to pay for the war indemnity extorted |
from Pasteur’s country by Germany in 1871
That 1s to say, more than £300,000,000 i gold
The next discovery by this remarkable man was
so startling that for a time the world could hardly
believe 1t~ It was a cure for that most mysterious
and horrible of all diseases, hydrophobia He
made expermments on dogs, as they are the chefl
carrjers of the disease, and by injecting one with
the weahened venom, found that he had made it
mmmune agamst nfection, that 1s he had given it
protection  He worked long and hard, until at lash
an 1885, he dared take the responsibilily of trymg
his serum upon a human being It is not hard to
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t imagme the nervous stram upon both, the exper:-
* menter and his patient, as he made tins tremendous
k. expermment, or the hopes and fears that filled his
t heart Was he gomng to remove from the world
! that awful malady, which had till then defied all
i treatment—a malady so ternble 1n its symptoms, so
 terrifyang 1n its effects, so cruel in the torturing
' death which 1t had tll then never failed to inflict?
He was successful
- On November 14th, 1888, there was opened m
Panis the Pasteur Institute to which sufferers
- flocked 1n thousands It was not many years before
- the death-rate from the foul scourge was brought
- down from 100 to 1 per cent
 Unspoilt by the honours showered upon im
simple-minded and unaffected, this truly great
worker and benefactor of mankind, the results of
whose work have saved more human lives probably,
than those of any other individual, passed peace-
fully to rest at the age of seventy-three on
September 28th, 1895

A Simple Frenchman

IN the year 1775 there was born 1n a willage near
* Lyons, in France, a mathematical prodigy He
was working out sums n rithmetic before he could
read and write, using pebbles His name wms
Andre Marie Ampere
His father, a” fecspected magistrate n Lyons
began to teach the boy Latin but scon found out
what a talent the boy had for mathematics, so the
Latin was nllowed to drop Andre found, however,
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that he wanted to read the works published b,
mathematicians 1n Latin, so he ashed for the
lessons again By the time he was eghteen, as
wrote afterwards, he knew asmuch of mathematis
as he ever knew But he was no narrow pedant.
His active brain took an interest 1n many subjects
He was a great reader, eagerly devouring all the
sertous books he could find on history, travel, poetn,
philosophy and, above all the natural sciences

In 1793 the soldiers of the French Revolution
took Lyons Ampere, the father, had courageousls
protested agamnst the horrors they had commutted
and so they showed him little mercy He wa
flung into prison‘and not long afterwards, like most
moderate men, he’ had his head cut off upon the
guillotme 7

Andre who was of & sensitive and_affectionale |
nature was so hérrfied by the shock of his fathers
murder that he abandoned work and seemed sunt
1 a kind of dazed “$tupor for nearly a year One
day some letters on botany chanced to come inlo
his hands, and as he glanced through them the
keenness of his mtellect was at once aroused There
can be little doubt that those letters saved hi¥
reason He worked hard at botany for a while
and then turned to the classic poets Perhaps it was
because of a lady that he took to writing vers
himself The lady’s name was Julie Carron, whom
he met 1n 1796  Ampere fell 12 love with her, and
three years later they were married

Timeés were difficult, but Ampete earned his living
by giving lessons in mathematics chemistry and
languages in s native city  In 1801 he moved to
Bourg to take a post as professor of physics and
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Andre Marie Ampere

chemistry, an opening which he could not afford
to miss  Unfortunately, he was for some reason
" obliged to leave his young wife, who was 111, with
her baby boy
In 1802 he published a small treatise on, the
mathematical chances of gambling, 1in whish he
showed that the odds are heawily agamnst the player
This attracted the attention of an influentlal man
in Lyons, who secured for him the chair of mathe-
maties i the college of his natine town in 1804
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By the irony of fate, this move, which should hav
brought him so much happiness, came too late fr
n that same year his beloved wife, who had bee
ailmg for several years, passed away, and Amper
was heart-broken He never really recovered fror
this second bereavement

To distract hus mind from the farmliar surround
1ngs, his friend then obtained for him a small post1
Paris, 1 the Polytechmec School, where he so0
after was elected professor He found time, mn spil
of his teaching duties, to carry on his scientif
experiments In 1814 he was elected a member ¢
the famous Institute of France His reputation w1
expanding, and eventually developed into a fam
based firmly on his success in showmng the clos
connexion between electricity and magnetism, whi
he called the science of electrodynanues O
September 11th, 1820, he heard of an observatio!
made by a Dane named [Oersted, that a curren.

from an_applidnice called a Voltaic pile aGtsTupon |

a ‘toagnetic needle , Stimiilited by this, onlv 2
week later he presented the Academy with the
most complete account of such phenomena that
vet existed ‘That, and the later researches based
upon 1t, were the chief work of luis Ife, and in
recognition of 1ts value his name has been given t0
onc of the chief umts of clectricity, the unit of
current, the ampere

Ampcre died at Marseilles on June 10th, 1836,
leaving a name firmlv engraved upon the anpals
of smence and, for the gentle, almost chidlike
simplicity of his character upon the hearts of Jus
friends

J



A Blacksmith's Boy

In a little village 1n the north of England a century
and a half ago there was hiving a family of hard-
working country people, poor, and highly religious,
members of the strict Christian sect known as the
Sandemanites One of these, by name James
Faraday, was somewhat more amtious, or perhaps
enterprising, than his nine brothers and sisters, for
he married a farmer’s daughter and mgrated to
London, where he set up a blachsmith’s forge on the
south side of the Thames, where two main roads
met Here, he thought, there should be plenty of
business for a good blachsmth, as there was heavv
horse traffic upon the roads It was, of course, long
before the days of Hailways

For some reason, perhaps because of poor health,
James Faraday did not make a success of his
business, and the family lived 1n the cheapest of
lodgings, 1n some mews at the back of fashionable
houses His third son, named Michael, born on
Scptember 22nd, 1791, was destined to be one of
the greatest men of smence to whom Britam has
gwen birth

Michael grew up in 1 very poor home, mn an awr
of piely, honesty, and hard work, wirtues that
marhed him throughout s Iife  Directly he mas
old enough to be able to do so At the age of
thirteen, Michael who had learnt to read and woite
at a day school found a job as errand boy m 1
booksellers shop He was so lert and hard-
working that his master accepted him as an

o5
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apprentice to the trade of book-binding withedt
charging the usual fee The boy was delighted
as 1t gave him the opportunify of réading the bock
he was handling, and we are hardly surprised t
know that serious articles in the Encyclopaeds
Britantiica were his favourttes, and a baok the
to-day would seem very naive and quamnt, Comeer
sations on Chemstry, by Mrs Marcet.

Through this reading he became strongly attract
ed by chenustry and electmicity both of whit
sciences, of course, were in those days imn thel
childhood " When he was mneteen a custamer o
his employex;, a Mr Dance, was so attracted by {h
youth’s keen'interest that he took him to hear fou
lectures_by Sir Humphry Dayy, the Professor ¢
Chemstry at the Royal Institution Michqel, I
delight, took copious notes, and wrote them out I
ul] afferwards '

He had for a long time caréfully cultivated tht
taking of notes and had been_earnestly studyins
English, _especially the art of expressing himsel
clearly #nd accurately, both m writing and spea¥
g We may be sure, therefore, that his noles)
were excellent, and when he bound them beautifulty
humself, and sent them round to Sir Humphry, that
distinguished gentleman was naturally much wn-
pressed Accompanying the volume was a Jetter
wm which young Faraday asked for employment in
the Jaboratory of the Royal Institution The reph
was ptompt and encouraging On March 18th, 1813
Michael Faraday was appointed laboratory assistent
at the Rbyal Institution at a salary of twenty-five
shillings a week, and with the use of a couple ©
rooms at the top of the bullding
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Faraday s mapnet and copper dlsc

Further good fortune awnited him  Davy was a
remarkable man, the most disttnguished Enghsh
chemist at the time a mfted man of the world es
%ell, and he was so impressed by young Faraday
that he took him as secretary and assistant upon a
tour through France Italy and Switzerland which
lasted from October 1813 to April 1815 Davy gave
lectures, for which Farady prepared the apparatus.

