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INTRODUCTION U

SURELY, the age we live in must be the most interesting ever
known to mankind.

In evety field giant strides of discovery and invention
have been made. Knowledge of this, that and the other has
increased by leaps and bounds—and still we know so little;
there is more and more to come.

Consequently, the field of general knowledge has been
considerably widened. Every man and woman who wishes
to enjoy life to the full and make headway in it, needs to
enlarge his or her fund of general knowledge to the maximum.
At the same time, men and women of to-day are so busy, so
fully occupied that, so the publishers of this volume feel,
some ways and means must be contrived of bringing the
wonders of the universe within easy reach of all, in 2 minimum
of time.

Seeing is believing.

It would take volumes to describe and conjure up an
adequate word picture of some of the wonders described and
shown in the pages of this book, and even the most vivid and

detailed description would still throw the reader on his own
imagination to visualize in his mind’s eye what he has read.

" The House of Hutchinson have realized the want of a
new form of publication — pictorial presentation of know-
ledge and information, of presenting in pictures, accompanied,
not by lengthy letterpress, but by brief lucid legends, inter-
esting items of general knowledge which every educated
man and woman should know.

»

In these days of stress and strain, this type of publication
should also prove a boon and a blessing for wet Sunday
afternoons, when one wants to relax and yet be interested
without too much effort.

It also has its educational value for those who have to
look after the welfare of the youngest generation, who, like
ourselves, find it much easier to believe what thcy have seen,
than what they have merely heard about.

THE EDITOR.



[Underwood Press Service

TEMPLE OF ABU SIMBEL )
ty temple in the Sudan was built in the reign of Rameses II, and the two statues shown, each sixty-five
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[Carthew & Kinnard
FASTEST ADDRESSING MACHINE

With th
none so

[Dorien Leigh

AERIAL FLASHLIGHT CAMERA

When the art of photography was combined with the new science of flying, there opened up a new field of

activity for makers of maps and surveys. Soon aerial mapping cameras came on the market, but not until

comparatively recently was an instrument invented which would take preliminary ‘‘snapshots” by flashlight.
The pew flashlight mechanism is fitted beneath the .wing of the ueroplane
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[From “Wonders of the World"”

[ A JAIN TEMPLE ON MOUNT ABU

Of recent years ‘Mount Abu in North-West India has become a popular hot-weather resort for Europeans. The
, however, who built this magnificent Temple, are a religious sect who claim to be as old as_the Buddhists.

he exquisite traceries were worked about 800 years ago and are wrought in pure white marble; they rank
easily amongst the finest and most remarkable in the world. Fortunately, neither the climate nor the han
of man has harmed their original freshness .



o
[Carthew & Kinnaird
THE PROGRESS OF FLIGHT
The above photograph of Lilienthal was taken during the latter part of the nineteenth century, an
him tenaciously adhering to the old idea of bird-like wixézs which had fascinated so many invent
Daedalus to Leonardo da Vinci

[Carthew & Kinnaird

1 ali-metal transport of the type depicted above had become a familiar sight,
ent of one of the outstanding marvels of the twentieth “century—{flying in
heavier-than-air craft

[Keystone

Another version of the modern wonder of the sky—a giant flying boat, built in Germa:
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[The late H. G. Ponting, .
AGRA: A MARBLE SCREEN IN THE TAJ MAHAL X
Easily the most renowned resting-place on the face of the earth, the Taj Mahal is as beautiful within as without
The marble trellis shown, which is hcavily encrusted with gems, surrounds the actual tombs of Shah Jeha:
and Mumtaz-i-Mahal

ity
NGNS S S

' o [The late H. G. Ponting, F.R.G.S.
Sikandra is a suburb of oot its Shief stiractions 3 the eandon phich shelters the Tomb of AL
mlsasuuroigm.an one of its chief attractions is the garden which shelters the Tomb of Akbar,
the great Mogul Emperor who died in 1605. The gate to the Tomb is of red sandstone marble

m



THE TA] MAHAL ate H. G. Punung, F.K.G.S.
Hardly less attractive than the Taj Mahal itself is the love story which it symbolizes. Shah Jehan built the
tomb for his favourite wife, Mumtaz-i-Mahal, and when he died, his mourncrs knew that nothing would content
#his soul but to be buried beside her. It took seventeen years to build the Taj and £600,000 was spent in wages
for the masons alone

* [ ' 3

AGRA: INTERIOR OF THE PEARL MOSQUE [From ““Wonders of the World”

he Pearl Mosque, one of the world’s loveliest buildings, is yet another of Agra’s many splendours. Shah Jehan

again was the builder. The Mosque is not large, but the dazzling whiteness of its marble is almost blinding
in the fierce Indian sunlight

Sauba, Coushie and Leaf-cutting Ants, these
Their practice is to cut °
ts as manure to aid tt

their young _



Painted by Theo. Carreas] l

AGRICULTURAL ANTS
On the forcing-bed of leaves collected by the Sauba
Ants, fungi quickly axz{)ear and later develop into little
knobs; if the ants did not bite these off, they would
soon grow into fairly large mushrooms. The white
“‘spawn’’ threads of the fungus, also serve to bind the
carpet of leaves together and to increase fermentation

“PLANTING”

. X THE WALLS OF AIGUES MORTES
Aigues Mortes is near the Camargue, at the mouth of the Rhés

SURBLUS
2

FINISHED

.

[International Combustion Ltd.

AIR SEPARATOR

This device is used to rid the atmosphere of solid im-
purities or to separate particles of different substances.
The matter for separation is drawn by a high-speed
fan into a device causing rapid changes of direction and
motion, thus provoking a slackening in the momentum
of the particles and their consequent fall by gravity

[Dorien Le”:'gh
{ ) 0 The city is now three miles from the Mediter-
ranean coast, but in the 13th century Louis IX used it as his port of departure for the Crusades

12
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Courtesy Carl Zeiss, London)
AIR-TESTER

The Firedamp Interferometer is used to examine the

air in mines, tunnels, well-workings, etc.; strapped on

to the body of its operator, it sucks in the air through

a rubber tube and gives readings on a dial. With

slight additions it can also be used for testing the
purity of water supplies

4

[Courtesy G.E.C.

AIR BREAK SWITCH
A circuit-breaker’s purpose is to cause a disconnection
automatically as soon as the electric current passing
through it threatens to exceed a specified safety
limit. The current then jumps across the break
in the form of a spark, which is cooled either by
air or by immersion in oil

LCourtesy Babcock & Wilcox, Ltd.

. e . AIR-CONDITIONING
\ir-conditioning may take the form either of supplying breathable air_to tube-railways, mines, etc., or of

endering purer the atmosphere of factories, offices, and public buildings. Though still a new field of endeavour,

! is an extremely important science.

The illustration shows part of the ventilating plant used for the Dutch
State Mines

13



LProtocnrom Co., .

THE CATACOMBS OF ALEXANDRIA
These catacombs, one of the few relics of the great city’s ancient sglendo_}grs, are not the work of mankind,
ry.

were probably hollowed out by underground springs long since heir extent is enormous, and in

earliest times they were used as dwellings and refuges in war before becoming the burial-place of the Ron

2
[Dorien Lesgh
DANCE OF THE CUPIDS, BY ALBANI
Francesco Albani was a Bolognese who lived from 1578 to 1660. As a fainter he belonged to the Carracci school,
and his works, most of which are now at Rome, Dresden, and in the Louvre, are fairly evenly divided between
religious and mythological subjects. His favouxéite task was to paint children, using his own twelve beautiful
offspring as m

TA



aurtesy] [“Wonders of the World”’
AJANTA, THE ROCK TEMPLES

ta itself is an unimportant town in Hyderabad State, India; but near it, in the face of a cliff, five temples

twenty-four monasteries are hewn from the solid rock, representing eight hundred years of Buddhist toil.

le the external carvings, typical examples of which are shown on the above facade, the interiors of these
man-made caves are lavishly decorated with skilful paintings

15
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[H. ]J. Shepstone

THE ALLOSAUR
Strong, swift, and light, the Allosaur was one of the most terrible of all the now extinct Dinosaurs, for, unlike
many of them, he fed on flesh. Some idea of his size may be gathered from the fact that in the skeleton on
which the above .estoration was based, the skull alone measured over three feet

i

AN

s
>

. tnb & Kinne X
ALTSIEEL BUILDING SKELETON N
Looking like the runway of some huge travelling-crane, this mass of girders is actually the framework of
a building to be made entirely of steel. Such methods of conmstruction are more popular in Germany and
merica than in Great Britain; at Essen. in Germany, there is actually an allsteel church

16



(Keystone
FINISHED ALL-STEEL BUILDING
‘his phetograph of the all-steel and glass factory of an American steel company strikin, .
hief advantages of this type of building—the maximum amount of light that can be admitt Other advantages
re the cheapness and amazing speed of erection possti)l;le, agd the ease with which alterations and extensions
can made

kel

ilgv shows ome of the
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ALIDADE AND PLANE TABLE
One of the commonest instruments in surveying is the plane table.
horizontal position, the surveyor looks through the telescope surmounti
(the circular disc shown at the telescope’s side) the angles of various

LCarcnew ¢& Kinnaird

When this is adjusted into an exactly
ng it, and by mcasuring on the alidade
objects in the landscape, is able to form

an accurate idea of their distances and relative positions

e =
Dorien Leigh) - bl ot

ALOES TO CURE X-RAY BURNS
For many years the Indians of Florida and Brazil have
jured fire-burns by applying aloc-leaves; now American
*Xperiments have shown this old remedy to be the
:ure for one of the newest and deadliest maladies—

X-ray dermatitis

wgest glacier in the Alps, the Aletsch is onme of man
lg.l trains. The dark streak in the centre o
wm the mountains. The whala fara f $ha 1o

THE ALETSCH GLACIER

[Smiths’ Aircraft InsTruments
THE ALTIMETER
This is the important instrument by which airmen tell

their height above ground. It works on the principle

that the higher one climbs, the smaller becomes the

atmospheric pressure; there is an adjustment to cope
with the variations of pressure at sea-level

[From “Maruvels of the Umverse”

Any great rivers of ice surrounding the Aletsch peak like
! the picture is 2 moraine of rock-debris which has flowed down



AR -2
1G. K. Ballance
THE ALPS: THE DPREI ZINNEN

W. F. Mansell)

AMALFI CATHEDRAL
Amalfi, a seaport some two dozen miles south of Naples, The Drei Zinnen in the Southern Tyrol form one of

is one of the most picturesquely situated towns in Italy. the most conspicuous landmarks in  Europe’s
It i3 now of little importance, but was a place of much  mountain-range. They are at one end of the pia
note in the Middle Ages. The splendid Romanesque Rienz Valley, and their peculiar multi-peak formatic
cathedral dates from as early as the eleventh century is an outstanding feature of the Dolomites

LLorien Lesgh

L AMBOISE, THE CHATEAU

Amboise is_one .of the most celebrated chiteaux of Touraine. Originally a feudal fortress, it was altered to

its present Renaissance form by Charles VIII. Besides being beautiful, it is very rich in historical associations,

most cf which centre round the Huguenots; but perhaps its greatest claim to fame is that in its chapel lie
the remains of Leonardo da Vinci

20



a {F. Frith & Co.
AMIENS CATHEDRAL
It is sixteen hundred years since Amiens became a bishopric, and seven hundred since the first stones of the
resent Cathedral were laid. Though restored in the nineteenth century by Viollet-le-Duc, it still dates mainly
rom the thirteenth century, and is generally called the finest piece of Gothic architecture in France. Almost
miraculously, it escaped serious damage during the Great War



(T he late H. G. Ponung, F.K.G.S.

THE GOLDEN TEMPLE AT AMRITSAR
* Amrilsar is to the Sikh religion what Rome is {o the Catholics and Mecca to Moslems, In the Golden Temple
lies the Holy Book of the faith, and every true Sikh is expected to lay his tribute here at some time. The
building, surrounded by water, is fashioned of wh}'lt(ia (;narble, the upper part of which is clothed in plates of
gilded copper

From “Marveis v] Insect Life” | LLouriesy
. INSECTS IN AMBER TUE ANDES
Ambem esin of pime ftrees of the 4,400 miles long, the Andes are easily the greatest

semevov aviuwe o ancu, as Now, small insects would mountain chain in the world. Their scenery is always

become trapped by the stickiness, and some of them wild. Much of the chain is volcanic, the achve vol-

have thus been preserved for our inspection. The insect canoes extending the whnle lenath nf Gl A—octo-
shown is related to the ant, and is muc

22



’ W. F. Mansell
CASTEL DEL MONTE. ANDRIA
On a lonely hill near Andria, South-eastern Italy, stands this giant octagonal castle, an impressive reminder
of the great medieval emperors.  Frederick I1, "‘the Wonder of the World,” made it his favourite hunting
, . seat, and on the downfall of his cause after his death, his son’s wile and children were imprisoned in it
AN

[ Lboren Leigh
“THE ANNUNCIATION,” BY ANDREA DEL SARTO

Andrea del Sarto, one of the greatest of the sixteenth-centary Florentine painters, based most of his work

on the study of Michael Angelo and Leonardo da Vinci. Besides original paintings, he executed many copies

of old masters, often excelling the quality of the originals, Perhaps Englishmen know him best by Browning’s

famous poem, written round an incident in Del Sarto’s visit to Francis I of France

an



By Theo. Carreras [From ““Marvels of Insect Life”
CROSS SECTION OF ANT-LION PIT THE ANT-LION FLY

The ant-lion is so named because of its habit to trap ants and eat Not all ant-lions dig pits, but some are

them. It hollows out a circular pit in loose, dry sand, and buries equally remarkable owing to the enormous

itself at the bottom. Approaching ants fall into the pit, and length and thinness of their hind wings
eventually slide into the ant-lion’s jaws when they reach the adult fly stage

[By Theo. C
THE LONG-NECKED ANT-LION
This remarkable insect is believed to be the larva of the long-winged fly at top of the page. It lives ar
the tombs and pyramids of Egypt, and the long neck is probably for reaching into the crevices of their ¢
In real life the insect is only half an inch long

24



[R. Thicle & Co.
THE ANGLER FISH
There are several types of Angler Fish, but all share the same chief trait--the lazy habit of lying sluggishly
amid weeds or mud and attracting prey by the “fishing rod”” suspended over the mouth. The latter is enormous—
about half the size of the fish—and 1n all types the teeth are very formidable

[From “Wonders of the World”

ANTRIM: THE GIANT'S CAUSEWAY

The North-west coasts of the British Isles are rich in these strange, organ-like basalt formations, originally
created by volcanoes. This causeway is the best known of all, famed since remote antiquity in countless
Celtic songs and legends. The Giant of the title is one Fin MacCoul, a great Celtic hero



Carinew w nana.