7
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This gave him the chance of meeting the gre
scientific Europeans of the day Richly must b
receptive mind have been stored with memonk
and impressions when he returned to London, tw
months before the battle of Waterloo

On resuming his duties at the Royal Institution
his salary was raised to thirty shillings By 1Bl
he was not only busy with his duties, but foun
time to add to his modest income by tahing pupils
He acted as assistant to Brande, who stcceeded
Davy at the Institution, and, while constantly i
proving his own education, was making experuments
himself In 1820 he read his first paper before the
Royal Society It was now that his gemws at
making experiments found its real scope ~

In 1821 he was promoted Superintendent of the
house and laboratory This enabled hum to marty,
and he brought his bride, Sarah Barnard, daughter
of a Sandemamte elder, to ms rooms mn the
Institution He was thirty years of age, and now
he entered upon the imporiant period of hus life
For forty-six years the couple lived m those modest
quarters 1 the austere happmess which therr sect
ordamn In 1825 he was appomnted Director of the
Laboratory, and his salary raised to £100 a year
In the same year he was elected a Fellow of the
Royal Society In 1835 he was appointed Professor
This was for him a magnificent thing, as he was not
obliged to give lectures, and could devote his whole
time-to research
~ Hdwoutput of work was immense Famous weré
the series of lectures which he gave on Friday
evenings, and *Faraday on the Chemstry of 3
Candle’ has become a classic He conducted
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fresearch mio an astomshing vanety of subjects,
mto numerous problems of chemistry and physics
:ffhough his contributions to chemistry were very
important, 1t 1s his work on magnetism and elec-
trieity that 1s far the greafer The crowning
sdiscovery of all was the resull of ten days hard
' work experimenting 1n 1831 He spun a coper disc
‘between the two potes of a horseshoe magnet  The
refiect of this was fo induce, that 1s to bring on, a
reurrent 1 the dise  This starling of a current 1n a
conductor of electricty iy called tnduction and the
effect 15 to turn the mechanical eneigy of the spin-
ning wheel 1nto the electrical energy of the flowing
current The simple experiment led eventually to
the invention of the dynamo and electric motor
Those days may, perhaps, be regarded as the most
mportant ten days in the history of eleetrical
science, for upon them 1s based the whole of modern
electrical engineering
Although he never sought honours, they were
showered wpon hum by fhonarch, governments and
universities  He declined the Presidential Chair of
the Roval Society and also the professorshp at
London University He was constantly consulted by
WWtnonities, and in his later hfe was making an
mcome of over £1,000 a year, which to s unassum-
Ing mind meant wealth indeed Riches were his for
the ashing but he considered only his work He
£ave up most of his fees and died, as he had hved
4 poor man  He was in‘ensely rehgious  On one
occasion only did he fail to be present 2t the all-dav
unday service of his sect, and that was when he
%as commanded to lunch with Queen Victoria  For
that offence he was excommunsented, but 1n view

—
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;)fkins fame, he was afterwards readmutied to th
o et

Curiously, like Darwin, he was no mathematicisl
It was as an experimenter that he stood unrivalld
and Michael Faraday ranks without dispuie ame
the greatest investigators of Science. that the W
has 5w, with Archimedes, Galileo and Newton' /‘

Among the sugar canes of Hawall

How the Sugar Crop

e

was Saved

IN those isles of perpetual summer called Hawath
or the Sandwich Islands the chief source of
wealth 15 sugar Tens of thousands of acres arc
-under the sugar cane, and most of the inhabitants
depend, in one way or another, upon the crop
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= The planters, however, do not have 1t all their
wn way, for they have a tiny but serious enemy
zThat 1s a httle whitish maggot with a dark brown
iead, which turns mto a dull httle brown weewvi],
42 beetle with a snout, about an inch long It bores
Jnto the canes for home and food, and, of course,
'Twhen a cane 1s infested 1t grows weak or dies This
miserable Iittle maggot was for a long time costing
"the planters something like a milhion dollars a year
So the Association of Sugar Planters declared war
upon the weeval They mobilized the women and
children and sent them nto the hot, steamy planta-
tions to pick and collect the beetles and grubs, and
ring them 1n to be burnt The quantities they
collected were huge In one year they brought 1n
2,641,725 ounces of the beetles and grubs, for which
they were paid 25 cents per ounce T
As there hre about three hundred heetles to the
ounce, nearly eight million of the insects were
caught and destroyed in that season If thev had
n Jeft 1n the canes to do their evil work what
tremendous damage they would have done! Thej
would have made an enormous hele 1n the harvest
But even this did not seem to Leep the beetles
own really effectively  In most countnes there
are amimals that feed on creatures ke that and
cep the numbers down but i Hawau which 1s
far away 1n the mid ocean, away from any maun-
nd, there are not very manv ammals birds or
useful inseets to help the planters  There are some
s which destrov the maggots, a fov mongoases
Some tonds and iwo or three hinds of birds an
bartieular the mina, all of which are useful to the
Planters, but there are not enough of them to be
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really helpful "It 15 curious that heré rals e
regarded as friends of man, instead of a hated pest.
The rats rather like the taste of the maggots, ad
gnaw therr way into the canes, which are alreadr,
bored by them, to devour the grubs__.. H——M’*(\‘”"{

Finding that they could not cépe with the pe,
the planters decided to employ a specialist, a1
entomologist named Muwr, who had done some very
go6d work in finding means of getting rid of another
msect pest

Muir decided to act on the principle of ‘Set a
thief to caich a thief’ He felt sure that some
where 1 the tropieal orient there must be some
Xkinds of msect that feed on the weeval If he could
find them, breed them, and let them loose 1n Hawai
he might conquer the pest But the thing was—
where could he find that ally?

The first step was to find the original home o
the beetle, for 1t was not really a native of Hawa
And as sugar-cane 15 grown all over the east, he hid
to guess where its home might be It was like
looking for a needle 1n a haystack. 4

In July 1906 Muir sailed from Hawan on his quest
He wmtended to comb out the chief sugar-cane
countries systematically from west to east The
first place he saw was south China There he spent
s1x months in the steamy plantations, hunting even
day for the boring grub, but he did not find it
Then he went to the Malay States and worked
there for several months, agan without result
Next he went to Java No better luck there either

By that time he had been away a year, hard at
work 1n a bad clmate  But he was not disappotnted
He knew what a long and difficult job he had, and
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was sure that if he persisted he would wm in th
long run  But 1t cost money Would the plantes
goon? 4

He reported fo hus Association that he had so fx
drawn blank, but had a clue  The Association gav
him f#iore funds, and told him to go on with
search

He went first to Borneo, landing at Pontianak &
July 24th, 1907 Pontianak, which had been:
Chinese settlement long before the Dutch took it, ¥
on a marshy, malarious site He had to steam fo
mne hours up a winding stream lined with palms|
and mangroves, reeking 1n the moist, tropical héat
till he came out into lowland forest scenery, wil
the tops of rattans waving gracefully above the
trees ‘The houses are bwilt on piles, with a couple
of feet of water beneath them at high tide Th
soil 15 soft peat, and the driking water the colour
of strong tea—not very appetising but not uf,
wholesome to drink In’ this strange spol
worked hard for some tume, but still without result

There he accepted an 1nvitation to visit a plantef
at a place called Teloc Ayer, an all mght journey bY
river There, too, he failed to make any discovery
Then he went farther up still, three davs by canot
and two on foot, to a place called Moewong The
place was so interesting, he wrote afterwards, t
he could have spent a hfetime there He fou
that the famous Dyaks who live there are M°
longer the savage head-hunters they used to /
The only heads they hunt to day are the heads ©
the Dutch queen upon her silver comns

His visit to Borneo was interesting, but he bad
not found Ius weevil So he returned to Java, and
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aled thence for the Moluccas He next tried
imboina, a hilly 1sland clad in dense forest where
le arrived on October 10th, 1907 He hiked the
\mbomese, whom he found pleasure-loving foll,
ond of singing and dancing  The rhythmie music
f their tomtoms as they rowed used to lull lum to
feep 1n his cance  In this pleasant land he hunted
us grub for several weehs, but i vain
Next he tried Larat, a g 1sland i the group
alled Teimber Here he found hospitality in the
ouse of the Dutch admimstrator, and he set to
vorh 1n real earnest, for he had information that s
reetle was there  For the first ten davs he explor-
'd the island to find the sugar-cane The canes
¥ere too young, but he found plenty of the weewnil
n sago and betel palms Here, he thought, was a
tkely spot in which to find the ally for which
¢ was hunting Tt was exhausting work Often
¢ spent hours on end standing 1n ten inches of
vater The brittle leaves of the sago palms broke
Al 1n hus flesh  Mosquitoes drove him mad, even
vhen he covered his head with a net  But still he
krsisted  For five weeks he worked He opened
‘housands of cocoons of the maggot, but not once
d he find a sign of its enemy for which he was
loohing 5o he smd good-bye to his hind friends
ind returned to Ambomna
In Larat he had learnt a good deal more about
the haluts of the weevil, although there 1t was
WVing in palms, and not n sugar-canes At
boma also he found 1t 1n the paims  Here at
fast he found a clue  He had suspected that there
Was a kund of iy wiich preyed upon the weevil and
he was right There 15 a farmly of flies called the



106 How the Sugar Crop was Saved

Tachinidae which look very much like the commoh
septic_house fly, but have very different habris
They lay their eggs in the grubs of other insects, s
when theirr young hatch out they have plenty 14
eat right under therr noses Mur had long feb
sure that he would one day find the right kind of
Tachwmd But to be a useful ally, the fly must be
very numerous, he able fo breed in cages, and ik
hfe history must be studied carefully, so that he
could orgamze the transport of a stock of ther
back to Hawau ahive

He found that in places where the palm grow:
like the cane in Hawau, the fly Lept the beetle
down Here he decided was his ally He hat
done the first great step in his task Next cam
the job of collecting quantities of the fly, breeding ¥
n numbers, and taking a stock bach ahve
Hawau That was a difficult job, as the fly’s hiex
short and there was no direct line of steamers St
he sent a colleague to Hong Konb, to start a breed
ing station there as a half-way house, and sent ¢
consignment from Ambowna But the flies died of
the way, and the result was a failure i

So Mwr decided to take a consignment himself
By dint of much care and trouble he managed t¢
heep his flies right up to the very last day, but
then, for some unknown reason, they all died the
day before he reached Honk Kong !