AN ANEMOMETER

This is an instrument for measuring the flow of gases.
Generally a light wheel with special blades is set turn-
‘ng, like a windmill, by the gas current, and operates
\ counting mechanism, which, from the number of
revolutions, automatically determines the gas speed

ALUMINIUM ANNEALING FURNACE
Annealing is the process of heating a metal or alloy to a certain temperature,

LLurithew & Kinnawd
AN ANGLE GAUGE
Ever since the Pyramids were built architects and
engineers_have had to obtain accurate angle-measure-
ments. To-day the accuracy has to extend to minute
fractions of a degree. The instrument shown is used in
engineering and mechanical products

[Courtesy G.E.C; .

keeping it there for a time,

and then cooling it at a specific rate. The purpose may be to soften hardened and embrittled metals, to

remove inner stresses from castings, or to ‘‘melt’

ngs the constituents of alloys.
and the aluminium sheets are run in and out of

26

The furnace shown is electric,
it an a2 hoea trolley



LDy 1nev. Larreras

. L ANTS AND APHIDS
Of the manifold activities of ants, none is so striking to the human imagination as their “‘cow-milking.” Not
only do the ants obtain the milk (a sweet colourless liquid) by the actual milking process of stroking with
their feelers, but they actually breed the aphids in herds, build sheds and walls for their comfort, and drive
off their enemies. These aphids are a well-known insect, being none other than the “Greenfly”




[I)nzn Leigh
VIRGIN AND CHILD, BY FRA ANGELICO

Angelico was one of the early Renaissance painters; he died in 1455. Born in Vecchio, nearly all his life
was spent in Florence, and he is somewhat of an exception among the great masters in that he was a
Dominican monk. Apart from his holy portraits, he painted a number of remarkable frescoes, of which

those in San Marco, Florence, are the best known. The above painting is in the Uffizi Gallery

28



[Underwood Press Service

THE INCA BRIDGE, ARGENTINA

This bridge was nature’s own work, yet the cleverest engineer

have improved on the symmetry of the colossal rock.

owing beneath is the Mendoza, and the mountains are
an offshoot of the giant Andes

Dorien Legh)
ANTWERP CATHEDRAL
This edifice took over 160 years to build,
and is famous for its Gothic spire, its could hardl
chimes, its six aisles, and the master- The river
pieces by Rubens which adorn it

(Carthew & Kinnaird
ARGENTINA, THE TANDIL ROCKING STONE
In the Tandil Mountains, south of the Rio Plata, this 700-ton mass of granite has lain for centuries on the
brink of a precipice. A man can rock it easily with one hand, and control its swing sufficiently to crack a
nut; but a team of a thousand horses which was once yoked to it failed to displace it by a single inch!



[Dorsen Leigh

HE HEAD OF ARTEMIS
This famous head is part of a classical group by an unknown sculptor, representing Artemis (whom the
Romans called Diana) and her lover Endymion; the group is in the Vatican. Though not so well known
as the statue of the goddess now in the Louvre, the chiselling of these features is hardly surpassed by the
finest works of Melos and Pheidias

AKLED. 1HE KUMAN AKENA \Photochkrom Co., Ltd.

For pride of place as the best in France, the Arena at Arles is a close rival to that at Nimes. Arsles also

has baths, an aqueduct, a theatre and a palace dating from Roman days. Bull-fights are still held in the
arena where the gladiators used to fight

. 30




THE ARRINDI CATERPILLAR
ct, the larva of the American silk-moth, has an extraordinary method of cocoon-building. It begins the
oper by weaving a silken sheath round the stem and part of the branch. The photo on left shows the
completion of this sheath: the one on right the caterpillar almost hidden in its covering

‘&uunesy Sir H, H. Jennson, G.C.M.G.) Leouriesy 1nc Kuyai Asironomicdl Society
. ARCHAEOPTERYX ARCTIC LIGHTS X

Or, the first bird. A restoration showing clearly how A picture of the Antarctic Lights, taken during Capt.

this pioneer of winged life retained many- terrestrial  Scott's last expedition, which shows that, North or

characteristics, such as fingers beyond the wings and South, the Aurora displays the same curtain-like

a long vertebral tail instead of a mere stump formations of strange design and cologr

i1 *
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fThomas Mercer
ASTRONOMICAL CLOCK—NEW STYLE

The modern astronomical, or sidereal, clock is an
timekeepers, for its Job _was to measure star-time, and important feature of every bservatory. The above is
the solar clocks which give the basis of our own system a lateral view of the * works, the aﬁspearance of which
are regulated on its principles. That the astronomical differs from that of ordinary cloc! chleﬂy by the
clock 1s not new is shown by this medieval example in thermometer running up the side. These modern
Wimborne Minster. instruments are capable of greater reguladty than the

rotating Earth itself!

From "rita:'n Beautiful”’]
ASTRONOMICAL CLOCK—OLD STYLE
This instrument might be called the parent of all

p——

[Carthew & Kinnaird
&y
The famous Nile barrage is here scen from its upstream, or southern, side. A mile and a quarter lo wi&n
forty slui tes, each measuring uth%lfve feet nare. it has brought thousands of acres of ty
Upper and Lower Egypt. Designed

THE ASSOUAN DAM

William it was the first of the t Nlh da It
has mnﬂy been lmgixt e o

34
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(Dorien Leigyy |
ASCHAFFENBURG CASTLE
The mighty Castle of Johannisburg, overluoking the town of Aschaﬂenbur%\, is one of the largest of the great
Bavarian strongholds which played such i i i h:

& conspicuous part in the grim irty Years War. Once a Roman
fortress stood on the site, but the present building was erected during the Renaissance.

> It stands some twenty-
five miles sounth-east of Frarkfurt, facing the River Ufer

36



[Keystone

- ASO-SAN o

The Vale of Aso-San is the crater of an extinct volcano, the largest in the world. At present, with its

fields, trees and villages, it is one of Japan's beauty spots; but there is a terror underlying its beauty,

for no man can be certain that the most slumbrous of volcanoes will rot suddenly awaken. The re-awakening
of Aso-San would mean untold devastation

U . ) ATHENS: THE ACROPOLIS

iterally, “acropolis” means ‘highest city’, and there are several in Greece. None, however, can boast

3 teoth of the fame of the great rock dominating Athens, whose temples rg})resenl the highest standard
ever attained in architecture. The celebrated Parthenon stands out boldlv in the ahawa nhnin

[Horen Legh



Underwood Press Service)
THE TEMPLE OF APTEROS NIKE
The most renowned portion of this exquisite little
temple on the walls of the Acropolis is the sculptured
frieze round the top. Four panels of the original were
brought to England by Lord Elgin, and have been
replaced by terra-cotta duplicates

THE PROPYLEA

oren Lesgh
THE ODEON AND ACROPOLIS «asao
The Odeon or Theatre of Herod, a few of whose
arches are seen to the left, was built by a wealthy
Athenian for his wife. The stout rock on which the
Acropolis walls are built is well shown. At the top is
the portico of Eumenes

(orien Lesgh

is is the most important secular ruin of Ancient Athens. It was originally a magnificent gateway, and
in proof that its beauty was appreciated from the start, the splendid marble steps which lenxgiaf*o i¥ were
the Romans soon after the Grecian decline

38



AN AUDIOMETER
quipment for testinf the acutcness of hearing. The type shown comprises a gramophone
outfit, on which are "‘played’’ a series of three-figure numbers of varying and known relative loudne . The
subjects to be tested listen through a special set of earphones and record as many numbers as they hear

This is an electrical e

e ) .
AP hotos) [Carihew, & Kinnaird
N THE AUTOGYRO
}‘he A“toggm, or Windmill Plane, has already attracted world-wide notice on account of its extreme safety.
ﬁt;c four “horizontal blades do not, as is often supposed, obtain their motive er from the e
m the air alone. It is this that renders the machine near]

ngine, but
i crash-proof, for the faster it falls, the greater
" becomes the blades’ braking-power



{Carthew & Kinnaird
AUTOMATICALLY PILOTED AEROPLANE 7
imental stage, the automatic piloting of an aeroplane has attained considerabie
emciency. Its chief uses are in case of mishap to the pilot, and, in war-planes, to relieve the pilot’s L]
attention from the controls

. [Dorsen Lesgh .

AUTO-PILOT MECHANISM

During recent American Air-Cor[}s manreuvres, a giant ’‘plane was piloted throughout by these two small
gyro-compasses. Iheir accuracy excelled thut of the most skilful human pilots -

'

(Carthew & Kinnasr .

THE AUTOCRYPTOGRAPH .

This s one of several names applied to machines which automatically codify messages struck on an ordinary
typewriter-keyboard, and also decode them. The above is a decoding apparatus

40



A BAS-RELIEF IN BABYLON

Of all the relics of Nebuchadnezzar, none has been preserved so well as the splendid Gate of Ishtar which

he built. The tiles of its walls, which are fitted together to forin such life-like studies as the one above.
. are enamelled by a process of which no one to-day knows the secret

b
L rumn M unwere vp vie P Ulid

LUnaerwood Press Service
. THE RUINS OF BABYLON
‘;thlms can }mng the Old Testament so vividly before us as the rediscovery of its cities. The man to
eft of this picture is standing upon a giece of brick pavement which not only must have often borne
the feet of Daniel, but which is the fragment of a long street actually named after him

av



(Carthew & Kinnasr
TWO KINDS OF BACTERIA
Bacteria are a simple form of é)lant organism, not dissimilar to fungi, but so small that 2,500 of the large
sorts, placed end to end, would hardly measure one-tenth of an inch, and so quick to multiply that more
than 16,000,000 may be produced in a day. Some are too small to be seen at all, though their effects arc
not. On the left is the bacillus causing sleeping-sickness, on the right that of bubonic plague

N

" T International Combustion, Lid.

R i

A BALL MILL

When manufactured in 1931 this mill was the largest of its kind in the world, Its purpose is the grinding
of copper ore in South Africa. The und ore is inserted in the huge drum, which is then revol

unti] a series of heavy metal balls within the drum have pounded the ore to dust
- 42



[LEA.

AYUTHIA
Once the capital of Siam, Ayuthia has lain in mins since 1767, when it was almost destroyed by the Burmese.
Puring the briet Rod—only four centuries—of its active e, the wealth it acquired was ‘aYmos} fabulous.
= colossal Buddha, who still watches over the desolation, is built of bricks and coated with thick bronze,
and in spite of its dilapidation, betokens no little skill on the part of his unknown architect




<k

) [Pochfom Co., L.
THE TEMPLE OF THE SUN, BAALBEK

Six lonely columns are all that remain of the great Sun Temple in Syria's most famous dead cit{. The
Heliopolis of the ancients, Baalbek is something ot a mystery to us, for though it is known to be very
old, 1t is practically unmentioned in Greek, Jewish, or Latin writings until early Christian days.
the Temple of the gu

How big
n must once have been can be gauged from the man standing near the right-hand pillar
44
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THE BALLOON AND THE AIRSHIP

Long before the coming of the aeroplane, men in different parts of thc world were experimenting with
balloons. The above quaint contrivance was the first flying craft ever to cross the Chaunel, piloted by
Blanchard and Jeffries in 1785

Photos) [Carthew & Kinna>d

BALLOONS IN THE GREAT WAR

It is a far crg‘from the hot air balloons of the brothers Montgolfier in the eighteenth century to the modern
product. Probably the greatest use which has ever been made of the invention was for observation purposes

during the Great War. Above is a group of British Army balloons being filled with gas™
46



[Courtesy Government of Western Australia

AUSTRALIA'S GIANT CAVES

3:,:’1; in the East . . .

h and in _the West, Australia possesses large groups of caves whose stalactite formations are

;:“ strangest on earth. Sparkling and colourful with all the hues of the rainbow. they take the likeness of
» animals apd buildings, and sometimes, as bers in the Yallingrn Caves of Western Australia, of

) hanging draperies
47
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R THE PROGRESS OF THE AIRSHIP

As soon as balloon-flying became established, men turned their attention to the question of dirigibility, and
from the globular gas-bag evolved the finned and ruddered airship. The above is an early type by Shutto Lang

Yhe two greatest figures in the history of dirigibles are Santos Dumont, a Brazilian, and the (xermn, Count
Zeppelin. The zeppelin shown is one of the inventor’s early pre-War types

’; Hotos ] [Carthew & Ksnnaird

Ohe modern airship’s immense range and large carrying power make it in many waﬁs an excellent form

transport, especially for trans-oceanic work. Compa;’e this graceful machine with the clumsy ‘‘sausage’
at top of page
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[Dorien ,
BAMBERG-AM-SAALE: THE SCHLOSS
Bamberg, in Upper Franconia, is a thousand-year-old town famous for two fine castles and a magmi
Byzantine cathedral. The vast size of Bavarian palaces is apparent in this courtyard view. The high
with their many dormer windows are also typical of the locality

L&

5 THE WATS OF BANGKOK
A "wat" is simply a p:godn or temple. Those at Bangkok, the capital o( S:am, represent the highest fc
ea' ?:mc tr art. Wat Chang, here shown, stands in o acres I1n ext
adorned with faience and porcelain, and aho wuh multxtudcs of figures and elephants
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INTERIOR OF WAT SUTHAT

Yet another of the great Bangkok temples, Wat Suthat differs from the rest in_having an inside as interestir
as its outside. The giant Buddha is 2s usual seated in an attitude of meditation-—i.e.. cross-legged. rig!
hand on shin, left palm upward in his lap. Below is a smaller Buddha with his two chief disciples



[Courtesy G W R,
BATH: THE ROMAN BATHS
associate Roman remains of primary importance with Great Britain, the Baths
st-preserved of their type in the world. They were built in the fourth century,
and their largest hall measured 110 ft. by 08 ft.

[ENA.