The j0b of transporting quantities of the precious
fly seemed a harder task than finding 1t. He heard
that the weevil was known at a place called Fak-
fak in British New Gumea That was nearer to
Hawan, and he felt 1t very probable that the fly
would be there too, so he packed off to Port :



Sai{; How the Sugar Crop was Saved 107

tioMoreshy, and went to stay with a planter, Mr
i Rattle, on the Lialok: river, some fifteen mules from
rrethe coast  Within an hour of.arrival, he had found
3 p‘:‘Both weevil and fly
i’ He settled down there 1n earnést to breed a big
fttstock of the fly It was now Apml 1909, and s
yrreports encouraged the Assomation  They told him
% cthey would go on finding the money, so that he
pi¢ould complete his work  He managed to accumu-
.n(!/fate a large stock of the fly in his breeding-cages,
-and started off to Australia 1in triumph on his way
ng to Hawan
¥ But before he went on board he collapsed with
Eityphoid  When he reached Brishane he was put
i¢ Straight into hospital His precious flies were sent
& forward, but without s skiiled attention they were
i all dead upon arrival at Honolulu, those flies on
£ Which had been spent so much money and totl
i ' He recovered, and as soon as he was strong
¥ enough, began agam He estabhshed a breeding-
* Station m Queensland, and landed back in New
ed( Guinea on Februare 7th, 1910
Here he found a gold tush Port Moresby was
# Crammed with adventurers Labour was as rare as
¢t bedrooms ~ But by February 11th he had found a
b kind of conveyance called a buckboard on which
¢ to drive out to Mr Raitles The road, he said
; Was pretty good for New Guinea, but very bad for
uckboards It tooh him five hours to travel
elve miles, down to the river, where he shouted
Yl Mr Rattle’s bovs came down stream to pick
M up  Mr Rattle was away, but had left the
Feys for tum to make himself at home He set to
work at unee
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By April 21st he had a stock. of the flies, 5o he
took them down to the port to ship for Queensland,
but the boat was late, and then he was seized wity
fever He was eventually carried om board, and
when he reached the breeding station 1n Australs,
he was nearly dead The presence of s colleague
there saved the situation '

When he recovered, he took a stock of the fhes o
Fij1, to make another breeding-station there No
sooner had he landed than once more he went ¥
hospital with malaria. He recovered, and o?
August 16th, 1910, he landed at Honolulu, with
good stock of his precious fhies ahve Thus ht
achieved hig task

Four years had been spent on the hunt, gallanth
spent by Muir, gallantly supported by the planters
The fly was bred mn numbers, and released amon
the canes Our strange lttle ally did its work |
Muir had justified humself He had spent four
years 1 tropical jungles, exposed to every kind of°
Infection, undzunted by difficulties and repeated
disappointments But he had saved many mullions
of dollars and delivered Hawan from 1ts most
destructive pest, and by s perseverance and
resource had set an example to all mankind

Wireless

WireLEss felegraphy 15 generally considered 2
quté modern 1invention, but it took a hundred
years to grow As Jong ago as 1838, K. A. Stembheit
found that a return current could come back
through the earth, and all through the nineteenth
century men were trymng to work out a system of
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ftelegraphmg through space without the use of wire
'Morse, at Washington, mventor of the famous code,
}made a step forward 1n 1842, and was followed by
several experiments The first man actually to
send a smgnal through space without wires was a
‘Scot, James Bowman Lindsay, of Dundee, who
succeeded in sending experimental messages cross
the river Tay between 1845 and 1854 In 1864
that mathematical gemus, Clerk Maxwell, foretold
on theoretical grounds that, just as there are waves
of light, so there are waves of electricity In the
seventies an American, Elthu Thompson, was mak-
Ing experiments 1n what seemed to most people a
fanciful 1dea, that 1s, of sending electrical waves
through a brick wall without the use of wires But
he was far too busy on other things to follow the
matter up, and he built up the huge electrical busi-
ness of Thompson-Houston 1nstead Had he
persisted, we might now have been talking about
thompsomgrams

Between 1880 and 1890 H R Hertz had proved
the existence of the electric waves foretold by
Clerk Maxwell He found that they are mvisible,
but can be reflected like light waves, and travel at
the same speed In 1862 Branly, of Pans, found
that when metals are powdered, as wron filings for
instance, their power of conducting electric current
13 affected by these mysterious waves of Hertz
Other physicists, such as Sir Ohver Lodge, had
been at work on the same subject for some time,
and had carried out very interesting and encourag-
Ing experiments ;

The first man to make any practical use of them
%as a young Itahan engmeer, whose name was
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destined to become famous Gughelmo Marcod
was born at Pontecchio, near Bologna, mn Italy, m
April 25th, 1874 His father was an Italtan country
gentleman, but his mother was an Irish lady, a Mt
Jameson, from County Wexford Gughelmo-wa
educated privately in Iatly, and from his earlie?
years was intensely interested i physics and ele
tricity  He followed the work that was bemt
done by experimenters, and by 1895 had becom
firmly convinced that 1t was possible to mvent
means of telegraphing by waves instead of wires

When he was dwenty-one he set to work it
earnest making experiments at his"home In spilt
of bis home-made and crude apparatus, before the
end of thesyear, he succeeded 1n sending sigmals ovel
amile_« i ’

The next year he came to England and took outa
patent,-the first ever granted for wireless telegraphy
by means of electri6 waves” and before the end of
the year, Showed his apparatus to the officials of the
British Post Office on top of the roof of the GPO
1 London '

The Post Office officials were extremely nterest
ed, and gave the young Itahan every encouragé
ment They helped him to carry out more expen
ments 1 the south-west of England, and before
long he was sending signals over two, then four, and
then nineaniles

Foreign govetnments were nterested too, the
first among them, very naturally, being the Italian
So 1n June 1897 young Marcont was mvited to go to
Spezzia where he put up a station and succeeded
in sending messages to Italian warships twele
miles out at sea After this he was mvited to give 8
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demonstration before King Humbert and Queen
Marghenita

His progress had been so0 ramd that by 1897
a company was formed 1n London to further the
young inventor's work By 1838 a permanent
station was put up at Alum Bay in the Isle of
Wight, which was able to send signals to Bourne-
mouth, twelve miles away

The first commercial use of Marconr’s invention
was i 1898, when the Kingstown regatta races
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were reported for The Dublin Express by hm witk
an apparatus on a tug, which followed the yachfss
the Irish Sea, and in the same year, during Cov;;
Week, he put up wireless apparatus at Osho

House 1 the Isle of Wight, so that Queen Victora
who was living there then, could send messages
the Prince of Wales, afterwards King Edward VI
on the royal yacht Osborne It was a year of records
for before 1t was over wireless was used for the firs
time to enable lightships to keep mn touch with th
shore, which was done successfully between it
East Goodwin lightship and the South Forelaw
lighthouse, 1 a part of the Straits of Dover that!
dangerous for shipping The value of this W
brought home when a steamer collided with 1
lightship 1n March the next year The accident w2
at once reported by wireless to the South Forelant
ﬁ?d lifeboats put out 1n time to prevent any loss ¢

¢ &

At Easter 1899 Marconi sent a message Cross the
English Channel, and showed that commumeations
could be kept up from the shore with ships at 562
The British Admiralty was alive to the value of
this, and 1 July and August of that year the new
system was given a irial during naval manceuvres
Two cruisers, the Juno and the Europa, were fitt
with apparatus, and the result was so satisfactory
that the officials of the British Admuralty took the
matter up very seriously, especially the late Admral
Sir Henry Jack, who humself mnvented many m
provements The navies of the world quichl)
followed the example The first time that wireless
was used by the military authorities was n the
South African War
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. By January #1901 Marcom had succeeded n
legraphing by wireless without difficulty from the
tsle of Wight to The Lizard in Cornwall, a distance
9f about a couple of hundred miles Two public
tompanies were formed at that time, Marconr’s
Wireless Telegraph Company and the Marcom
international Marine Commumcation Company
Stations were put up at switable points, on many
zoasts and many ships equipped with the apparatus
By the end of 1901 this radio-telegraphy was esta-
bhished on a secure mdustnal basis
, Now he felt justified 1 attempting the ambition
of lus life, to send wireless messages across the
Atlantic A powerful station was bwit at Poldhu
I south Cornwall It was a great undertaking, as
Special electrical apphances were required, for
‘Wluch there was no precedent to serve as gwde
€ apparatus was made by J A Fleming, who
Ivented the first wireless valve The station was
complete by the end of the year, and Marcom
crossed the Atlantic to Newfoundland There, at
t John's, he sent up a wire on a box kite and sat
down to want to see 1f he could pick up the signal
with a sensitive apphance called a coherer and a
telephone It had previously been arranged that
e men 1n Cornwall would send out the letter S 1n
the Morse Code, that 1s three dots, at fixed hours
e inventor waited with calm confidence to see if
apparatus would pick up that signal, and if 1t
did, to see 1f those three dots were repeated at the
ntervals agreed In this way he would bk sure
that 1t really was the signal, and was nét due to
Some atmospheric disturbance '
Many people had been sceptical The thing was
2
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fantastic  Not only was the distante far too gy
over two thousand miles, but there came m
tween Foldhu and St John's the bulge of the e
, ture of the'earth How tense for that young
‘must have been those hours of watting' W
that signal come? And would 1t be repeated?
It came. - += ’
From that day there was no gomg back. &
February 1802\ Marcom repeated the experiment
this hime at sea on board ss Philadelpha Al
distance of 1,557 miles from Poldhu he recews
telegrams printed on the ordinary Morse tape, s
by wireless By 1904 press messages were bemn;
sent cross the Atlantic, and mnews bemns fran
rutted to ships ‘at sea, which were thus able
prnt therr own_daily newspapers ‘The bse
wireless m the Russian-Japanese war showed h
world that a new factor had come 1nto both mit
tary and naval operations o
In 1906 an international conference was held 1
Berhn fo regulate the new system, and its deasior
were accepted by the chief powers of the world
Exactly a century.ago, In 1845,-an escaping mur
derer was caught m London owmng to an urgent
message sent by the efectrit telegraph wath wires
which was then a brand-néw: invention TS
sensational mcident made the pubhc reahze that,
the electric telegraph would have very great
practical utiity So 1t was with wareless In 1010
the police wanted to orrest amaen pamed Dr
Crippen who was suspected of having murdered his
wife It was found that Crippen had escaped from
the country and sailed on a steamer called the
DMontrose for Canada The police authorities sent @
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Ptain of the Montrose whether on board his ship
T vvas 2 man of Cuppen's description When
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the reply came back that there was just that sort
of man, the English police sent a wireless message,
asking the Canadian police to arrest him directly
the ship came mto port Crippen was brought back
to England and hanged for his crime  Once again
1t was the romantic capture of an escaping murderer
that made the public reahize that another great step
forward had been made 1 civilization

In 1905 the young inventor gave a lecture before
the Royal Institution i London, in which he
pointed out that most probably wireless messages
round the world to plages on the other side might
be done more easily and with less expenditure of
electrical energy than would be requred for much
shorter distances People were mcredulous, as they
generally were when Marcon: made prophecies but
as usual he was proved to be right In 1910 he
recerved signals and messages at Buenos Aires
which had been sent from Clifden in Ireland, a
distance of about six thousand males

Another step forward was made on September
22nd, 1918, when Marcom startled the world by
sending the first wireless messages from England to
Austrahia

These wireless waves bearing the messages were
sent out at random n all directions at once This
was very useful, especially at sea, for sending
messages of distress and calling for help The
fearful disaster of the great vessel Titamic mn 1912
was to a real extent softened by this means, an
many hundreds of lives were saved by vessels that
came speeding to the rescue After that classi
catastrophe, all British ships above a certan tonnage
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The sending of waves out 1 every direction has
rendered possible modern broadcasting, with all the
possibilities of radio The first broadcast was
started mm 1917, by Captain Donsthorpe, with the
help of his wife when tramning troops at Worcester
for the use of wireless in the Great War Everv
Tuesday mght a regular programme of gramophone
records was sent out, to relieve the monotony
of the men who were hstening the whole time for
Morse signals

Marcom1 was very anxious to find some method
of sending the waves i whatever direction he
wished, instead of the random method This was
the disadvantage of long waves, which also have
another disadvantage, that thev do not travel so
well by day as by mght In lus first experiments
on the Atlantic 1n 1902, he had found that while he
could recewve signals over a distance of 2,000 miles
by mght, the same effort would send them onlv 700
miles by day

So he set to work fo 1nvent a method of sending
direct messages, what he called a beam system
This was 1916, during the war, when such a dis-
covery would have been of wnmense value to the
albes He had begun work on short waves i his
earlv years, but given them up for longer waves
with greater power Now he reverted ta experi-
ments with short waves In 1924 he discovered
that short waves, of about 30 metres in length,
could be sent and recerved over the greatest distances
during dayhght Shortwaveshaveproved themselves
capable of being sent by mght, even with very hittle
power, over anv distance Marcom showed that
they are much more obedient than long waves and,
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above all, that they can be directed, and sent m
a beam, like the beam of light from a searchlight
He has stated publicly that this possibihity of
focussingand directingelectric waves of short length,
Just Iike beams of light, will become umversal,

In 1930, from s yacht Elektra in the Gulf of
Genoa, he switched on the :Mlumination of the
Electrical Exhibition at Sydney, New South Wales

To-day he 1s working on very short waves, of
only half a metre When these are successful, he
says, we can scrap our existing telephones

And so Guglielmo Marcom ranks among the
greatest inventors the world has seen His name
had passed into every language before he was
thirty, and monarchs, governments and scienfific
organizations the whole world over have rivalled
one another to do him honour

It 1s difficult to estimate the importance to
mankind of the work of Marcozllin hHe has r(tn)bbg%
the sea_of much of 1its terror e has contribute
more than any other man to make the peoples of
the world understand that they are all members
of one family And now we are seeing the first
offspring of his mnvention, broadcasting, with all its
mmmense power that it places mn the hands of
governments, both for good and ewvil for education _
and amusement., The next 1s television. Who can ™
say what the effect of that will be upon our
cwvihization, and how much farther yet we may be
taken?
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ARourt thirty years or more ago there was a familiar
anecdote 1n London about a man who took a cab
and paid the driver sixpence too httle The old
cabbies of London were famous for thewr vigorous
language, and this one resented the mistake, or
what he thought was an attempt to swindle him,
so he left flv a torrent of oaths The gentleman
drew himself up and protested agawmst such terrible
language, ending up with a statement of his name
mn order to mmpress the cabby with a sense of his
digmty

‘Do you know who I am?”

‘ No, and 1 don’t care, so that's that !’

‘I am The M'Intosh’

‘I don’t care if you're the blooming umbrella,
but I'm jolly well going to have my sixpence’

It was a natural mistake, for not many Londoners
know that 1t 15 an ancient Scottish custom for the
head of a clan to be referred to in that manner
The gentleman was the head of the clan of Intosh,
of which the members are known as M'Intosh, or,
as 1t 1s usually spelt nowadays, Macintosh It was
a member of the clan, Charles Macintosh, who first
manufactured waterproof garments 1n England

That was fifty years after the mniroduction into
England of a queer staff called ndwarubber

When Christopher Columbus landed at Hati on
his second voyage between 1493 and 1496 he
noticed that the natwves were playing with balls
which they made from the gum of a tree That 1s

119
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the first known mention of rubber balls, for there
cannot be much doubt that that ‘ gum’ referred to
was the white juice called later, which oozes out
from some trees when cut The natives of Sonth
America, we are told, used the same stuff to keep
the rain off, and 1n 1615 Spamsh troops in Mexico
wore macintoshes !