. . THE BANYAN TREE
aht:‘ plant ﬂlugtrated here is known as Trimen's banyan, but it shares with the cominon banyan the extraordinary
" of sending down innumerable roots from the horizontal branches In the above picture the truak 1s
almost hidden by the roots which have become part of it



[Dorien Le:

BARCELONA’'S NEW CATHEDRAL
The Cathedral of La Familia Sagrada at Barcelona may well claim to be one of the most striking’ Christiaf
churches in existence. Raised by public subscription, it was begun quite early in the twentieth century, bt
by 1935 was still, as the scaffolding shows, incomplete. Notice the huge doorway extending right up to the roc
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. [cyst
A BEAMING MACHINE

«, or beam warping, is one of the early processes of cotton-weaving. From 200 to 400 end§ of cott
upon bobbins, are fixed in a frame called a “creel”, and thence are drawn through a special comf
mechanism and wound side by side on to a warper’s beam or drum

[Cartnew & Kinnay
¢

BEAM WIRELESS

The beam system of wireless makes use of a special antenna array to concentrate the radiated electric wa'

into a beam, much as a searchlight beam is produced by a lamp within a specially designed projector. T

picture shows the vertical aerial of the Dorchester Beam Station. In the wireless transmitter most of the radiatt

energy is concentrated within an arc of 10 to 15 degrees; this beam is then directed toward the receiving static®
where a similar antenna array is adjusted to the appropriate direction for receiving
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From “Marvels of the Universe’’) %Zarthsw & .
BEAVERS AT WORK THE HONEY BEE
Canadian beavers live in what are called ‘““lodges” by Here we have two types of this amazing insect:
streams, and in order to ensure a sufficiency of water drone (top), the languid male who does no work;
they build large wonden dams, cemented with mud and the worker, who does it all, from the making of -
stones.  To do this they fell with their tecth  quite for the comb to the feeding of the young which
large trecs . queen has put within it
e [P [ s — . e ——

Carthew & Kinnaird) Kimad
THE BEE'S TONGUE THE BEE'S Srnggarlhmé‘- innas

In this photomicrograph the “furry” condition of the The grim-lool barbs nly to hol sting -
tongue which facilitates the extraction of honey is well the victim, .l;iggﬁ is thempogonngichogrethbeee tl:anfm
seen, as is also the slender shape which enables the that actually makes stinging so painful. Both this an
tongue to be pushed into the mast recalcitrant flowers the tongue photograph are of ordinary haney-bees

—n



[Tickner Edwards
This remarkable o R
" b photograph shows drone and worker combs being constructed side by side by the same
mlder%mNgt:r chain being formed for wax-generating. Nearly all this com{:licated ywork is dog:rg
kness, it being very rare indeed for comb-making to proceed other than at night



(Tickner Edur
A COMB IN EMBRYO A HIVE UPTURNED
Combs are nearly always built downwards. A number Tlis shows the natural arrangement of comple
of the wax-makers deposit their products 1 a small  combs in a skep-hive. On being hived, the bees
lump, wherein a cell-maker then begins to hollow out  once gather within the hive roof, and stay there i
the bascs from which the cell walls ate built up. The  dense cluster while the wax—a secretion from tl
hollows can be scen in the vhotogravh awin hediagjs forming

H. Bastin]

[Tickner Edwards
THE FANNING ARMY
Perhaps the most amazing thing about bees is the way they ventilate the luve. All thivugu we not weatnel
and periodically during the cooler ceason, a gang of worker bees is stationed in open formation at th
hive entrance, their wings vibrating to circulate the air. At regular intervals the gangs are relieved. Th
draught is often strong enough to cxtinguish a candle held level with the board



(Dorien Leigh
MADGNNA AND CHILD  BY GENTILE BELLIMNI
‘A]d;\f’le three famuus Bellini artists  Jecopo. cne of the first paintess in oils, .v«ho difd.in 1470; Gentile,
Altan &5}?& and Giovanni, the younger—all three born at Venice. Some of Gentile’s paintings reached the
uhammad IT at Constantinople, and later the artist himself accepted an invitation to work there—
4 Tare arenrrence in thaca Anees o oobioS N

ere
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{Underwood Press S
THE STAR CHURCH, BERLIN
Shaped within and without in the form of a star, this is one of the most curious churches in a coun
queer modern churches. It is by no means ungraceful, is very light, and, as the photograph shows, pos
seating accommodation considerably roomier than in many a fine old Gothic structure

LDorser

A L BERGAMO: THE CAPELLA COLLEONI

picturesque old Lombard town at the junction of two rivers, Bergamo belonged during most of its |

fist to Milan and then to Venice. Its quaint streets are filled with exquisite Romanesque and
Renaissance buildings, in the latter category of which the Capella Colleoni stands easily first

64
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wvisen Legh
GATES OF THE SANCHI TOPE, BHILSA

»-~k mound like an upturned pudding-basin, is the oldest rnin in India, its

.waug sun uniatnomed. At the four cardinal points of the wall encircling it are arched gatewavs whose
orpamentations are unsurpassed anywhere in the land. The photo shows a

H. Gﬂinv

EDIBLE BIRDS' Mwe™e
alaya builds ci
:se are wont to ...
delicacy in the East
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{H. Gronvold

FOUR WONDERFUL BIRDS’ NESTS

‘; Philippine Sunbird and the Blood-breasted Flower Pecker—1 and 4 respectively—both build their nests
, se‘;letable fibre held together with spiders’ webs and hang them from small branches. The Cape Penduline
Spends a structure of cleverly-felted cotton or wool between cactus shonts. The Tailor Bird (3) actually

stitches together two leaves with caferpillar silk to form his nesting-place



" [E. Step, F.
A BIRD-EATING SPIDER
These huge, repulsive creatures are found in various ‘ropical countries. The species shown is West Ind
They have long, thick legs covered with dense hair, and move by night. Despite their name, their chief :
is insects, though they are known to catch mice and even lizards

[EN
BIJAPUR: THE GOL GUMBAZ
This, the tomb of one Mahmoud, is the largest domed space in the world, its dome measuring 135 feet acr¢
The manner in which the various heavy thrusts are counteracted is a masterpiece of architecture—so master!
indeed, that even to-day it is one of the world’s mysteries

68



[F. Frith & Co.
ENTRANCE TO THE CHATEAU DE BLOIS

Fines . ., . i i . i

m;’i‘g“d(’f all Touraine’s fine chteaux, Blois owes its most beautiful portions to Francis I; the figure over the

areofhr' h"we"et,.ls not of him, but of -Louis XII, who was born here. The initials and porcupine crest
ose of Louis and his Queen. Blois was for many centuries in possession of the Orleans family



[F. Frith &«
CHATEAU DE BLOIS: THE FRANCIS I WING

LCourtesy tura Mutor L

A BLAST FURNACE
Used largely in the smelting of metallic ores, especially iron, copper and ‘lead, this type of furnace,
so called because the air for combustion is supplied as a blast from blowing-engines. Once started, worki
is usually continuous, the ore, flux and fuel heing charged in rotation, and the metal and slag tapped at interva



e [Theo Carreras
In it - THE BLISTER BEETLE -
- Its earliest stages the grub of the blister beetle contrives to get on the back of a_solitary bee (left centre);
i armival at the bee's nest in the stem of a bramble, the grub enters a cell where a_bee's egg floats on honey;
o thl: shell as a raft, it eats the egg; next, changing its form so that it can abandon the shell and float
e honey, it eats that; then the full-grown grub walks down the bramble, digs its own cell in the earth,
and becomes a chrysalis {bottom); from hence the mature beetle emerges and flies away



Courtesy New South Wales Covrrhmen!]

o Wo.
THE BLUE MOUNTAINS THE TEANING TOWERS OF BOLOGN!/
The Blue Mountains of New South Wales form the
loveliest region of Australia an

Far older than their famous rival at Pisa, the Le:
d one of the finest ranges  Towers of Bologna date from the twelfth century.
in the Australasian continent. Verdant, majestic and  finished tower, 320 feet high, is four feet out of
colourful, they abound in such graceful cascades as and its companion—which has not collapsed, but
these, the Lodric Falls never completed—is eight feet out

By courtesy} ["“Picturesque Europe
THE BONDHUS GILACIER

About 2,000 square miles of Norway are glacier-covered, and the Bondhus Glaci

situated by the Bondhus Lake, not far from Sundal, in the south

glaciers are in the north. Note the size of the human beings

72

er is one of the biggest. It
-west of the country—though most of tl
at the extreme foot of the photograph



[Dorien Leigh

BORDONE: THE CONSIGNMENT OF THE RING

:t‘ Bford_one (1500-1571), a pupil of Titian, was a painter of the Venetian school. He travelled more than
Nis (i'i his contempora;y artists, working in Venice, Trevi;o. Augsburg and France. He was chiefly known
o lht;t\lme as a fﬁsmonable portrait-painter, but by far his most celebrated painting to-day is the one shown
"¢, which depicts “The Fisherman giving St. Mark's Ring to the Doge”. It hangs in the Venice Academv
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By courtesy) ["“Wonders of the World"
A RIVER BORE
A hore is the phenomenon produced in the estuary of a river, gencrally during spring tides, bv the incomine
tidal flow pushing against the river currert - ‘%- - T

is that of the Severn, but the one illustra

[Dorien Leigh

BOURGES CATHEDRAL
e Cathedr'al‘of St, Etienne, Bourges, in central France, is one of the finest churches in Europe, in general
, brarance it is not unlike Notre Dame at Paris. It was begun in the thirteenth century, and over the main
“ifance it contaips some exquisite sculpture; [

the



[Carthew & Kinnaird
A BOMBADIER BEETLE IN ACTION
The bombadier is the smaller insect in the picture. On being pursued by an enemy, the bombadier emits
from its stern a (relatively) loud report, accompanied by a bluish cloud of vapour. The vapour is due to
a fluid which rapidly volatizes on contact with the air. The above is about three times natural size

[Courtesy G. Swift & Sor

A BORING AND TURNING MACHINE
This may be termed a machine for making machines. Its business is to bore, turn and profile locomotiv
cylinder linings and similar parts. It is semi-automatic, works at a very high speed, and can shape a!
cut hard steel easily and accurately as though it were wood. It is worked by a 10 h.p. elestric motor

76



[H. Grénvold

. A BOWER BIRD'S NEST
:r" Efl’(“ several types of bower birds found in Australia, of which Newton's Bower Bird of Qucensland is
[most remarkable. Though no larger than a thrush, this bird will pile up s against two neighbouring
{;.r'f" shown, to a height of as much as ten feet on one side. It will then decorate the larger pile with
s, especially orchids and rock lilies! This is perhaps the only example in Nature, outside the realms
of men and monkeys, of the purely @sthetic instinct




’ [Dorien Le

THE SUNSET: BY BOUCHER
There is a_sentimental charm about this picture which is very

characteristic of eighteenth-century French
Though “Sunset” shows undoubted genius, Francois Boucher is more remarkable for the number than
excellence of his works.- In a life of sixty-seven years (1703-70) he executed—it is said—10,000 paintings -
drawings, besides engravings! e was for a long time painter to Louis XV and a director of the Fre:
Academy. The original of ‘‘Sunset” hangs in the Wallace Collection -
aR



[Carthew & Kinnaird
BRICK-MAKING
. wum suany wununs of DrIcks are made in the civilized world in_one year.
" third” stagc in the customary British process. After the clay has been mixed, it is
moulded and cut into the required cize by the above apparatus

e B v
#ymh @y
LPLY b Ix
N Kri,‘gq:

K

[Carthew Kinnasrd

FILLING A BRICK-KILN
-was the sixth stage in brick-making. The bricks are placed in a kiln, sea]ed up, and left there for about
ceks whilst they undergo the process known as bum They are then ready to be drawn. There
are over a dozen different types of bnd:, including concrete
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[Carthew & Kinna
THE BRAILLE ALPHABET
M. Braille was a Frenchman who first brought out his famous system in 1834. Since then, despite ma
other attempts both before and after to discover even easier ways for the blind to read, his simple alphat
of dots has become, with modifications, the world-wide system of the day. Braille typewriters have bt
invented in America and Germany, also Braille watches

N Dorien L«
X A BRAILLE ALGEBRA OUTFIT
The idea of enabling the blind to read by touch is not new, but the idea of combining Braille symbols
the slide-rule principle to enable blind persons to work at mathematics is very recent. The above photogr
comes from Germany

8o



nsect Life” {Courtesy Booth Steamship Line

From “Marvels of T Life’")
INSECTS” BREATHING BRAZIL: THE AMAZON
An insect breathes through a (omplex svstern of air-  The size of the world’s mightiest niver is strikingly

tubes, the air being taken in through many moaths shown in this moonhight photograph taken nearly a

The photograph shows a small section of a silkworm's  thousand miles from the mouth! The shores in the

breathing apparatus, which extends all down the background are not cliffs, but a solid mass of jungle

«aterpillar’s sides. The radiating tubes convey air to  wihich extends back for hundreds of miles. The men
parts distant from the sides m the boats are fishermen from Manaos

8 s~ -
[Courtesy Booth Steamship Line

) A BRAZILIAN JUNGLE

r thousands of miles the Brazilian jungles stretch, the richest domain of Nature on the earth. Alligators,

ot snakes, brilliant birds, monkeys, uncouth sloths, insects like gems—all are to be found there, amid a
wilderness of plant growth so luxuriant that in parts it is literally impenetrable

81



[Carthew & Kinnaird
THE HUMAN BRAIN

The human brain, the fount of our intclligence, the driving-power of every action, conscious and unconscious,
which we make, is also the part of our anatomy which most differentiates us from animals and our own
primitive ancestors. i 3 ]

Hot springs and geysers are common to countries as far apart as Iceland and New Zealand. In Sonth Afric -

This picture shows a plaster cast of the brain of the Piltdown Man, one of the carliest
human types known

‘ [Courtesy South African Railw.’y
BRANDVLEI: THE HOT SPRINGS

however, there are not many, and the boxlmg pool at Brandvlex. near Worcester, is celel

brated. Its wates
are s0 hot that jumping in are i tly scalded to death

82
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By courtesy] [““Marvels of the Universe
SKELETON OF A BRONTO?S
The chief features, apart from the extraordinary skull, are the enormous rib development and the ridge of
“'spikes”’ projecting from the vertebre. Remains of the Brontops are tound in North America, and so old i he
that when he lived the Rocky Mountains were just beginning to rise!