It 15 a remarkable thing that 1t was left to South
American semi-savages to show us what a usclul
thing 1s rubber, for there are many kinds of trees
that give us as good latex in tropical Africa and
parts of Asia But the fact remains that until its
use was learnt an the New World, the Old World
lived without a substance which we now use every
day It is remarkable, too, that the Spamards
did not seem tfo realize how useful rubber could be
for they made no attempt to bring 1t to Europe

Its introduction to the Old World we owe to the
French In 1736 the Academy of Sciences of
Paris sent a scientific expedition to Peru  When 1t
had completed 1ts work one of the party, Charles de
1a Condamine, set off alone on a remarkable exped:
tion He crossed from Quito to Peru During
that journey, 1n those days very bold and adven
turous this courageous and enterprising man obsers-
ed the use the natives made of the juice of a parti
eular tree, he saw that they protected themselves
with 1t aganst rain and made bottles and water-
proof shoes by smearing a coat of the juice over the
matenal and drying it over a smoky fire Conda-
mine saw how useful {hus strange Juice could be, so
he brought samples home, with a fuil description of
the tree

What delaved the growth of its use is the fact



The Romance of Rubber 121

AT
<, 35
BEE

: 1

v 2

- IT * -

L h

= T AW 2

T4l R

e T x
S L1

3“’3* };‘. 5 >
PR A

Here we zee the method of tapping rubber trees for thelr latex
in Malaya

that the juice thichens of its own accord, and so
could not be mported without spotling  Nor could
they find any flnd that would dissolve the tough,
resihient stuff into which the latex turned

Chemistry was 1 those days mn 1its wnfancy, and
relatively few substances were known Stil,
several finds were found, chiefly by French
chemsts that would dissolve the Jatex such as
turpentine ether, and, best of all, petroleum A
great discovery was made m 1790 by Fourcroy, that
the thickemng, or coagulation as 1t 15 called could
be prevented by the addition of an alkaly, such as
soda or potash, and he suggested that the latex
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Sh;Juld be imported mto France and a new mdustrv
set up

Perhaps owing to the French Revolution and the
Napoleonic wars that followed, these researches
were forgotten, and another forty years went by
before any progress was made with this useful sub-
stance, though 1ts properties were by then known
to chemists, and a lalex very Iike the American
kind had been discovered i Sumatra and Penang
m a plant called Ficus elastica

By the close of the eighteenth century the only
practical use the French had found for it was to
rub out pencil marhs, and 1t was first used for this
i England 1 1770, where 1t was popularized by
Joseph Priestley, the discoverer of oxygen
course, because it was for this_purpose it was
called rubber, and becalise men remembered that”
we~owe it to the miscalled ‘Indians’ of South
America 1t became known as induarubber  French
boys had learnt to play games with rubber-cored
balls, which bounced nicely, and rubber catheters
had been taken into use mn surgery

It was an outside circumstance that led to the
turth of the modern rubber industry In 1802 coal
gas was used 1n England for the first time for hght-
g a house 'This was so successful and such an
mmprovement on the old, dear and smoky lamps
and candles, that gas compaules started all over
England and Scotland, the result of which was that
enormous quantities of coal tar and naphtha were
left over, waste products as they were called in
those days, before any use could be found for
them

In 1819 a coachbwlder named Thomas Hancoch
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started experiments with rubber to make water
proof capes for the stage coaches, which were the
chief means of transport in England 1n those days
He quickly found a use for 1ts elastic properties and
took out a patent for making gloves, braces garters,
shoe soles and sides of elastic, which was so great a
success that he found difficulty mn getting enough
rubber He triea then to make use of the cuttings
that were left over, and found the best thing to do
was lo tear the scrap to pieces and press 1t mnto a
mould, when 1t became welded into a tough, solid
mass, which was not nearly so difficult to cut This
was called masticating 1t Thus he learnt to make
use of what had been wasted, and started new
" methods of manufacture, and of mxing other
substances with 1t
About this time the Scottish chemist, Charles
Macmtosh, referred to at the beginning of this
chapter, was successfully inventing new processes,
especiallv 1n making dyes for textiles He found by
experiment that naphtha is a good solvent of
rubber He took out a patent at once, and started
mahking waterproof coats, which to day bear his
name i many languages
Hancock heard of this, and took a licence from
Macintosh for the use of naphtha as a solvent He
quchly found that by his mastication process he
could use solutions twice as strong  This gave him
such an advantage that Macintosh mvited hum to
join hus firm, and become chairman Their business
was a great success, and the goods they produced
rapidly grew in populanty In 1824, Sir John
Franklin used waterproof covers for his boats on
his famous Arctic expedition and also for air
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mattresses, air pillows and Ife-belts Other indus
tries awohe to 1ts existence, and a whole range of
new uses were found for rubber In 1826 the mnsur-
ance companies started using rubber instead of
leather for the hoses of therr fire-engines, and
brewers adopted 1t

The French, who had been such early pioneers,
learnt the new processes from the English, and
Hancock started a factory in France in 1828, and
the first one 1n the Umted States was begun four
yéars later -

But the story_of rubber is not one of unbroken
suticess, becanse the pubhc Soon founid out that
rubber becomes hard and stiff in the cold, and soft
and sticky when hot This was a nuisance with
macintoshes, especially in America, where the
extremes of climate are more severe than in Eng
land  The result was that the pioneers i the
United States lost thewr money

In 1843 Hancock after many experunents,
dipped thin strips of rubber in molten sulphur,
which, to his delight he found completely changed
its character He found, too, that if left long
enough 1n the sulphur, the rubber became hard
black and horny In fact; 1t was what we now call
ebonite or vulcanite, and the name given to the
process was vuleanization

The babv industry had n 1830 imported only 23
tons of raw Tubber In twenty years the amount had
r1sen to 381 tons, and by 1870 1t had grown to 7606
tons Thus, stow Iy, did thenewindustry grow up The
next big step was the use of rubber to make tyres

‘A hundred years ago the roads of England were
very rough and bad, a fact which lindered the
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development of steam cars * But in spite of this,
Thomas Hancock’s brother Walter ran a regular
steam 'bus service 1n London between Paddington
and the City, and another was run between Glou-
cester and Cheltenham Hancoch’s machine ran at
twenty miles an hour on the flat and made journeys
as far afield as Birmingham and Marlborough But
the heavy tolls on the roads (mostly privately
owned), therr rough condition and popular pre-
wdice were aganst 1t, and the use of steam cars on
the roads died away !

But 1t gave mise to the idea that such elastic
material as rubber would be useful to put on the
wheels to reduce the jolting, and as early as 1845
R W Thompson invented the first pneumatic tyre
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He took out a patent, and his tyre was tested mn
Hyde Park, but people were not interested, and the
pneumatic tyre went to sleep for half a century
Sohd rubber tyres, however, came into general use
for vehicles

Bicycles and tricycles were coming mto favour
about that period, and rubber tyres were used for
them, but 1t was not until 1888 that a Belfast
veterinary surgeon named J B Dunlop invented
the rubber tyre filled with compressed air 1t wasa
success, and at once taken up by racing cyclists
There were many difficulties at first, but they were
overcome, and m 1895 a motor car fitted with
pneumatic tvres was driven in the Bordeaux-Paris
trials To-day three-gquarters of the world's supply -
of rubber 15 used for tyres

The greatly increased demand for rubber raised
the question of supply The latex was then tapped
by natives from trees growing in the remotest
parts, 1n unhealthy climales, where white men
could scarcely live Somecone thought of growing
the tree in plantations The discovery of a so
called vine rubber in Penang as far bach as 1798
showed that it need not be conflned to tropical
Ameriea, and the tree might be cultinated i Indma
or the East Indies  Still the need for rubber was
not great enough for many years to make the
question acute, but 1n 1855 Hancoch consulted the
famous botamst Sir J W Hooker, about the pos-
sibility of developing supplies wn other countries
Now, by 1859, Sir Clement Marhham had success-
fully introduced the cinchona tree from Peru mto
India so that the Old World was mdependent of
the wilds of South America for its quinine This
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put nto us head the 1dea of doing the same with
rubber The tree selected as the best for the pur-
pose 15 the now famous Hevea braziliensis In
1873, 2,000 seeds were sent to be tested by Sir
Joseph Hooker at the Royal Botame Gardens at
Kew, but only about a dozen germmated On
September 22nd six of these young plants were sent
to the Royal Botanic Gardens at Calcutta, and that
15 the date of the birth of the rubber planting
ndustry 1n the East Other plants were tried, such
as the native Indian Ficus elastica, and trees called
Ceara and Castilloa, all of which gives a latex that
mahes rubber In 1876, W H Wickham chartered
a steamer to bring a big supply of Hevea, which he

» contracted to deliver for the price of £10 per thou-
sand seeds On June 14th, at the Royal Botanic
QGardens at Kew, he delivered a consignment of
70,000 seeds From them has arsen the greater
rubber mndustry which has brought so much pros-
perity to the Orient, and enabled the motor industry
to proceed full speed ahead

The Glory of Egypt

In the year 1922 three men and a woman stood and

i gazed upon a small flight of steps which Egyptian

, workmen had exposed They were Lord Carnarven,

Lady Evelyn Herbert, Mr Howard Carter and Mr
Callender

They were seehing what had never yet been found

in Egypt, an untouched tomb mn the Valley of

Kings, where, many centuries previously, the men

of ancient Bgypt had buried their sov ereigns The

royal tombs, rich 1n gold and precious things, had
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tempted robbers of all ages, and all the tombs had
been riflied of their contents But the explorers folt
that surely there must be one left that the defilers
had not found, that would be intact, and just as it
was left by those ancient officials some twenty or -
thirty centuries ago, when they sealed 1t and the
royal mourners left their dead Pharaoh to his eter-
nal sleep Those officials knew the danger to thewr
royal dead, so they cunmingly concealed the tombs
from mmplous hands .
But when Lord_Carnarvon_and_his_party had
torled at gréat espense for five years, shifting the -
sand, and exposing fresh rocky faces without result,
they began to feel that ther quest was vatn They
almost gave up hope Still, they decided that they &
would contmmue for one more season, and if they -
found no encouragement then, to abandon the search
Within five days of the opening of the new season
they struck the entrance to an unknown tomb
Feverishly they worked, and by November 3rd
had discovered a flight of sixteen steps Down .
these, untrodden by man since they.were first cut,
with bated breatlthiey went ‘It was one of the
most exciting Tnoments of my hife,” wrote Mr Carter
afterwards t~ - v — -
ottom they found a sealed doorway
With trembling hands Carter cut a small hole
through the door, thrust through it an electric
torch, and peeped
It"was an amazing sight that met his eye He
saw a small chamber heaped with elaborate,
gorgeous glded and mlad objects, as that beam
lit up strange shapes of ammals and statues in
every corner
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Mr ﬁoward Carter opening the doors of the inner shrine to find
the sarcophagut of Tutankhamen
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The party gazed through n turn, and for the firs
time modern eyes rested upon the only royal tomb
in Egypt left mtact They saw revelaiion after
revelation But 1t took much labour still and
several years’ work to reveal, preserve, pach and
examme that extraordinary collection of grave
furmture, brilliant and ghttering, protected in that
dark, dry sealed chamber for three thousand years,
all retaining 1ts freshness and beauty

Within the sepulchral chamber 1tself they found
a shrine, and within that an mner shrine And
then the sarcophagus Within that, three coffins,
one within the other, the last of gold, nd that
contained the royal mummy 1tself, the very head
limbs and bones of long-departed majesty With
all respect, these modern men had bridged thirty
centunes, and made contact with an ancient
romance of a young king and his consort and their
brief happiness

There was a beautiful chest of alabaster, standing
three feet hugh, completely overlad with gold, over
it a cornce of sacred cobras Surrounding these
were four beautiful statues of the guardian god-
desses of the dead, gracious figures, with outstretched
protecting arms, so natural and so ltfehike in their
pose, so pitiful and so compassionate mn therr faces,
that the Englishmen felt 1t was almost a sacrlege
to look upan them The chest was decorated with
bas-reliels of the hang wath mscrsptions in blach of
passages from the Book of the Dead

Under the hd were four compartments Four
beautifully modelled heads of the young hing formed
the hds to the four compartments, each with a
miniature gold coffin shaped like a human figure
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lelicately inlaid with lapis lazuli  These contained
he king’s mnternal ofgans wrapped respectfully
men As a relhgious rite, a liquid resembling a
and of pitch had been poured over these four
mmature coffins and had become so solid m the
ourse of those centuries that 1t required long and
kilful work to extricate the coffins from it

There were even two tiny coffins of two still-born
fidren It was Like intruding upon the privacy
f grief Ae vy 1na

The figure of the king was pre-emunent in delicacy
t was, n fact, a portrait, which showed a pleasant
ittle face, not that of a powerful statesman, but
with all the signs of inherited nobility, well-set eyes,
~lear-cut nose, and definite mouth

The catalogue alone of all the beautiful objects
mterred with them would fill a chapter, a worthy
setting for all that is left of Tutankhamen, the
young King, with hus litlle Queen, his furmture, all
of an astomishing brilhance, witnesses to a world of
refinement and beauty unsurpassed in any age

It was an amazing discovery, repaying a thousand
times the toil and expenditure lavished upon it
By the wrony of fate, in the very hour of this
triumph of archaelogy, the leader of the party,
Lord Carnarvon, died

Mr Carter carried on the work, which threw a
flood of hight upon life 1n ancient Egypt at a cratical
time 1n her hustory

For the young king had hived 1 exciting tumes
For centuries the Pharaohs, priesthood, and people
had been worshipping 1 theirr ancient manner,
when there came to the throne Amenhotep IV, who
had previously been, 1t seems, High Priest to

s
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Ammon, the Sun-God at Hehopolis He had been
so absorbed with the thought of the power of the
sun, which he could see with his own eyes was the
gwer of hife and prosperity to the people of Egypt,
that when he himself became Pharoah, he aban-
doned the old rebgion and forbade the old gods
He cut out the name of Re and of Ammon from the
nseriptions, even when forming part of the name
of his own father, Amenhotep Il .

His new God was Aton, the Sun’s’ Disc He
dropped the ‘Amen’ from his own name, and -
changed 1t to Akhenaton, the Brilliancy of Aton
He abandoned the old capital Thebes, and buil -
himself a new- one which he called Klntaton, the
Horizon of Aton He found means to do this by §
seizmng the revenues of Ammon, the wealthiest and |
most powerful of the priestly orders, and he took |
for the same purpose the tributes from Cush and -
from distant Syria His new religion was expressed
1n his poems, which breathed the spinit of the purest
monotheism, the worshup of only one God

But like many other men moved by the lghest
and purest motives, Akhenaton was not practical
in mundane affairs He squandered the wealth of
his country upon s new rehigion  He neglected
the defences and mulitary organizations of his i
empire He roused the hatred of the powerful and
wealthv class of the priests of the old gods, and he
never reached the hearts of his people

The frescoes of his palace show ongmality in art
In place of the conventional figures customary
before his day we see Iively pictures of natural life
We see waterfowl rising from the reeds, and antmals
galloping among the papyrus It is hike the frce
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A carner of the tomb with one of the statues of the king

and easy, often amateurish, natural art of ancient
Crete, which makes the layman wonder whether
Akhenaton’s mother were a Cretan

In the year 1350 B c, the seventeenth of his region,
Akhenation died He had no sons but left a famly
of daughters One son-in-law succeeded him, but
only for a very short reign and then came a second,
a young noble named Tutankhaton Not a fanatic
hike his fathersin-law, he restored the old gods and
changed his own name, striking out the allusion to
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Aton, and called himself Tutankhamen

It was Ius tomb that had thus been opened His
young and sensitive face was not that of the re °
formung fanatic He was young when he died, and
the eighteenth dynasty came to an end Sixty yers
after the death of Akhenaton, his religion had been
blotted out from the face of the country, his mscrip-
tions defaced, his new caprtal reduced to rums The
reformer had been too omgmnal, and the people
reverted fo 1ts conservatism

This discovery added greatly to our knowledge
of the art of this strangely giited Egyptian people
It was an art which had been diverted to eminently
practical purposes It was all subordinated to the
demands of Church and State, which were 1dentified
Everything was made as tremendous as possible |
the better to impress upon the common people the
mght and majesty of Pharaoh They were a
strongly conservative people, and for century after
century there was little change to be seen in thewr
culture So practical and mundane were they that
professional undertakings held tombs prepared and
pawnted, ready to sell to rich chents The entire
people was obsessed with the idea of continuity gf_
life after death, and for that reason made their
funeral ritual and their tombs as claborate as they
could afford The beauty and the wealth were
debased to purely material considerations As one
authority upon ancient Egyptian art writes, the
vast mass of Egyphian objects of art has the stamp
of commercal production The Pharach mnvented
mass production and publicity
< That brilliant collection of gorgeous objects, pied
so carelessly together, is hif off contemptuously by
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one authority, as ‘ the most expensive rubbish that
money _could “buy from the most fashionable
fitmishers’ |

A street of private houses excavated at Ur

The Dawn of Cwilization

A watuer short, thich-set, keen-nosed, clean-shaven
man wearing a turban comes to pay a call upon
the father of Abraham, the Father of the Hebrews

* Across the shaded court he saw with satisfaction
through the itchen door the cauldron steaming on
the range, and, shuffing out of his red leather
shppers, he entered the guest chamber, to take up a
modest seat at the far end, and to be moved up,
protesting, to the place where higher-piled cushions
bespoke a place of honour Pulling down the
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fninged mantles over the skirts of their undergar
ments, they would sit cross-legged, while a house-
slave 1n short winte tunic would bring 1 plates and '
cups and set them on a stool at the side of each’
Tius was i Ur, the town where Abraham spent
‘s youth before he withdrew to the freer, more
peacefu! life of the nomad with his herds, to found
the Jewish peaple The house, of the well to-do
middle-class kind, was comfortable, sohdly built of
brick, with an open courtyard, as in Spain, and a
baleony, supported on brick or wooden pillars, and
~rooms opemng out of 1t It was rather big, two to
three storeys high, wath ten or even twenty rooms
for households were numerous in the days when
men had many wives and slaves There was prob-}
ably no great luxury but ample comfort, with?
sinple but adequate dramnage The houses were
clean and whitewashed In that hot chmate there
was no need for fireplaces soheating when required
was provided from a charcoal brazier, as 13 so com
mon m the East to-day — e
Lighting was primitive, for they had only a wich
floating 1 a clay saucer of oil Big wooden store
chests stood 1n the store rooms, and for the mght