By courtesy] [**Marvels of the Univers,
THE BRONTOPS
This restoration-drawing shows. if not one of the most formidable, at any rate one of the most cur it
the beasts of prehistoric days. A forerunner of the Rhinoceros, the Brontops—also called the Great Tit- atens
—was some 15 feet long and 10 feet high at the withers
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[Dorien Leigh

A PORTRAIT BY BRONZINO ANGiO
y_as Angelo Bronzino, this artist was one of the post-Renaissance Florentine sc , who
Though he painted certain religious works, his paintings were mostly portraiture, in which
assed not only his contemporaries but most of his predecessors, except the very great masters.
above portrait, one of his most charming, is of Lucrezia Panciatichi, and hangs in Florence




o
L Keystom

THE MAISON DU ROI, BRUSSELS

Rather paradoxically, this exquisite Belgian building is one of the most famous in the history of Hollan

for it was here that the Princes of Orange, Holland's liberators, dwelt during the Spanish dominion. Previo:

to being the “Maison du Roi”, where the Spanish governing councils met, it was the “Maison du Pain” :

the bakery inspectors. Begun in 1514, it repeatedly suffered damage, and was entirely reconstructed in ti
nineteenth century



. L )
. | Keystone
BRUSSELS: THE PALAIS DE JUSIICE
One of the most remarkable pieces of modern architecture in Europe, the Palais de Justice was begun in

1800, and took seventeen years o complete at a cost of [2,(1(»0‘,000. Th- fine cupola is 400 feet high, and
surrounded by gigantic statues representing abstract subjects

itone) [From ““Wonders of the Word”
OLUMNS IN THE PALAIS DE JUSTICE BRUGES: THE BELFRY

2nd a half acres are covered by this building, The most famous tower in Belgium, and the possessor
i contains 27 law courts and nearly 250 other of the finest peal of bells in Europe, the Belfry is
. and s considerably larger than St. Peter's attached to the Bruges ‘‘Halles”, or market builggng.
hrne. e gigantic scale of the architecture is It was erected in the sixtéenth centurv. and ic anf
OWn by this view of an interior colonnade s, Seced n the s



45
[Underwood Press Servic
THE WORLD'S LARGEST BUILDING STONE
At Baalbek, Syria, there lics half-buried in debris the mightiest building stone ever hewn by man. Baalbek
(g.v.) is renowned for its ancient temples—the pillars of one of which can be seen in the background—but thic
6o ft. block, perfectly squared, is perhaps the mightiest triumph of the ancient masons

| Keystor

BUDAPEST: THE PARLIAMENT BUILDINGS
One of Europe’s finest Government buildings, the Budapest Houses of Parliament were not built until 190:
They face the Danube on the Pest side. The two rival towns of Buda and Pest were united in 1873, and thoug!
Buda is the older, Pest is now the larger and more important
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[Theo Carreras
MIGRATION OF BUTTERFLIES
The Painted Lady Butterfly of Africa

5 thrives so well that there is often too little food for jts vast numbers in

the home district. erefore enormous swarms periodically leave Africa and visit various countries, often

crossing wide tracts of ocean. Were it not for these fgmtxgnin visitors, the Painted Lady would be extremely
) rare in Bri
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BUTTERFLIES

[“Marvels of the Universe”

’ . AND MOTHS' WINGS
{'wo microphotographs showing the wonderful structure of these insects’ wings.

On the left is a section of a

Currant Moth’s wing, partly denuded of its tiny scales to show the method of arrangement and the sockets

(seen as dots) of the scales which are missing.

On the right are loose scales from the wing of a butterfly.

Note the perfect symmetry, whatever the shape, of each fragment

Courtesy Mexican Legation)

THE CAVES OF CACAHUAMILPA

Though less known than their brethren of Australia,

Burma and Europe, the Cacahuamilpa caves of

Garrero Province, Mexico, possess some of the largest

stalactite formations in existence. The picture shows
a giant stalagmite

nn

[Dorien Leigh
EGLISE ST. PIERRE, CAEN
The Church of St. Pierre is mcluded here for _its

exquisite spire, one of the loveliest in France. The

whole church, though quite small, is an admirable

Renaissance production. Caen is best known to

Englishmen as the burial place of William the
Conqueror




There are few better romances i
Atlantic in 1859-66.
above machine serves

[Carthew & Kinnaird

CABLES AND THEIR LAYING

n engineering than that attendant on the laying of the first cables across the

Since then cables have linked up practically every civilized country in the world. The

to indicate the difficulties which beset cable-laying; it is a deep-sea sounding mar hine,
its sole purpose being to show how deep the cable lies

[Carthew & Kinnaird
To th A . A CABLE }RAILWAY
'xj the uninitiateq there Is something very dangerous in the notj
"]hnol::gtga on only a single wire rope. Cable

on of swinging across dizzy voids in a car
A railways, however, are
INous areas.

I becoming increasingly porular, especially in
electrical line on the Zu Al

This picture shows an gspitz, in the Bavarian Alps—,721 feet up})



A
CAERWENT
Venta Silurum was the name of the Roman city where Caerwent now stands. This picture shows the
foundations of a Temple, characteristically built with a layer of earth between the outer and inner layers of stone.
Serious excavation of this south-east Monmouthshire site did not begin until 1902, since when it has been

revealed as one of the most interesting Roman togns lin Britain, quite on a par with its famous neighbour
aerieon

P

The Roman city seems to have been of a fair size. It is still possible to pick out the various public buildings
and chief mansions of the place, and the more noteworthy remains may be summed up as the foundations ot a
large basilica, an amphitheatre, a temple, a potter’s kiln, and a bathing-house. An interesting minor find, unique
in the British Isles, is the sandstone figure of a British goddess. Here are shown the remains of a typical housc
and courtyard

The above photograph shows a corner of the Roman city wall of Caerwent. The place was originally a _militz
encampment, but as the legions fought further west to Caerleon, it gradually became a fashionable residential to'
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(The Photochrom Co,

KINGS COLLEGE CHAPEL, CAMBRIDGE

?”Sidered on of the most peket pies of Late Perpndina achietue i exnce, Kigs Clege Chpe
' encted during the Avears Tt Apart from he magnifioen fantacery roof, the bulding is renowned
16 vty e e gass window cong o the tve of ey VI, The lally ate svenedy cetuy

08



CALCUTTA: A JAIN TEMPLE

The Jains form a religious sect which has flourished in Upper India for some twenty-five centuries. Tbe e

precepts of their faith are very high, and that they early developed very cultivated asthetic tastes is shc

by this delicate and graceful 'R];mple, with its garden of quaint statues. Compare this shrine with the Tem
on Mt. Abu, illustrated on page 7
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[E.N.4.

CAIRO: THE MOSQUE OF MUHAMMED ALI

The size of this mosque, and its splendid glass lanterns, make of it one of the minor wonders of the world.

The photograph shows the beautiful fountain for ablutions within the courtyard Washing and general
cleanliness are essential features of the Islamic faith

) CAISSONS

oms of the type shown here are cylindrical su | shells, open at the bottom, which enable men to work
ver beds, etc., at the making of foundations fo. bridges. The bottom edge of the caisson is sharpencd to
-ause sinkage as excavation proceeds. In this pt tograph the tops of some caissons have been removed

37



Courtesy Kodak, Ltd.] ’ [Carthew & Kinnan
A MODERN CAMERA THE CAMERA LUCIDA
The camera as a practical instrument was first evolved This apparatus eliminates error in drawing from lifi
by laaguerre in ﬂ:e ?arly m'netegnth century. Above The image of the object to be drawn is. 1
i chawn  ana  af  tha o labae PR St 0
Vasrasv pALLL wL papel, DU LAL all tne arust
is to trace lines over what he sees

[Courtesy Burroughs Adding Mach
CALCULATING MACHINES
speed in business has caused numerous attempts to eliminate the human factor

»ve are two typical ‘‘mechanical mathematicians”—an electric adding, subtracti
and dividing machine (left), and an automatic ledger-posting machine

A MASTER CAL/.ULATOR .
s, the invention of R. R, M. Mallock, M.A., may clai. to be the most wonderful calculating machine
devised. Besides other things, it can solve as many .s ten equations, with ten unknowns, simultaneouy
A detailed view of one end of the deice is shown on the opposite page



[Courtesy Cambridge Instrument Co.

SECTION OF MALLOCK'S CALCULATOR
This is a view of the left-hand end of the instrument shown on the preceding page. Below, within the

cupboards, are the electrical transformers and compensators, and above, beneath the “counter”’, is shown
This machine solves equations and also determines square

the wiring of the first four columns of switches.
roots, It is designed chiefly to meet the requirements of physicists; its accuracy extends to the fourth
decimal figure
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|£. Step, F.L.N

THE CAMOUFLAGE OF INSECTS
A striking illustration of Nature’s power to protect otherwise defenceless insects from their foes by likening
their colouring to that of their haunts. The picture shows a Grey Arches Moth on the lichen-covered bark
of an old tree. The camouflage principle is, of course, not confined to the insect world, as witness such
mammals as the zebia, leopard and polar bear, and such fishes as the plaice. which can varv its colonrine
as it movec



E. Step, F.L.S.) (].]. Ward
A CAMOUFLAGED GRASSHOPPER TWIG-LIKE CATERPILLARS
A more perfect simulation of a collection of leaves This is not a picture of stick insects proper, which are
than this insect has achieved would be hard to fully-grown creatures built to resemble stalks, but of the
find. It is the best-known of the various walking- larval stage of the Swallow-Tail Moth. Tt would be difficult
Jeaf insects, and lil.lves in flndiz;. The photograph to count the caterpillars on the branch
shows a female

e

By courtesy) [""Marvels of the Universe”
. BUTTERFLIES IN DISGUISE
Perhaps the most striking example of “insect camouflage”’. At first sight this picture shows nothing but a
collection of dried leaves. Actually, however, for every leaf there 15 an Indian Leaf Butterfly with folded
wings. The wings when open display gorgeous upper sides. but beneath they are veined and brown
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(Dorien Leigh
THE PIAZZETTA AT VENICE: BY CANALETTO
Destined ultimately to become the finest landscape painter of Italy, Antonio Canale,. or Canaletto, firs
distinguished himself by decorating theatres. A Ventian by birth, he visited Rome and also London, where
he painted several views, His Venetian pictures, however, are much his bestknown. He was born in
1607 and died in 1768

CANTERBURY CATHEDRAL FROM THE AIR _
This picture shows how the famons Cathedral dominates the ancient town. Canterbury was imcortant a5
% junction of coastal roads even in Roman days, and St Augustine was the first to erect holy building there



By Courtesv] ‘ ‘ » v T [““Britain Beautiful’s
A GLIMPSE OF CANTERBURY CLOISTERS

These cloisters are amongst the oldest structures of the present Cathedral, and are a relic of the monastery
which St. Augustine founded. In the background of the picture is the passage known as the ‘‘Dark Entry”,
which has been immortalized in the Ingoldsby legends
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LThe Photochrom C.
CAPRI: THE BLUE GROTTO

The loveliest of the island's celebrated caves. The visible mouth, though large enough for a boat to ente:
is tiny, and nearly all tne cave's light is derived from its underwater portions, thus producing the gloriot
colour effect, like that of a celestial limelight, which gives the grotto its name

' ) T ' R LeNA.
CAPRI: THE WHITE GROTTO
These caves

were made by the action of the waves on the island’s limestone cliffs, and some of them stretch
far underground. They abound in stalactites, and the play of light on these, especially in the White Grotto,
is very beautiful indeed and attracts many sightseers



[From “Wonders of the World”
THE “MENHIRS” OF CARNAC

A “menhir” is a Druidical monolith, and the “‘menhirs” of Carnac form the most extensive Druidical remains

anywhere to be found. It is computed from the patterns in which they are sct out that originally they
must have numbered no less than 15000. Above is a gencral views down the ranks

(ENA.

THE TABLE ROCK, CAROLINA

In South Carolina there rears a gaunt precipice which caused several bygone explorers, in the first flush of
their enthusiasm, to name it as a new wonder of the world. If not quite that, it is at least very striking,
for in the middle of a wooded and not very tall range, it presents a sheer drop of goo feet
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[Dorien Leigh
. VERGINE IN GLORIA: BY CARRACCI
Carracci is_the surname of three famous }Jainters of the sixteenth century who founded the ‘‘eclectic’’ school
of art at Bologna. Ludovico, the son of a butcher, was the uncle of the two others and the real master
of the school. Called a dunce by Tintoretto, his master, he soon proved the untruth of that judgment. The
above picture shows the Madonna standing on the moon, wﬁlhx?ltd Francis and St. Jerome before her and a

retinue of angels
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Courtesy Cambmlg» Instrument Co. ] {Carthew & Kinnaird
CATHODE RAY OSCILLOGRAPH A CAN-FILLING MACHINE

Its uses are numerous; the best-known is in con- Several of the ingenious and ht'(le-knawn machines unsed in

nection with television. Though invented in 18y7, the canning industry are shown in different parts ot this

this oscillograph has only recently entered com- book. Above is a Universal Filler, which can fill cans of

merce. Its principle is the harnessing by all sizes with fruit or syrup at a remarkable rate. The

magnetic_means of the electron-streams (Cathode secret of preserving food, which bafled experimenters for so
Rays) given off by rarefied gases long, lies in the n«ct‘ssi(_vbfor excluding not only air, but

acteria

o

[Carthé; & Kinnaird

FOR PREPARING CANNED PEAS
Some years ago the range of canned foods was limited to a few fruits and fish. To-day, so much has the
industry improved it, it is possible to obtain in preserved state almost everything edible—fish, meat or vegetable.
The above machine is used for * ‘vining’* green peas before canning and cooking
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[Theo Carreras

THE CARPENTER BEE
Carpenter Bees are of several species, all large; that shown here is the violet variety’ found in Europe. It
bores tunnels in wooden posts, divides them into chambers, and lays one egg with provisions in each. In
picture the bees are seen at work. In the bottom right-hand cell is an egg with pollen; on the left, from
top to bottom, are a vacated cell, a grub feeding, and back and from views of the chrysalis
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LLarthew & Kinnawd
A CARRION HAWK
The Brazilian Carrion Hawk is one of the handsomest of this unpleasant tribe. The wonder of vultures,
rows, etc., is not that they eat what seems to us the most repulsive nutriment of decaying flesh, but that
they know where to find it. A carrion hawk or vulture will “sense’” a corpse tens of miles away

{From “Britain Beautiful

CARNARVON CASTLE X

'e greatest castle in Wales and one of the best preserved of its period in Western Europe, Edward I's grand

| building is picturesquely set despite its low level. Edward II finished it, and in much later days it
was & good duf’ restored, but substantially it still remains as Edward I conceived it
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THE CANTILEVER BRIDGE

The cantilever, as applied to bridges, means simply a pair of gallows-shaped brackets rooted in a pier and

set back to back, the tips of their arms meeting similar cantilevers set in other piers. In modern engineering
the world's finest example is the Forth Bridge, illustrated here
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LCarthew & Kinnair -
. . CATERPILLAR TRACTION
Though originally invented for the sinister purpose of tank warfare, caterpillar traction in varions forms ha-
since the Great War developed enormous commercial advantages. The caterpillar<car here shown is particalarl-
interesting, as it was the first vehicle to cross the Sakﬁ?rla. No ground, however rough. is too much for thes®
vehicles
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[Carthew & Kinnair

THE CARDIOGRAPH

'~ There are two types: that which records by the ordinar:
momteis : . eart; and the one illustrate

films.  Cardiograph records
* study

e [C;f"thzw & Kinna 4

. i . b In the case oi' wu";i;
», Opening-out and mixing which two earlier processes have alre:
begun. As shown here, the machine consists mainly of a variety of rollers which revolve at different specds
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rom ‘‘Marvels of the Universe’)
THE CHAMELEON

‘his famous lizard, which can change its colour at will
) suit its surroundings, is a native of Africa, though
ow widely distributed elsewhere. The photograph
1ows one of the largest species, nearly two feet long.
he smallest measures less than three inches. The
nge of colours includes green, black, yellow, grey

and brown

{Dorien Leigh
A WORK BY BENVENUTO CELLINI
Cellini (1500-71), who wrote his own memoirs, lived a
life worthy of a character of Dumas. Sculptor,
musician, author, engraver, and friend of kings, he was
also murderer, libertine and scapegrace adventurer.
The above statue of Perseus and Medusa is one of the

greatest sculptures of the Renaissance

A CENTRIFUGAL PUMP
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[(Keystos
THE CHATEAU DE CHAMBORD
The mightiest of the palaces of Touraine. Francis 1 began its construction, after which qearly cvery monarc
down to Louis XV inhabited it, as well as an exiled King of Poland and Napoleon's Marshal, Berthie
It now belongs to France, after having seventeen claimants in 1933

k
[Dorien Leii

CHARLEMAGNE'S CROWN
On Christmas Day, 800 a.p., Charles I of France was crowned by the Pope as ‘‘Casar Augustus, Empe: "

of the West".