" there were low wooden bed-steads with handsome

ornamented hcadboards For meals, they had
cross-legged tables and couches with straw mats
rugs and cushions While the poorer classes had
eartherware vessels for thelr food, the ncher
famihies used copper and silver, with gold plates,
and rich mosaté of laprs lafiill, the Persian lajward

QOutside the town was closely pached with
narrow winding lanes probably hot and dusty, ithe
manv oriental towns to this day, not carefully
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planned and laid out lthe the great eity of Nebu-
chadnezzar nearly a thousand years later  The 4
most conspieuous bulding 1n the place was a mas- "
swe hifap-shaped structure, 150 feet by 200 feet at
the base and 75 feet hugh, the ziggu1 at, the Tower of
Babel It was not the origmnal one built soon after
the great Flood nearly two thousand years earher,
but the second one, bult by King Ur-Engur about
the year 2300 B¢, and the base 1s shil standing

Ur was a great city of the langdom of Larsa, the

land of the Sumenans, of flat and reedy plamns by
the mouth of the great rivers It was already an
ancient kingdom in Abraham’s days, for a great
military cemetery with the bodies of soldiers armed

" with battle-axes 15 dated about 3000 B¢ It was
rich, too, for m a mausoleum about the year 2800 !
BC, m the reign of Bur-Sin, were buried three
men, two children and thirfeen women, all mchly
adorned with ornaments of gold In a soldier'’s
grave dating about 3250 B¢, touching an axe near
the head of a dead soldier, was found a httle stone
statuette, a female figure about ten mches high, in
white alabaster, with eyes of shell and lapis lazuly
Was 1t that of the goddess whom he worshipped?
Or could 1t have been of the woman he loved?

In the reign of Rim-Sm, who fiourished about
1920 5 c, there hived m Ur a produce merchant by
name Es-nasir He was an enterprising man, for
he had agents and correspondents m many countries
abroad, and carried big stocks of sesame and other
gram  He also dealt considerably in real property,
for m his house have been found many documents
dealing with these transactions He was not, how-
ever, always lucky, for it seems that he had trouble

.
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—
with his creditors, and that his mortgaégcs fore-
closed upon him  He certamly reduced his style of
hving ¢

Near by there Iived a priest, who was also a
teacher, for among the very numerous documents
found n his house there were no fewer than 150
school baoks These are very useful tos, for they
tell much about life 1n Ur in those days, but most
useful of all 1s a grammar of the Sumerian language
for the use of the Semites who hived there, 50 now
scholars can follow out in detail all the twists and
turns of the complex Sumerian verb

Like all the empires of the world mn turn, the
kingdom of Larsa declined and fell The martial
Elamites swooped down upon 1ts wealth from the
hills of Iran, sacked the town and looted the rich
royal palaces

The Sumerians were great orgamzers, commercial,
practical people, yet very different m character from
the more sensual, thoughtful Semites They lthed
pomp and display, and, though they produced good
artists and excellent craftsmen, they were not so
much interested 1n art for its own sake as for its
practical value, to rmpress upon the simple people
the power and majesty of the kings

When the Semites obtmned the power during the
second millenmum they adopted Sumerian cultuit
and art, but used 1t entirely for propaganda and
publicity They contributed nothing to what they
had taken from the Sumerians They merely used it

When z king died it was necessary to provide for
his comfort and safety in the next world, so an
armed bodyguard was sent with him, with servants,
horses women and slaves all butchered and buried

x
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The ruins of Ur with the ziggurat looming in the background

with him 1 the royal mausoleum A savage cus-~
jom In our eyes but it persisted in Central Asia,
and 1 Europe survived 1n Scandmavia down to the
mnth century a.p

Thanks to the work done by British and Ameri-
can archazlogists 1 the lower valley of the Euph-~
rates and Tigris, the history of this country and its
civilization can now be followed back four thousand
years before Christ  Sir Leonard Woolley, who has
led so much of the work at Ur, thinks 1t 15 older
than the eivihization of Egypt The art of writing
can be traced here, from the hghly developed
wedge-wniting, or cuneiform, of Assyria and Baby-
lon, back to the very beginmings of picture-writing
at Brech 1t can be traced right back to the first

SIEN of human Iife in the Euphrates valley, nearly
seven thousand years ago
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The work of archaeological research 1s mmensely
difficult  To reach the lowest levels at Jemdet
Nasr, dated back about 4000 Bc, where the most
ancient objects are found no les than 5,000 tons of
accumulated rubbish had to be removed

This takes us back to before the great Flood of
which we read 1n the Book of Genests in the Bible,
which drowned out great areas of the country, left
eleven feet of silt over Ur, and overwhelmed the
lowlands It was after the Flood that the kinge
bult the first ziggurat at Ur, probably to provide a
refuge from the waters if there came a second flo
as great At that distant time they had already,

learnt how to make pottery, painted with designsin

black and buff They had an elaborate art, with
seals, beads stone vascs, lions and bulls mn relief
This last design was persistent all through ther
huistory down to much later centuries

Farther north than Ur was Eshnutna to-day
called Tel Asmar, fiftv miles from Baghdad Here
an American party from Chicago dug up an old
house dating from about 2500 B¢ The houses were
well bwilt, berdering on a public square The
people who lived 1 them had everv comfort, with
their pots and pans and handmulls, and other house-
hold utensils The mistress of the house used
rouge, which she Lept in mussel shells, and also kohl
to blacken her eycbrows, as do women in Centra!
Asla to-day She had combs of ivory, rich bead
work, and elegant embroiders and among her
things were found Jumps of bitumen These were
used for making ornaments and utensils inlaid with
mother-of-pear] and lapis lazuli  They had filigree
work, and many precious stones with beads of
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carnelion, lapis lazult and onyx In another place
 was found a complete service for the great banquets
/#"1n the temple, with bowls of copper, flasks, lamps,
stramers, and silver-hilted daggers, and a perforat-
ed drmnking-tube But the most surprising find
they made at Eshnunna was the modern drainage
sysiem, made watertight with bitumen  There were
comfortable bathrooms, draining into large vaulted
' sewers under the streets, and lavatories of the
European type, with rased seat, not the low
oriental type In the lavatory stood a large water
vessel, with small dipping-pots
All this elaborate civilization, with the art of
dress, of working jewellery and precious metals and
stones, of making pottery, of achitecture and sam-
tary engineering, of carving and writing, arose m
the country, and grew out of humble begmmngs
The oldest remains were found by Dr Mallowan at
Tel Arpachiyah The place consisted of humble
mud dwellings with small rooms round a central
court, of the same character that may be seen 1n the
FEast to-day Here they already had pottery, based
on the design of baskets This pottery takes us
bach well into the fifth rmllennium, a good seven
thousand years Some 15 as thin as an egg shell,
hand-made and exqusitely finished Here was
found a store of wheat, the oldest in the world
Queerest of all were Iittle statuettes of human
gures 1n terra cotta, the women dressed in black
and white, wath crossed braces behind and in front
They wore beads and many stones, with amulets and
pendants but the odd thing 1s that the heads are
{ Dot shaped, they are merely pegs, as though those
early artists shrunk from depicting the human head

A
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Here surely we have the first b
History -~ +- first beginnings of opr

M ost Ancient India

It 15 a curious thing that, although the Mistor
of India 15 so old, although her literature goes so far
back, the oldest butldings known, until quiie recent
ly, did not date more than a trifle of some two
thousand years-ago, to about 300 B ¢

Then suddenly the spade of the archesologist
revealed a far more ancient past buried under the
soil 1n Sind and the Punjab, which at one strohe
took back her history ten times as far

Twa such places are known to-day, Harappa, in
the Montgomery District of the Punjab and
Mohenjo Daro 1n the Larkhana District of Sind  In
the latter place 240 acres are covered by the
ancient remains, and of these thirteen have been
opened up and examined in detail

If an Indian of to day were magically transported
back five thousand years to that ancient town of
Mohenjo Daro, laid open by Sir John Marshall, and
deseribed 1n his great work he would see a splendid
city, but yet i1t would not strike him as so verv
strange He would sec men of various races, some
swarthy of skin, others fair, some of the Chinesc
type, busy on their daly work He would sce
wheeled carts with supplies of wheat and barley
hauled bv buffaloes or osen on broad, straight
thoroughfares laid out for a lively traffic, Jeading
into the town from north and south and east and
west  He would notice dogs basking n the streets
as to-dav  He would meet men coming down the
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At Mohenjo Daro one of the broad strects
(Copyright Government of Indiz by permission of Mr Arthur Probsthain)

Great North Road leading strings of camels from
the desert lands, or others up the Great South Road
with elephants bringing produce from the “hot
maist distriets  Outside 1n the country he would
see shepherds tending their flocks of sheep, and
swine routing for dainties He would sce that the
folk were dressed 1n the same white cotton, much as
In India to-day, the women wearing beautiful ?‘eck-
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laces, with armlets, fillets, girdles, ear-rings and
anklets of silver, of gold, of porcelam, of oy
Soldiers would march past him carrying axes ot
therr shoulders with maces and spears and daggen
thrust through their girdles, and some with bow:
and arrows too But he would be surprised that
they had no armour, nor did they carry swords
Nor had they yet discovered the use of iron  They
were still 1n the Age of Bronze