Above is the actual crown used for that historic ceremony more than eleven hundred ye:©
ago. The last H

Roman Emperor changed his titie to Emperor of Austria in 1804



[Dorien Leigh

BENEDICITE: BY CHARDIN

,l“:“'Bﬁvﬁste Chardin is notable not so much for his winsome and slightly sentimental style as for his having
"*en the first artist in France to depict middle<class life. He lived from 1699-1779, a period whereiu it
required no little courage to break away from the almost universal vogue for classical artificiality
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[Dorien Leigh
THE WEST END OF CHARTRES CATHEDRAL
Reckoned by some the finest fape in France, the Cathedral of Notre Dame at Chartres was founded by Bishop
Fulbertin in the eleventh century. Its towers and Western fa.

de are especially noted for their beauty bf)f
proportion. The older tower, }3{5‘ feet high, dates from the twelfth century, and annears in his whacaoolal
the other, 377 feet high, is more ornate and was not finished until the
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[Dorien Leigh

SCULPTURES ON CHARTRES CATHEDRAL
I'wo close-ups of the decorations on the renowned Western fagcade. The work is almost entirely twelfth-century,
and is as fine as any which the Middle Ages preduced. he South portico, though smaller, was similarly
ornamented a century later, the sculptures here being wevoted exclusively {o the glorification of Christ

(From “Picturesque Europe™
THE CHATEAU DE CHENONCEAUX
fdine ~f dhin e ‘le on the = -
The old

>ent her



[Keystone
CHILLON CASTLE
The most famous castle in Switzerland, Chillon, for all its pleasant thirteenth-century architecture and
icturesque setting in the Lake of Geneva, has had sombre history. For centuries after the decline of
Feudalism it was a Statc prison, and even to-day preserves its grimness as ap arsenal. Byron wrote a
well-known poem called The Prisoner of Chitlon

\The late H. G. Ponting, F.R.G.S.

THE GREAT WALL OF CHINA

The Great Wall, 2,500 miles long and boasting 25,000 watch towers, was buill by Che-Hwang-te, the first

Chinese Emperor, more than 2,000 years ago. is photograph shows a section of the wall crossing the
top of the Nankow Pass. In the centre, down in the dip, is the Pa-ta-ling Gate
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A THREE-PEN CHRONOGRAPH

The recording chronograph is an instrument for making permanent time-records on a strip of paper. The
pen or pens (seen at the top of the picture) are attached to electro-magnets, and normally each traces a
sttt "If, however. the circuit to the electro-magnets be closad, the pens will deviate to one side.

C. . - -lock or chronometer to interrupt the current at fixed intervals, these intervals
become recorded in the form of niches in the lines of ink. Further, by connecting only two pens {o the
clock and the third to a switch, a person may switch on and off, and read the exact period between these
operations by comparing the third pen's niches with the two others. The apparatus may be arranged to record

automatically over a period. The simplest of all chronographs is the familiar ‘‘stop-watch’’



4. mereer

A CHRONOMETER
Chronometers, which may be called hyper-accurate clocks, have lost some of their use since the invention
of wireless telegraphy, but are still bound by law to be carried in ships for navigation. The picture shows
the internals of an automatic, electrically-run control panel for governing a big vessel's chronometer system

[T. Mercer

A COMPLETE CHRONOGRAPH INSTALLATION

ur and incidence measure. The chronograph s
vious page. The incidence measurer is in the
ray of light and the surface on which it falls
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[Carthew & Kinnaird

CHANGE-GIVING MACHINE

Itus 10 companson with the devices to be seen nowadays in certain tube railway-stations, is a fairly simple
however, sufficiently ingenious as a pioneer of the invention, for it releases always the

~hange-giver It is
cor-ect amount even if containing worn or bent ~oins

[Carthew & Kinnaird

A CHANNELLING MACHINE
raph was taken from a scale model of one of the machines most commonly used Sfor tunnelling,
uc

tus photog;
‘pecially in mines. The cutting or digging mechanism is seen on the right of the picture.
are tremendously powerful and can make rapid progress through any substance other than hard rock
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[From “Marvels of the Universe”
THE CICADA'S DRUM A CICADA EMERGING
The cicada’s musical apparatus is much more complicated than  The cicada’s song from the tree-tops in summer
the grasshopper’s. In this view the right side of the male has sunshine has been com..cuivd un sme e aays
heen removed to show the “‘drum’. This, however, is not struck of ancient Greece. Here the insect is seen
i rubbed, but set vibrating, and the vibrations are then taken emerging from his chrysalis skin. In the tropics
p by other parts of the apparatus. The sound, proportionately  the cicada sings only by night, and in all
to the creature’s sxze, is one of the loudest in nature countries the song is confined to the male

H. Bastin)

[Cosurtesy Compton Organ Co.
THE COMPONENTS OF A CINEMA ORGAN
in calling itealf a “amit mont i i« 4w Of components in the facton:
cowic> @ 1cw OI INe OTgan pipes can be seen bass and side ‘drums, an angelus, a cymbal, castanets.
xylophone, Chinese box, etc. The cinema organ was inventad in Amote-
based on the suggestions of an
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Carthew & Kinnasrd )

ANCESTOR OF THE CINEMATOGRAPH
This_picture shows one of the earliest moving-picture

appliances—the Zoopraxiscope. ~An ordinary maglc

lantern does the projection, and the moving effect is
obtained by revolving discs with drawings on them
fore an arrangement of shutters

Cunriesy vumpiun Urgan LU
A CINEMA ORGAN'S PIANO
The piano-like notes which are often to be heard in
cinema organ music come genuinely from a piano,
which is operated by the organist from the console.
In the und ot this picture may be seen the
xylophone, similarly operated

!
[(.;ounesy Koaakr, Lid

A MODERN CINE-CAMERA
In contrast to the Zoopraxiscope, here is one of the
latest developments of the film camera. An instrumem

such as is shown is capable of practically every require

ment of the cinematngrapher under a wide variety »f

conditions, and is fitted with innumerable ingeniou-
gadgets

. [uorwn ngh
A CIRCUIT TESTER
This instrument is similar in function to the Earth
Tester illustrated on page 182, with the important
difference that this tests the earth-neslstmg power of
circuits which are already ‘‘alive”. Its mechanism
difters substantially from the other
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{Dorien Leigh
“TORTAS AND THE ARCHANGEL,” BY CIMA

Giovanni Battista Cima, called Cuna da Coneghano, was an Italian R sance pamnter whese work reseiibles closest
that of Giovanni Bellini.  His varied works aie now distributed at Vel , Milan, Rome, Dresden, Paris, London, and

elsewhere.  The above painting is at Rome. Cima lived trom 1j60-1518

[Dorien
“THE LANDING OF CLEOPATRA,” BY CLAUDE LORRAINE

Oue of the most famous of French landscape painters, Claude Lorraine (properlv Clande Gelée) was born in Lorrame
in 1600, Early in life he went to Italy, and executed two pictures for Pope Urban VIII.  His fame rose so hugh that
for one of his works a later Pope offered as much gold as would cover the canvas

129 1



A GIANT CLAM

Iriven matine chronometer

VoS Rgve

|Erom *“Wonders of the World'

THE CLOUDS
This remarkable sloud phetograph was taken fram the summit of Fike's Peak, in the Rocky Mountainz, at sunrise.
At that hour a white fleecy formation appears below the level ot the topwmost peak, Llotting ‘out the others.  As th‘e'
day progresses it dissolves.  The picture shows the yreat difference in altitude between what may be termed “‘earthly
' and “heavenly” clouds
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{Dorien Leigh

TAKING THE TEMPERATURE OF COAL
Grading coalinto different qualities is a delicate t The above photograph shows the complicated apparatus used for
temperature tests. Besides heat value, conl is tested for moisture, ash, and volatile wmiatter, for coking power, and for
sulphur, arsenic, etc,, and 1 the ultirite fer the percentage of each element present




-~

arthew innarrd

COAL CUTTING
bis photograph shows a gallery only three feet high.  The cutter, which is electrically driven, is pressed against the
sam and ents honzontally by means of the revolving band of teeth.  Vertical cuts are made either by hand or with a
ditferent type of ruachine

et e

COAL SORTING

On other pages are lustrated methods of cleaning and analysing coal.  Here is a detail of the machinery used for gradng
it iuto sizes.” The general system for sizing is for the coal to pass down long slides perforated with increasingly larse
holes. The end of such a slide 18 seen in the background, with a further perforated tray below
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[Weveronre

WASHIN

e coal or enthracite to be washed is shot into this huge conical tank, where it is automaticallv cleaned of all i'npm'xtivf.
Another process, not alternative but supplementary to this, is to immerse the coal in chenical baths which separate it
from other minerals ; instead of washing, a poeumatic process is somnetimes employed
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[(‘dﬂll(lf' & K.
A COLORIMETER

This 1s an appaiatus for measuring the preoise hue, punity, and brightoess of colour.  The principle of the type of in=trn-

ment shown uvalves the prismiatic focussing on te a single arca of three separate beams of light passing through sht-

from « contmnons spectrim. The resulting pateh of pure spectral colour may be matehed with the colowr for test by
manipulating the Slits

Conrtesy Cambridge Instrioment Co

A COMPENSATOR

L he function of a compensator is to cotrect disturbing action in apphan. ¢~ worked by electricity  For example, one of
the commonest uses is to 1aise gradually the voltage uf a high-powered electric motor on stacting, so that too much
current is not immediately nnparted to a stationary machine,  Compens<ators are a tvpe of auto-transformer,
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Theo Carrrras

THE COCKROACH-WASP AT WOKK

This beautiful, shining green wasp should be popular with cockroach haters, for its whole business in Jife is the destruction
of these pest: First stinging thein to render them iuert, it then drags them away to its nesting holes in cracks and
crevices of buildings to provide food for its grubs. The cockroach-wasp is commonest in India
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1 heo Carreras ([Carthew & Ki

INSECTS OF THI COAL AGE LHE COCHINEAL INSECI
The chiet charactenstic of Coal Age iusects was their enorous swe Coclineal may he used as a carmine, yellow, o

T'he dragon-fly at the top of this picture was fonnd in Yrance and purple dve, and is much einployed in cooking

measured more than two feet acros The other inscets shown, and preserving. It consists of the fecundated
propottionately huge, are a maylly, an earwiz, and a cockroach . females, dried, of the tiny insect here shown,
a rather terrifving and impresiive croup which is g native of Mexico and © ) ries

pRENE R

U himbsenas © 1ol 141
ANIMAL LIFE IN THIL COAL AGE ’
A restoratton drawing ol five members of the newt tribe (amphibians) whoese remams have been tonnd i the coal measures
and deposits of the Petmian Period. Fhe consprenons feature is the eves, which in each case aze tight on top of the flat
head, The Large ereatare i the centre Is an archegosaur, :
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[CZ I
SOME NOTABILE COMEILS
mets are believed to cunsist of dense swarms of meteors, containing much gas which is driven out and repelled by
iiht-pressure when they approach the sun.  In the centre Is the six-tailed coruet of 1744 ; top left, Donati’s comet of
1938, passing the star Arctiurus

Lelow that, Coggia’s comet of 1874 ; in the bottom right corner, the head of Halley's,
the most renowned of all comets, in 1833
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Courtesy Carl 7e1ss)
A COELOSTAT
The purpose of thes insttument 1s to retlect the light of a

sty m onstant direction despite the earth's rotation on
its own axis. It is found that 1f a mittor rotates halt ax
fast a- the Earth on an axis paraliel to the IFarth's, the

refiected beam will be constant

[Irom ‘*Splendour of the Heaven
A SOLAIR CORONA

‘The cotona s the halo of light seen round the sun during

total eclipse. It is actually a solar atmosphere, and exten:

ontwards for millions of miles. Normally it is arcula

but its shape depends on the prevalence of suaspots, whic

at thewr munitmnm, prodace the clongated effect shown he

CO-ORDINATE
This is an instrument, used chiefly in astrenomv but applicable elsewhere, for simultancously nreasuring photorlrnphl(

plates in twa directions.

MEASURING MACHINE

The principle is an extension of that of the comparator and the apparatus s so Jesigned

that the two scales may Le read and the plate adjusted by means of a single evepiece

14

2



[Courtesy 1.C.1
A GIANT GAS COMPRESSOR
I'bis enormous plant 15 u<ed for compressing gas to 250 time- the pressure of the atu.osplicre - i.e. to 3770 1bs. per sq.

uch —in connection with ammousa manufacture. Ammeonia is [ormed by certain bacterial decompositions, and is
majnlv obtained nowadays by compressing the gases hvdrogen and nitrogen together until they liqueiv
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AN AIR COMPRESSOR
Compressed-air engines are a well-known form of power, but an equally importaut form of compressed air is
sunhen ships in salvage work,  This picture shows one of the largest compressors ever carried on a ship, which is one
four on board the chief vessel employed to raise the German Fleet at Scapa Flow

[Carthew & Kinnd

COOKING BY MACHINERY
This shows a machine for the partial cooking of foods necessary in the cannix}g industry. The usual prc
the unlidded cans on an endless belt through a shallow bath of hot water, to id them automatically on ¢
to put them through a cooler. The cooler is at the far end of this picture
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[Dorien Leign

“MERCURY. CUPID, AND VENUS”, BY CORREGGIO
Antonio Allegri da Correggio (1494 -1534) was born in Correggio, near Modena. Despite his immense fame as an artist,
next to nothing is known of his life.  His painting is renowned for i ft mergence of colours, and for his depiction ot
children. An alternative title to the above picture, which is in the National Gallery, London, is *‘Mercury teaching
Cupid to read”
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Dorten Leigh) |From “ Picturesque Ioure
COCHEM CASTLE CORFU : THEE ACHILLEION
Standing on an isolated hill whose symmetry the hand of On the beautiful island of Corfu, near the westerw shore
man could hardly have improved, Cochem is onc of the Greece, stands the Achilleron, a magnificent palace wi
most striking of the Rhineland castles. It 1s a few miles once belonged to Kaser Wilham 11, Most striking of

from Coblenz, and dommates the beautiful valley of the are the grounds, m which terraces and graceful stat
Moselle, an impressive monument to history, a dehght to abound -the more effectively for the lonehness ot
the eye setting

[Photochrom

THE MESQUITA, CORDOVA
Originally the largest mosque in the world, the Mesquita became Cordova Cathedral at the reconquest. It is often sa
that the forest of pillars is bizarre rather than beautiful ; but this is partly due to Catholic vandalism, which has n
only built walls where before daylight streamed in, but has raised the floor tc hide the pillar-bases and destroy the whe
proportion
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|Carthew & Kinnaird
COMBING MACHINE

Combiung, in worsted mauufacture, is the chief process in the production of a worsted “top". TI'I(" wonl fibres, already
carded, are straightened out by the machine and arranged in parallel order, or cast out altogether if they arc too short.
There are four types of comber ; the one shown above is the latest

fartew & I\ innaird

A COTTON GIN

The word “gin” usually means a hoisting machine in which mechanical aids human labour, but as applied to the cotton
industry it signifies a machine for separating cotton fibres from the seed to which they are attached when grown.  There
are many types, as it was found that those which act best on American cotton do not do so on Egyptian, and vice versa
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A (RICKET'S TONGUE
Strangely enough, it i< not known in what manner a
Cricket uses 1ts tongue,  Seen here, highly magmbed, the
et -t t the suctonal tubes such as are
forumd o the proboseis of blow-thes and other suching
miseet

A CRICKET'S GIZZARD
The gizzard i an insect’s equivalent for our biting and
masticating - organs, 1t : bag-like  organ
surrounded by powerful horn teeth which grind and
break down the food before it passed to the stomach,
Much magnified

TS a

All by courfesy (. -
THE

(“:ilan.-t'ls“q/ llxe‘Unii'erse"

CRICKETS DRUM

Tt is the friction of the “how™ on the drum that produces the ericket’s well-known chirpmg. In this enlarged photograph

of the insect’s side the drum is visible as a light patch 1o the left of the wing-case.
of an area of ten~e membrane over a hollow

t 1s hterally a drum, for it consists
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(Dorien Lei
CRANACH THE ELDER'S “MADONNA WITH THE GRAPES”
There were two Lucas Cranachs, father and son, the Ltter the devoted helper of the former. So nmeh are the
works in resemblance that someties 11 1 very hard to tell by which a certain painfig may be. - The family name wi
really Sunder, the elder artist bemg born at Cranach, Bavaria, in 1472, Most of his work was done at the Wittenber
Electoral Palace, and he was an intimate friend of both Luther and Mclanchthon, - He died in 1553
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{Arthur Tuwidle
AN AUSTRALIAN CYCLONE

Properly this should be called a cyclonic storm, a cyclone being simply an area of low-pressure in meteorology. The
cyclone, in the sense of a tempest, is closely allied to the tornado (the terms being interchangeable in some parts), and is
one of the most destructive weather phenomena known
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. ] [Dorien ,r’
THE CATHEDRAL OF CURTEA D'ARGESH
Curtea d’Argesh is now an unimportant Roumanian village, but at onc time it was the  capital of Wallacl
The gorgeous cathedral has been called the Eighth Wonder of the World 5 outside it s of white and gold, and the inter
is oich with mosaics, marble monuments, paintings, wood-carving and gilding

i B ) [Dnzger Voo e
MEDIEVAL CARVING IN DANZIG

This picture has been chosen as typical of medieval wood-carving, which reached an especially high and elabora
standard in the great Hansa towns. Danzig alone abounds in such excellent work as the above oaken staircase, tl
balustrade of which represents the artist of the Middle Ages at_his best



THE DAVIS

. {heystone
ESCAPE  APPARATUS

Until long after the Great War there was no device at all by which mien trapped i a submarme which had failed to rise
The Davis apparatus enables a man not only to rise eastty to the surface
The picture shows a demonstration tank

conld with reasonable safety reach the surtace.
| but, if need be, to breathe for two hours under water,

Courtesy 1.C.1.4 .
GREASER

Engineermyg parts which are steeped in thick lubricant

need at umes some special form ot bath.

The bath shown

stantly removes by means of chemicals all grease or
dirt, solid or liquid, from any type ot metal, leaving the

wiotal unharmed

13

{Courtesy International Combustion, Ltd.
A DE-SLIMER
An apparatus used in the mmmg industry for the surface
treatiment otores.  With many tvpes of ore 1t is necessary to
extract as much mosture as possible before baking in the
furnace.  In ining, the term “ore” is applied only to
minerals containing combined metals




|Courtesy Vicker
A LARGIE DE-AERATOR
This appliance is symbolical of the high standard demanded everywhere in modern engineering, for its sole purp
to remove dissolved air from boiler-feed water to enhance the boiler’s efficiency.  The general principle involve
heating of water at low pressure, increase of temperature and reduction of pressure both assisting m the liberation ¢
The low pressure is maintained by extracting the freed air through an ¢jector
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|From ““Wonders of the World"

THE PEARL MOSQUE, DELHI

This delightful little private mosque was built by Aurungzeb, son of that Shah Jehan who erected the Taj Mahal at
Agra, ‘The decorations, in their restraint, are more effective than many of India'’s vastly elaborate monuments. The
mosque is built throughout of white marble
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Carthew & Kinnawd | ! [Carthew & Kinnay
¢{XTERIOR OF THE PEARL MOSQUE I' ELH1: THE KUTAB MINAR
Aurungzeb’s httle mosque at Delhi is as beautiful without  The great Victory Tower, known as the Kutab Min:
as within.  Though only sixty feet square, it is perfectly  rises perfect amid ancient ruins cleven miles south
proportioned, and has all the dignity of a much larger  modern Delhi. It was begun in the vear 1200, a
building. 1t is a finc example of the inspiration afforded  gradually attained a height of 238 feet, Texts from t
by a great religon Loran eneircle it

By courtesy) [“Wonders of the World
THE DIWAN-I1-KHAS, DELHI

Above some of the arches in the Diwan-i-Khas the words are written ‘“Here is Heaven on Earth”.  Never has a superlative

expression been less exaggerated. The Audience Chamber is made of white, translucent alabaster inlaid with gems,

On the left is a magnificent screen which is of alabaster also
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NEW DELHI: THE PARLIAMENT HOUSE
The photograph shows a miltary review in progress outside the imposing circular building. Al the buildings v
New Delhi are built of red and white sandstone, quarried locally. There are more than eighty columns round th
Parliament House

[Keyston

[Dorien Leigh
THE DANCING BOYS: BY LUCA DELLA ROBBIA
Della Robbia (1399-1482), like so many artists of his time, was brought up as a goldsmith, but early turned to sculpture,
He is best known ?or his works in enamelled terra-cotta and for his bas-reliefs in the cathedral of Florence. A valuable
collection of his terra-cotta works is now in the Victoria and Albert Museum, London
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’ | From
BY A. DELLA ROBBIA DENDERA : THE GREAT
Audrea Della Robbia, nephew of Luca. greatlv furthared AtDendera stand the remains of one of the principal te
in Egypt of the goddess Hathor. The m pilla
illustrated are in the form of totems, They are brilliant
painted

[From *Picturesque Europe

THE RUINS OF DELPHI

The Delphic Oracle was consulted in ancient times by many barbarians as well as the Greeks, and its responses carried

great weight.  This weight, however, was mainly due to their remarkable arnbiguity, which enabled the priestess Pythia

who “‘worked” the oracle, to prove her prophe ight either way.  The picture shows what was formerly the preunc
Temple of Apollo in Greece
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[Americew Colony at Jerisales

THE DEAD SFA

This salt lahe between Palestine and Transjordania receives the watars of no less than seven riv
vet it has no outlet and does not overflow '~ The secret lies m the intence salty evaporation.

ers, includmg the Tord.a

No fish can hve i the Lahe
nor does the bodv of 4 man <ink. The surrounding reighhourhood, however, is healthy

T S e

Al

o K
[Talentine & Sons

HOW DESERTS ARE MADRE

The picture gives a striking itlustration of the immense power of sand.  The bleak Scottish waste now known as Culbirr
Sands was but a few centuries ago famed as the Garden of Moray, a fertle 3,600-acre pleasance.  Mediaeval relics are
constantly being dug up to prove the former habitability of the now useless desert

. 161 L
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Ladl (bl ORI
Carthew ¢ Kinnaird)

THE FACE OF A DIEVIL FISH THE DEVIE'S HORN
The Devil Iiish is an mhabitant of Australan waters I'his tormble Atncan seed-pod hes m the grass with s
Weighing from 1 to 2 tons, black e colour, and flat m curved upward. Grazing nmials cateh it i thenr ne
shape hke a ~kate, 1t has 4 whip-hke ta! possessed of which niihes them career madly about, thus <cattern

tremendous strength seeds from the halt opened case

DIATOMS
What at first glance appears a collection of tiny shell-fish, is in reality a group of minute plants of the seaweed fami
magnified here thirty times. Their plant matter is built around a hard, flinty base, which is impervious to flame. Ea
diatom is of complex and perfectly symmetrical constriction
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Carthewe & Kinnaird)

THE DICTAPHONE COURSE AND DISTANCE
I'he standard dictaphone tor recording speechis well-known. Oficially called the Vector Comm
Pl fon brriened b e o4 . -

{Marcom Li

DIRECTION FINDING BY WIRELESS

2s5 than eight types of wireless direction-finders, ranging from a smple frame acnal to a cathode-r
»15 almost tversally employed nowadays for gmding ancraft, and verv largely for ships.  The appaiat
. the principle of vertical acnals rotating about a centre, and 15 set up at an Air Ministry ground statu



Courtesi
DIVING APPARATUS
Beside the applunces acttadly worn by the diver it s necessary to
have an ulte rehable apparatus at the surface tor pumpug down an
Above 1o shown e air puinp of the tepe used by the Biitish
Adnuralty

{Siebe Gorman & Co

A MODERN DIVER
This diving-~uit chifers from most m that it s
entuely selt-contained except for the rope which
pulls the diver up. Oavgen s carried, and also
Aan apparatius for regencrating the breathed wir

[Curinet o NI

THE DIVIDING ENGINE

Aninstrunment for marking the divisions o aceurate scales, e.g. i the mahing of wathematical mstruwents.  The scale
is supported on a wovable carriage, and the marker 15 fixed above it on the dividing head which controls the tool when it
makes a mark. The dividing engiue 1 sutticicatly accurate tu make rulings 1/1000th of a milliluetre apart
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{*“Marvels of Inseet Lafe”

By courtesy|
DIVING-DILL L SPIDERS
A scene below the waters of a quiet pool  The finished water-spider's niest consists of an inverted cup from
which water is excluded by the pressure of . This cup is finely spun by the spider, and moored securely
by threads, Then, to fill 1t with air, the spider makes repeated journeys to the surface ; the rough hairs on
her body are such that each tine she dives 4 bubble 1 carried down and this she puts in the nest
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"' Marvels of Insect Lyf¢'

I'HE DIGGER WASP
When this large and fierce wasp desires to 1y eggs she first stings a cicada. Carrying this, as shown, to the undergrot d
eell which she has dug, she layvs on it a single egg. When this egg hatches, the grub has the cicada to feed on his is
tappening in the centre of the illustration : in the lower part, the grub is enclosing itself in a cocoon prior to becoming
a chrysalis
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(Cdrinew & Ninnal
A DINOSAUR'S NEST

Dinosanis were a class of reptiles of the Mewozoic Age ; sometimes their size would be as much as 10 feet tall and 8o fe

long. For many years it was uncertam how these creatures reproduced, but shortly after the War an expedition to t

Giobt Desert foind a nest of r2gs which were indisputably Dinosaurs'. This photograph shows the nest and eggs nea
ntact after 1o ooo ann veare!

MAIDEN CASTLE, DORCHESTER

Two miles from Dorchester, on the top of Fordington Hill, stands one of the finest prehistonic fortresses
Maiden Castle is more than a mile in circumference, and on one side the defence lines number no less than eight.
knows who built the fort, for it was of venerable age even when the Romans found it
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COMPANION
ORBIT

EARTHS ORBIT

0]

ON SAME SCALE

[From “Splendour of the |
DOUBIE STARS

One of the strangest phenomena of the heavens is the manner i which stars sometimes “work™ m pairs, generally 4 by
star with a hittle one Sias, one of the brightest lights m the shy, has a small companion whose existence was not dr-
covered until 1802 Phe dragram ~hows their respective orhnts. The eross marks the centre of gravitv of the dual svster

{Dorien Lesg
THE MOSAIC OF THE DOVES
One of the most temarkable mosaies ever known, this exquisite piece of work was discovered in Hadrian's Villa, and is
now in the Capitoline Museum.  Fhere 1s none of the stiffness about the birds which characterizes the Byzantine works, and
1t reported that to gain this free effect the artists need no less than 160 preces of stone to the square inch
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[ Dorien Lewh

THE LAST COMMUNION OF ST. JEROME: BY DOMLENICHINO

Domeuico Zampieri Domenichimo (1581-1641) belonged to the Bolognese school, and ranks as one ot the hnest
painters of frescoes. His fame aroused fic jealousy amongst his rivals, and 1t is believed that his death,
which occurred in Naples, was due to posoning bv one of them. The above is his most famous work

171




® uidaq 01 2 cidylliq siy 0} pauinial ‘swoy ut s 5 JoljE DUB ‘Gy 1 uloq [}wEsplos e ! 1 ‘515111B adUESSIPUIY] AUBT NI
A4 VIYOLNYD
487 watioq’

;“W».;\i;?w#» » .mmw.»,mﬁ Ti, N
oy w«%ga&\g x5 s T 4, 2oy % ; 2
FRAEET gﬁew PR




(l\’«'\'a‘ln
THE GATE OF A DOCK AT SOUTHAMPTON
Southampton is the third busiest port in the Umited Kingdom, and its docks probably surpass those of its nivals, ondoi
and Liverpool. Docks large enough to take the biggest hiners necessitate enormous gates to stand the pressure of wates
The above picture of a new gate being floated to its place gives some 1dea of the actual wize
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(Carthew & Kinnaird
A RING DOUBIING FRAMI
A machwme used in the manufacture of worsted, 1ts purpose bemg to fold or twist together yarns.  The materials to be
twisted are wound in bobbins, which are placed on the rack at the top of the frame, and the threads are then drawn
through the twisting mechanism on to the spindles near the base. Tuw =l e bobbins are here shown in porition
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[Courtesy 1.0