Then perhaps he would be mvited inside a house,
and at once notice how sohdly built 1t was, with
well-made doors and wmdows, the floors well paved
and with good bathrooms, and an excellent drain-
age system made watertight with bitumen A good
dinner would be served to him in good crochery,
and he would see at a glance that their pottery was
first class, not rough hand-fashioned stuff, but pro-
perly made, upon a potter's wheel The men and
women of Sind knew how to hive in comfort five
thousand years ago

His host might ask lum to take a letter, for they
had the art of writing already, which he would sign
with a seal Their seals were beautifully engraved
but we have not yet hit upon the secret of reading
their script  Professor Langden thought that it was
the ancestor of the early Brahmi writing of the
third century before Christ  Those men of ancient
days travelled far, for ther seals have been found at
Kish, in Mesopotamia, n deposits that were there
before the days of Sargon. His date 15 known
about 2650 BC., so there was commerce between
northern India and Mesopotamia even in those far
off days

This aneclent civilization, already so highly
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developed fifteen hundred generationsago, 18believed
to have been built up by the Dravidian peoples, but
there_wera.men-from_Mesopotamia.and. Armema,
who brought knowledge_of the good_thmgs Jof_hfe.
from the West,-where civihization had been develop-
1§ already for & millenmium and a half before-the--
“ty”of Mohenjo Daro_reached its prime/ Among
the human remains found there were those of the
Mongolian type, and of the round-headed Alpimne
type, which to day spreads across Central Asia and
Europe, and of the Mediterranean type, which has
given to mankind almost all the essential arts But
there was one vast dufference between the India of
those days apd the India of to-day The Aryans
had not yet come down from the north, and the
languages of the great Sansknitic family had not yet
been heard 1n Hindustan

Pekin Man

DurinG the years just after the Great War, a
Swedish geologist, Dr Andersson, was working on *¢
the fossils of Northern China  In 1921 he was busy c;
huniing for old bones with Dr Granger, from the .,
American Museum of Natural History 1n New York
and a Dr Zdansky, when a Chinese came and told
them that he knew of a fine place for dragons ..
bones The Chinese know the bones of extinet
anunals and call them all dragons’ bones ~They *
thlsnk t:ey are good for medicine

0 the men of science went to the place 1t 35
called Chou X’ou Tien, about 35 mllesl;rom Pekin
They found a shallow crack 1n a hmestone cliff,
filled up with debris from the rock, and fossil bones

.
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Before they had been at work long, they realized
that they had found a site of first-rate importance
that must be worked systematically

While they were busy, a violent ramstorm came
on, and the three learned men found themselvos cut
off 1n their cave A brook that had trickled below
the mouth of the cave was swollen into a raging
torrent and washed away the bridge  Those men of
sctence were obliged to wait till the fourth das
before thev could reach therr home, and to do that
they had to strip almost naked and wade through
the rushing river Lan sl et b

Dr Zdansky stayed there several weehks, exanmn
ng the cave 1n detail In one place there was light
sandy clay with pleces of sharp quartz in 1t The,
1dea entered Dr Andersson’s head That these pieces
of quartz were just the sort of stones that primitive
man would pick up and use to cut up his food He
felt sure they would find remains of early man
very early mndecd Turming to Dr Zdansky, the
Swede tapped on the wall of the cave and said, ‘1
have a feeling that there lie here the remains of one
of our ancestors, and 1t 15 only a question of finding
him  Take vour time and stich to it till the caves
emptied, if need be’

So Zdansky continued all that summer, and in
1923 came back to 1t He found large quantities of
bones of carmvora, that 1s beasts of prev of dogs,
two unds of bear, a hymna, a sabre-toothed tiger, a
huge cat as big as a lion, together with rhinoceros
horse, pig, deer, buflalo and an ape  From a study
of the bones and the ground, the geologist formed
the opinion that the deposit must date from the
very beginning of the last period of geological time,
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1 4 The cave at Chou h ou Tien with the geologists and thelr assistants
at worl
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what 1s called the Pleistocene  One may say about
500,000 years ago That was just the beginning of
the “time when central Europe was fecling the
advancing chill of the first of the four Ice Ages,
and Northern China was passing through a dn
period

Zdansky took his material to the muscun. at
Upsala 1n Sweden to clean and study it In 1926
Dr Andersson mn Pekin received a letter from him
saying that he had found among 1t a tooth that
looked very human

So Dr Andersson was right !

But not everybody was convinced that it was 2
real human tooth Some suggested that it nught
be a worn tooth of some flesh eating amumal, some &
big cat, for instance, or other carmvore, as their
teeth somewhat resemble human ones when old

One evening, when some scientific men were
holding a meeting in a Chinese restaurant in Pekin
Professor Grabau chaffed the Swede

‘Well, Dr Andersson” he said, ‘how are things
now with your Pehin man' Isit a man or a carni-
vore?’

‘1 {elt the ground was roching beneath my feet
wrote Dr Andersson afterwards when an ides
struck him  His reply was neatand witly [ .-~

*Mjy dear Dr Grabau,’ he answered Smartly *the
latest news from Chou K'ou Tien 15 that our old
friend 1s neither a man nor a carnivore, but some-
thing half-way between the two Itisalady’’

And for some time after that 1t wasTCI(rred to as
the Pekin Ladv. -

* The discovery w1s so important that a young
Swedish <cientist by name Dr Bohlin went out to
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China on purpose to study 1t carefully and, if pos-
sible, ﬁndpsonfx’e more matertal He began on Apnl
16th, 1927 There was a local war In full swing at
the time, and troops came marcihing past the cave,
and the thunder of guns could be heard The place
swarmed with soldiers and the air was full of stories
of the atromities committed by bandits  wrersg,

But {fié young Swede paid no attention to all
that He went on working steadily at his bones n
hs cave, all through the summer, patiently and
doggedly, but without result At last the autumnal
weather made further work impossible, so, on Octo~
ber 17th, he had to pack up and go home But he
hated leaving without finding another trace of the
Pekin Man, so he stayed just one more day He got
his reward He found another tooth

He set off at once for Pekin 1 a rickshaw, but on
his way tumbled right into the local war! An
army was besieging Pekin, and the solders stopped,
siripped and searched hun They tock almost
everything he had, but not the only thing he had to
show for his seven months’ hard work, the precious
tooth ! He managed to make his way to the eity
and dashed off at once to show the tooth to the
Professor of Anatom;

y, Dr Black It w:
ed a human tooth, a venthe. name

¥ nd_to_1t_was gi

CER@SE Man, Swmanthrc ﬁ'\"j‘gljﬁ}ﬁe'name
i@ wholesciefitific world was excited by this

}xmt; The Rockefeller Foundation provxded};unds

tg; urther work, and mn 1928 the search was under-
Te}:l by tthe Geological Survey of China

bon le) enterprise was rewarded Late m,Novem-

r Pe1 h:
the o anda(;log:g deep down, over 70 feet from

d two open holes Into one he
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let himself down with a rope, but found nothing of
great mmportance « Into the other he was able to
crawl, and on December 1st he began to dig out the
sediment The next afternoon at four o'cloch he
found an almost complete skully;

Since then the work has continued During nine
years” operations 1n that cave, at least 10,000 cubic
yards of earth have been removed and examined 1n
detal The result has been to provide science with
remains of no fewer than twenty-four individuals of
Pekin Man

The importance of this 1s tremendous OQur
knowledge of the Erect Monkey-Man of Java,
Pathecanthropus 1s based on a single fragment of a
sKull Even of Neanderthal Man, of the middle of
the Old Stone Age, we have only two mncomplete
skulls, though there are plenty of other bones and
of his tools  Very important are the teeth, but the
study of the skull tells us much about the owner's
brain  But of Pekin Man there 15 enough matersal
to let us judge the difference due to sex and age It
15 the most complete collection of fossil man yet
known

Pekin Man was of a very primitive ty pe His brain
case 1s far smaller than that of modern man, or
even of Neanderthal Man, who hived much later mn
the middle of the Old Stonc Age But the Jaws and
teeth are more hike those of an ape He was like a
great ape wath a Ing brain, but yet he was a mn
He knew the use of fire, of tools rude and rough,

“but real implements We cannot choose our ances
tors, and Professor Weidenreich mamtan firmfy
that Pehin Man 1s i our direct hine of ancestry
We mas not be proud of this coarse and FugE
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type, for the bones are 1n such a state that it can be
seen that they are not the bones of the early men
who dined 1n their cave-home, but of the men upon
whom others dined They are the remains not of
the diners, but of the dinners _Pelun Man was a

canmbal ="y . m o odT