Courtesy G o

WORKING AN ELECTRIC DRILIL “DRY ICE™

‘Lhe power to drill holes n hard metals with less eftort than  This 1~ the name given to solid carbon dioxide, one of tis

1t takes to bore wood with a gumlet 1s one of the greatest  coldest refnigerating mediums known. — Tts extensively usec

assets of modern engineermg, and a valuable time-saver.  u Amenca, even for household purposes, but the abov

Fof small work, espectallv mside buildmgs, the clectnie  Foglish preture shows 1t put to the novel use of shrinkmn
drill is preferable to the pneumatic and other types It~ temperature m ordmary awas 787 centigrad

brass,

[Carthew & Kinnawd

A DRAWING FRAME
Drawing, in cotton manufacture, is the fourth of the five to seven processes involved.
several pairs of rollers revolving at

1ts object is to make the carded

fibres parallel and to even out their weight. The drawing frame does its work by
difterent speeds, which “iron out' the fibres
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At 15 e

‘ [Carthew & Kinnairg
N DRILLING ARMOUR PLATE
The enormoys drills shown iy, this picture shoyld be contrasted
Of the king yseq in battleship construction iy se

with the sual! hand-dnilj on Pdge 174, “The armour plate
and are sq adjusted that they mav he 1oved

veral inches thick, and Cxtremely hard,  The drills wsed are agam electric,

from the perpendicular to bore curved surfaces at an angle as they are
doing here
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TR eystor
THE WORID'S LARGEST DREDGER
This mighty contraption was built in 1930 at Lubeck, Germany, for the harbour ot Rouen, France, and was dehvere
as part ot the Reparations account. It weighs 2100 tons, is driven by engines of 1040 h.p., can haul 450 cubic metres pe
hour, and has 47 shovels of 500 hitres capacity each

|5 Fheo Carreras

DRIVER ANTS ON THIT WAR TATH
There are grounds for calling these Atrican ants the most remarkable creatures in the realin of nature. Their marchin,

columns are 1rresistible, and even the mighty elephaht makes haste to get out of their way. The above shetch, mad
irm an authentic muden' shows Driver Ants attacking a Horned Viper. Lventually they killed thi~ snake am
completely ate 1t



[Theo Carreras

. THE DEVELOPMENT OF THE DRAGONFLY
n itc marly or ngmph stage the Dragonfly lives under water. It then has a remarkable mouth, capable of being thrust

0t out to catch prey, as shown in the centre of the picture. Later the nymph emerges from the water and, crawling up
a stem, splits its skin to emit the imago or mature insect ; this is happening at the top. The nymph on the extreme
right is devouring a worm
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DRYBURGH ABRBEY
One of the most beautiful ruins in Scotland, Drybirgh, i sonth-west Berwickshire, was fonnded in 1150 by Hug
Moreville. Partially restored by Robert the Bruce after Edward 11 had burned it in 1322 1t was again desolaterl by
’ Earl of Hertfor:] in 154%, and has not been rebuilt since

I"alentsne & Sons) W. F.

A GATEWAY \T DRYBURGH DURHAM CATHEDRAL- THL GALILEE
Fhis, the entrance to the cloisters, is an exquisite prece of  This charming piece of architecture owes 1ts name
Norinan work. The Abbey is chefly built in the Transitional the mediaeval belief 1 Durham that women occupied
Norman and Early English styles. In September 1832, long  sawe position as the ancient Galileans had done towai
ifter it had fallen into ruin, it became the burial-place of the Jews. The Galilee was built in 1154 for the recept:

Sir Walter Scott of female penitents
178
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{Underwood Pres«

et
DURHAM CATHEDRAL: THE NAVE FROM THE CHOIR
guificent Norman building, is unusual in that it is built of the local re
uaates fargely from the twelfth century. The Nave, of which a ghimpse is shown here, is said to be the fin
architecture ¢y . except for the ronf, it is almost entirely twelfth-century work, and was completed by Bishoy
Flambard




{Carthew .

A DUST COUNTER

mstruments designed to ascertain the purity of the air. Simp

an light, for its particular task is to number accurately the particles of dust in :
given volume of air

Ihis 1s one of the several meteorological
he Dust Counter's function is by no me

3obd
[Keysto

DYNAMOMETERS

The dictionary definition of a dynamometer is “an instruraent for measuring the gower of an engine”. In applicatic
bowever, other things besides engines may be measured, and the above phot aph shows a battery of dynamometers us
for testing the toughness, durability and other characteristics of pneumatic tyres
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T arthew & Rinnaird, [Carthew & Kinne

THY HUMAN LAR AN EARTH FESTER
The human ear controls not only beanng, but to a large  Earth or resistance testers are eleetizcal instrumeats
extent the sense of balance.  There are three portions to 1t - ascertamuiug how many volts a cirewit can stand betore

outer, tiddle and imner.  The above picture shows o <ection  ecurrent becomes too much for the wires and takes a sh
across the ' pinna® ot the ear, or the external portion which  cut ta earth.  Though very wmall, the instruments
acts as A cup to cateh sonnd expensive and intricate

- -
By Cunrvesyy \""Wonders of the World
5 AFIER AN EARTHQUAKE EASTER ISLLAND SCULPTURES
Severe earthquakes play havoe with life and property, Until April, 1935, <cienti~ts puzsled in vain over the origin
but shght tremors, as this photograph shows, are com- of the above strange carvings. A Belgian investigator now

aratively harmless.  These three ruined columns in belicves that they wcie fashioned by the Maori ancestors
alestine merelv had their stones displaced, but remained of the present islanders as headstones to large communal
upright Fraves
182
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Bv courtsenl ) !
AN ECLIPSE OF THE MOON AN ECLIPSE OF THE SUN
The Moon is scen entering the Earth’s shadow. Note the A view of the partial eclipse of August 30, 1905. T
dark band across the Moon which 1s due to the red ravs of thin veil of clouds which was drifting across the sky act
amhight bemng refracted into the geometrical shadow by  like a dark-glass and made the sun's outline clearly visib
the Earth's atmosphere The shadow crosses from right to left

Warvels of the Univer:

“Marvels of Insect Life
{ GS OF A MOTH THE EGGS OF A SNAKE-FLY
A small portion, magnified thirty times, of a cluster of eggs  Insect-eggs vary greatly in shape, size and texture: com
laid by a Light Brocade Moth. Note the symmetrical nara tha S, vary greath
arraneement and the “‘ribbed” design of the eggs, a featu . Cmem wpnicy
common to many moths and butterflies fly is the parent's full title
184
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{Dorien
FGYPTIAN POTIERY

I'he aesthetic qualities of the ancient Fayplians are revealed at their lhighest in the art of nottery.
vases shown above, thongh several thotsand vears old, are the

l'he three ala
equal i desien to their connterparts i dmost any late

(From “Wonders of the Wo
ELEPHANTA : THE TEMPLE OF SHIVA
The 1stand of Elephanta is six miles from Bombay, and contains a remarkable series ot temples chiselled from solid 1
i the tenth century.  The subterranean hall of the Temple shown above is 130 feet square, its roof being suppo:

by 26 massive pillars. The walls are highly ornamental throughout
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Frith & Co., Regat K [Valentine & Soms
IN THE CAVES OF ElLORA A CORNER OF ELGIN CATHEDRAL
The rock-hewn temples of Ellora are the most famous in  Elzin Cathedral, “The Lantern ot the North", is tle
India. Nearly every Indian religion has contributed to their  finest ecclesiastic ruin in Scotland. 1t was bwlt-first m
lavish decoration.  This sculpture represents Shiva, one 1224, and rebuilt later. This view shows the porch of the
of the manifestations of the Hindu Trinity Chapter House

o g e s B

[Underwood Press Service
ELGIN CATHEDRAL: THE CHOIR
The Cathedral was founded by the Bishops of Moray, and is mostlv in the Pointed Style, having been rebuilt several
times during the fourteenth and fiftecuth centuries. It was cventuallv abandoned during the seventeenth century,
when, after a succession of minor disasters, the central tower fell through the roof on Easter Gundaw rarr
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{Dorien Leigh

ELY TOWER
The tower of Elv's famnus Cathedral 15 266 feet high, and was built between 1174 and 118y the turrets and lantern
were added two centuries later. The ca slell;atcd top is unusual for so high a structure, .nd the interior consists of arcaded
galleries with a modern roof painted by Lestrange

19¢



Courtesy Siemens-Schuck=r!,
I'HE FIRST ELECTRIC LOCOMOTIVE

Ihe loromotive is one of the most important adaptations ot clecurienl

power, and it 15 »tll . matter of speculation whether it will presently

supersede all other furms of rail transport. The first electric Inscomotive

was designed by Werner Siemons, the zreat mventor and pioneer,

in 18709

Marcom, 1.1d.) ' [Cartherr & Kinnaira

AN ELECTRIC VALVE VOLTMETER AN LELECTRIC LIFT

One of the very newest of the many forrus of clectric meter. The  Diagram shows one of the latest c_ievclopment_s
purpose of a voltmeter is to test the number of volts (i.e. the in electric-bft maling—a lift without gears.
strength of current) passing through an electrical circuit; only Flectric haulage was given a great fillip by the
recently, however, have wireless valves (whose accuracy is extremely  invention of the self-operating push-button lift

high) been adopted for use in the testing apparatus now in u-e i most up-to-date buildings
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A DOMESTIC ELECTRIC METER
Here is a polyphase meter of the type seen in nearly
every howe using electricity. Wherever electricity
is employed the meter is an indispensable adjunct

VITRITE
INSULATION

SKIRT OF CAP
" coPPER

LEAD IN WIRE
NECK OF BULB

BLOW OUT
. g HOLE

FILAMENT

MOLYBDENU M
. SUPPORTS

. INSIDE’FQO&T&IP )

BULB

Whe has not at some titne wondered what the various
names, most of which are self-explanatory, a
was discovered as long ago as 1810, b

recording speeches,

THE PARTS OF AN ELECTRIC LAMP

parts of an electric
gas-filled tvpe. The
ut many years elapsed before

s applied to the latest

[Marconi,

ELECTRIC RECORDER AND REPRODUCER
The Marconi-Stille is not used for sound-film making, but
cerernonies, etc. The principle is based
the passing of a metal thread between magnets

CONTACT PLATES

PIN .
EXMAUST TuBE -
PINCH

COPPER CLAD
PINCH WIRES

'STEM ROD
| LEAD IN WIRES

o f&ou;ﬁtsy GEt

bulb signify ? This diagram shows all th
principle of electric (arc) lightin
practical developments were made
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By courlesy) o ) \ " Marvels of the L}n
THE ELECTRIC EEL

The most formidable of the glectric ishes. The ‘‘ battery ' extends along four-fifths of the body, and consists

huge masses of cells filled with jelly and nerves. The discharge from an elsctric eel is sufficient seriously toincap

so large an animal as the horse. Svcamely less formidable is the Electric Catfish ; here the battery envelopes the
body between the skin and the muscles, and is itself a transformation of the skin

From ‘ Marvels of the Universe”. , F.L

E. S

ELECTRIC STAR-GAZER COCCOON OF THE EMPEROR l&O‘I’H

A diagram photograph, with the outer skin of This coccoon is bulilt on the principle of a reversed lobster-tr:

thoﬁ:gnmoved, to show the conneoction between The narrow end consists of straight threads, which conver(

the electric and other organs of the head. Note making it essy for the inmate to get out, difficult |
the very small sise of the brain enewmies to get ip




(. P. Abrahkai

THE EARTH-PYRAMIDS OF ENSEIGNE

The origin of these peculiar formations is as follows: in some past era granite rocks fell on soft clay soil; the ck
then became washed away by heavy rains, but the parts sheltered beneath the rocks were protected, with the rest
that the rocks gradually found themselves on pillars high above the surrounding level. Enseigne is in the French Al
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(Keyste

ENLARGING A SMIP

It sometimes happens that ships—bLoth naval and civil—bccome too small for the puiposes {01 which they w

built, though still in sound condition. Until lately the only solution would have beau the eapensive one of huds

additional vessels, but in the twentieth century it has become possible to give a ship uaw and longer bows, or ¢\

to insert a larger waist, without affecting the ** balauce'. Tho picture s&qowu a new bew abeut te be fitted L
Hamburg-Amerika liner

]
L

By courtesy) -

. (*“ Marvels of the Undverss’

THME LRYOPS

Relatively little is known about this prelistoric monster, nor are natuialists agreod is to what position it occupied it

the scale of creation. It is believed, however, from sundry athmitiss to have been an aquatic burrower; it Is i
sowe respects not unlike the still rxtant duck-billed platypus
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i
From “ Wonders of the Worid'") (Courtesy L.4.
MOUNT EREBUS IN ERUPTION BENEATH AN ESCALATOR

Mounts Erebus and Terror are the two greatest volcanoes Beneath every escalator in the London tube stations
of the Antarctic. The late Sir Brnest Shackleton, who an ordinary stone stairway, so that engineers may 1
took the above photograph, said that few sights are access to every part of the * works.” The lon
grander than Mount Erebus by moonlight, its buge escalator in the world has recently been built in
clouds of steam rising 3000 feet above the crater reconstruction of Leicester Square station

,_c‘.,ouNrtesy L.P.T.i
AN ESCALATOR'S TURNING-POINT

A picture of the turning-place of the treads at the upper end of an escalator at Wood Green. The machiner
like everything to do with the tube railways, is electrically operated, and, once started, is entirely automat
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From * Marvals of Insect Life”) ' i - (Caritew & Kinna
THE EVE OF AN INSKCT THE HUMAN EYE

This is a much enlarged cross-section of the eye of n gadfly. Iuscets’ This photograph shows a highly magmif«

eyes are compound, consisting of many (sometimes 27,000) oniirely view of Plzmcm cells from the 1otina, ¢«

separate lenses, each of which reflects, or sees, one small portion of tho ‘‘scolug ' pait of the human eye, whic

object looked at. That the rosultant image Appears as ous whole was cevers the back of the interior and asts .
recently proved by photographing through a glow-worm's eye a mirror

(Ceonrtasy Carl Zsis

INVISIBLE EYEGLASSRS

The eyeglass, as a means for assisting defective sight, has been known for several centuiies, and throughout tha'

time ** spectacles ** have hardly altered. Now, however, it is possible to At lonses snsids the eyclids, which not only

makes them invisible but enables the wearers te swim or face rain without incesvenicace.” Abeve are different
patterns of lemses



(* Marsels of tb¢e Univer
FATA MORGANA

This is a peculiar kind of mirage confined to the Straits of Messina, Builidings and meving ebjects ara secn on
surface of the water or even suspended in thae air above 1t, and boats appear in chaolig positions whieh suzgost
wildest of sterms, The caus: 15 belicved (@ be due te refraction caused by diverse currents @f air

2wl
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From “ Wenders a[ the World ']

A GATE AT FATTEHPUR-SIKRI
‘“ The most beautiful
as the title for this arch built by Akbar before the court-
yard of the Fattehpur-Sikri Mosque near Agra.

whom be peace ! **

W, Saville, Kent)

THE FIERASFER
This is a name given to a tiny fish which lives as a para-
site within the shelter of jellyfish and pearl oysters.
The photograph shows how one specimen of the race
happened to enter an oyster shell and irritate the occu-
fpant, whereupon it was converted into mother-of-pearl !

ate on earth ' has been claimed

The
tolerance of Islam towards Christianity is exemplified
by an inscription over the door reading, ‘* Jesus, on

[Dorien Leigh
FERRARA CATHEDRAL
Ferrara is noted for its Renaissance School of painting,
its sixteenth-century literary centre, the refuge it
afforded to Calvin, and the birth within its walls of
Savonarola’; but its greatest claim to fame lies in its
glorious cathedral, which is the finest of its epoch in
Europe

Prague Observatory
ULA

For the nature of fireballs see next page. This remarkable
photograph came about more or less by accident.
camera study was beimg made of the nebula in the

FIREBALL AND NE

centre_of the picture, and during the exposure tlre
fireball unexpectedly flashed across the plate
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By conriesy) (““Splendonrs of the I1aarems ™
A FIREBBALIL
Fireballs are large masses of stone or irou, probably at one time attached to a cemet, which enter the carth's atme
sphere at verv high speed and are caused to glow by the (riction. Many of thew are consumed helfore reacling carth,
but aualysis of other fragients proves theim to contain muok hydrogen. This imphies that they once termed parts
of a giant plaunet, »r even the sun, since it is only in *hece Lhat frec hydregen is found
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[Keystons

FILM-MAKING
A typical scene in a film studio. The scene of the film here being ** shot " is laid in a restaurant ; above the tables
and cardboard walls dozens of fierce arc-lights beat down, whilst searchiights and a battery of cameras are set in
the front. Generally there are other cameras at various points overhead, and views of mass dancing, etc., are often
taken vertically by cameramen at the ends of long arms like fire-escape ladders
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[Derien Levgh
FRA FILIPPO LIPPI'S “THE ANNUNMCIALION "
This i an earkier werk of the artist’'s, but extremely well lmown and much bettor preccived than the * Dance of
" waleme.” It1s very similar te the type of work doma by Filippimo Lippi, who did not, hewever, study dicetly undes
his father, but under ome of ks father's pupils

[From ** W onders of the World ™

FLORENCE CATHEDRAL
1 he Cathedral, or Duemo of Florence, is the resultant labour of an architect who in 1296 was ordel
hfuen mest sumptuous edifice that human invention could devise or human toil exeeute.”” Ar
was this architect, and Giette and a certain Frameesco Talent: were his successers
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Dursen Leigh)

FLORENCE: GIOTTO'S CAMPANILE FLORENCE: THE PALAZZO VECCHIO
Giotto di Bordone, painter, architect, and A picture showing the central courtyard of this delighttul
sculptor, was a contemporary of the great Dant~. building, which was begun in 1298 to the designs of
The Campanile is a masterpiece of design, Arnolfo di Cambio, the architect of Florence Cathedral.
adorned with sculptures which are themselves The porphyry fountain and statue were fashionrd by

masterpieces Berniui for Lorenzo de Medici

(Keystone,

THR FLYING SHUTTLE . v
The shuttie of a loom is the moving part which threads the weft to and fro across the warp, and 1n olden days it had:.
to be thrown back and forth by hand. In 1711 }ohn Kay invented a mechanical means of propnlsion which is now
in universal use. Not only are speed and ease increased, but the width of the material 1s no longer lunited to the
** throwing span "’ of two human arms
211
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fC s-mﬂés;(:‘ W ul;mmi & CQ

FLEXIBLE DRIVING-SHALTS
The advautages of being able to use tlevible shafts for connecting the sonrce of power with the magking drivenm is
ebvions, since it does not matter at what relative angle the two are set. This piclure shows a €10ss-50¢tion of swad a
shaft, with the ingenious arrangement of universal joints within th ing. The clearcst comecplion of what sush
Aible axle-rod is like externally may be had by imagining it like a shot( hese

" [Conrtesy Deimler Ltd.

THE FLUID FLYWHEEL

The fiywheel or clutch of a motor-cai 1s the part which conuects the running engine with the driving shaft and road

wheels. Recently the ordinary mechanical clutch has been improved upon by a hydraulic form. In the above diagram,

the lower (driving) plate is seen to be hollowed out. These hollows are filled with oil, and vanes on the dnviqg plate are
pressed upon by the revalviag oil in sueh a way that the drive is actually imparted through the fluid
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[By Theo Carreras
THE FLOWERLIRKE MANTIS
In this sketch four hind< of the ** praying ' insect are shown. The reverent attitude which it adopts when hunting

is really a puise for pruncing on prey. The Flowerlike, or Diabolical, Mantis is seen on the right, a large insect with
its ternivle claspers cnormously developed and coloured to resemble a flower, thus helping to attract unsuspecting
victims
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By courtesy) [ Marvals of the Universs"'
FLYING FISH

Save for the enormously developed fins, the flying fishes of Ca'ifornia and elsewhere are very like herrings. Their

skimming flight as they rise from the crests of the waves is very beautiful ; their scales glisten like silver, and the

rapid wing vibration creates the illusion of a glittering anra of flm. They invariably inhabit tropical seas, and

wove m the large shoals suggesied by the illustration

[Carthew & Kinnaird

THE MOVING FYE OF A FLAT FISH

Most of the flat-fishes such as plaice, sole, and byill, which in adult life maintain a horizontal position, in vouth swim
about vertically. To allow for this change, nature has provided that the right eye, as the fish matures, shall gradually
travel completely across the forehead until both eyee are on the Iofi. This series of photographs shaws the transition
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By Theo Carreras)
HE WORLD'S LARGEST FLOWER
This flower is a parasite which srows upon the roots of
shunbing plants in Sumatra. [t weighs about fLifteen
pounds, and the central cavity would hold a zallou and
a half of water. It has neither stem nor leaves; ts
petals give off a very offensive smell

o

FOSSIL PLANTS
The fragments of Baunksia fern-leaves can just be dis-

tinguished in this lump of Australian ironstone.

those shown date back to lon
animal life

The
fossil plants found in coal are millions of years old, but
before the coming of

(By Theo Carreras
THE TFLYING DRAGON
The Flying Dragon is a brilliant blue- or orange-coloured
lizard found in Malaya. It lives cntirely i tiee tops
and by a wonderful adaptation of its ribs it oan take
long fiying leaps from tree to tree. The long tail serves
as halancer and rudder

(By Theo Carveras

THE FOUR-BYED FISH -

An extraordinary fish, with cach eye divided hotftontall

into two parts. 1tis the creature’s habit to swim with its

head half above tho water ; the two upper eyes then look
into the open air, and the two lower into the water




(4. E. Smith

FORAMINIFERA

This group contains the smalicst forms of sheilfish. The shells are made of carbonate of ime, and are perforated to

allow the protrusion of minute feclers for feeding and locomotion. Thereare, however, large as wellassmall forms, and

the fossilized shells of the farges compose much of the stone of which the Pysramids are built. “Ihe entire group illus-
trated here weasures onc-fifth of an inch from top to bottom
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[Couriesy K. Hoe Ltd.

A NEWSPAPER FOLDER

The modern daily newspaper being printed on five-mile-long rolls of paper, it is necessarv to bave a quick, accurate,
and trustworthy apparatus to cut and fold the printed pages. This photograph shows such a machine. It isentirely
automatic, and besides cutting and folding, counts the quires. It can handle many thousands of copics per hour
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THE CLOISTERS OF FOUNTAINS ABBhkY (4 he Photochrom Co.

Fountains Abbey, a Cistercian foundation dating from 1132, is a magnificent pile of ruins in West Yorkshire con-

taining every style of architecture from Norman to Perpendicular. The famous cloisters date from 1 147 1179, are

300 feet in length, and include a remarkable Dormitorv of the Lay Brothers (scen here) which was formerly divided
into cells

Uniderwond Press Servsce|
THE LEANING OWER OF TFOJ-CHOW

[ Dorien

A CIIURCH IN FRANKIURT
Fon-Chow (a corruption of Soo-Chow) is reckoned one The Heiligkreuzkirche is a remarkable modern building
of the two lovelieat cities

in China. The Leaning Tower, typical of a very large number of twentieth-century

or Tiger Hill Pagoda, is acknowledged to be at least temples in Germany and Scandinavia. There is some-

1,300 yrars old, and bas beén well out of the perpendicular  thing very effective about the enormous archways, and
from time unmeinorial additional dignity 1s lent by the steps
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Wiicens did. ) \Lurihew & Ainnasrd
A FREQUENCY CONTROL PANEL FRUIL PARING MACHINERY
Frequency 1in wireless means the number of  1he preparation of [iuit and vegetabies, not only far eanning, but
radio waves given out per sccond, and the for consumption in lage quantities wn sestauranis, hotels, etc.,
purpose of a contiol pancl is to keep the fie-  entails much peeling, stoning and coring, which is nowad.ys dene
queney of a transmitter constant, The control almost entitelv by machinery. T he apparatus shown here s a twe-
panel shown here is crystal-driven, and has an  fold peeler and corer of apples, capable of handling several hundreds
accuracy of one part in a million of apples an hour

FROST CRYSTALS (From * Marvels of the Unirerse '
The maivelous symmety of frost upon a window-pane may be detected to some extent with the naked eye, but a
microphotograph such as the above is needed to show its truc glories. Tt is still an unsolved guestion whether the

plant-like shapes are really coincidental o1 dne to a common underfying principle of nature
220 °
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(Dorien Lergh

FREIBURG SPIRE
l;regbnr( Cathedral, one of the most glotious examples of Gothic architecture, was begun by the conbined cflorts of
Freiburg citizens and the House of Lahringen in the twelfth century. The truly wonderful lacework spirc was added
200 years after.  Its unposing shape is striking.and even at a distamee the aopen texture of its build is censpicuous
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Courtesy of New Zeahmd Gavl ) (The late H G. Ponﬁng, F.R.G.S.
THE FRANZ JOSEF GLACIER : FUJI-YAM

This and the Tasman are the mightiest glaciers in New Japan's sacred mountain, Fuji- Yama, rises in lonely

Zealand, or, indeed, in the Australasian continent. In the majesty to a height of over 12,000 feet. The last eruption

Southern Alps these ice-rivers descend much lower than occurred in 1707, and the volcanic cone may now be

in the northern hemisphere. Note the four men in this climbed to the summit. The low surround'ng hills

picture abound in thread-like waterfalls
o -
" P’
¥
[ i
" 3
4
Courtesy G.E.C.) . . [Carthew & Kinunaird
AN ELECTRIC FURNACE FUNICULAR AND MOUNTAIN RAILWAYS

Elsewhere an annealing furnace is shown. Above is an Some of the devices used to conquer the mighty Alps by

electric furnace for vitreous enamelling, which necessi- railway train show great engineering genius. On longer

tates extreme cleanliness. The furnace has an automatic routes than those of funiculars a centre ratchet-railis used,
temperature control and a motor-driven door as shown above
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[* Splendours of the Hearens '

THE GALACTIC NEBULA IN ANDROMED

ilactic nebule are thf)se which rotate upon an axis and form each an e.tire universe like our own, whirliug round
d round in space, Not only our tiny system of planets, but the whole of the stars which we see in our own heaven
are parts of just such a galaxy, revolving like a cart-wheel of wii.h the Milky Way rep:es nts the rim
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{Derion Leigh

GAINSBOROUGN'S BI.UR NOY

Thomas (".ainébnrangh was born at Sudbury, Suffolk, in 1727. At tourteen he went to L.ondon to study, at nineteer
be married. He wasa Feaundation Member of the Royal Academy. His world-renewned ** Blue Boy ** was a lightnin,
sketch of Master Buttall
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[Dorien Leieh

MRS. SIDDONS, BY GAINSBOROUGH
During his lifetime Gainsborough was most famous for his landscapes—a judgment which posterity has reversed.
He painted Clive, Franklin, Sheridan, Dr. Johnson, Canning, Burke, the Duchess of Devonshire, and the great
actress, Mre, Sarah Siddons, whose portrait hangs in the National Gallery




.

) [Courtesy B.T.H.

GAS-MASKS A GAS DISCHARGE LAMP

Though gas masks first came into sinister prominence The light from such lamps is due ta.the incandescence,

during the War, they have great civil use in protecting by electric current, of a certain gas within the bulb.

the workers in unnes, sewers, and many industrial tasks The above is a street lamp, but the widest use of this

mvolving danger to the lungs. The picture shows gas- device {3 for advertising, diferent gases produeing
wasks as worn by firemen difierent colours. (See Vapour-tube highting)

A SET OF GALVANOMEBTERS (Cerihow & Kinnaird

Galvanometers are inetrnment« for measuring very small currents, and most of them dapend upon the force between

a magoet and the copductor which - arries the current Lo be measured. Ubere are two subdivisiogs  thowe dhustrated

here, which employ & moving wugnetic needle, and & moving-ocoil typs in which the couducior 18 W the torm of
a light ooll suspended in & Sxed magnetic field
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{Carthew & Kinnaird & Keystone

THE MANUFACTURE OF GAS
~ by heating coal in a closed chamber so that volatile matter is driven off, leaving a solid residue of coke.
matter is then cooled to condense watery and tarry liquid constituents. The above photographs show :
ctrie macline for drawing the coke after the gas has been extiacted.  (Rsght) anew tvpe of conline nlant

(Carthew & Kinnair

A GAS-“ BRUSHING " PLANT

During carbonization a propoction of the nitrogen of coal ‘s evolved as ammonia, whfch is foupd in the water
condensate. It is recavered by distillation or ** brushing "’ w.'th steam, and the ammonia is fed with sulphunc aci
to form sulphate of ammonia. The process has declined since the advent of synthetic ammomia
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(Courtesy Dasmlers 11d.
SELF-CHANGING GEARS

The gear box of anv mechanical apparatus is designed to multiply the driving-power when the greatest effort is

required, and to multiply the speed, at the cost of power, as the need for effort dimimshes. Thus on a motor car,

a small pinion rotating a large is needed for the initial push at starting, and vice versa when the momentum has

made possible a reduction of force in order to gain rapidity. This diagram shows an’ automobile gear hox where
the stages change automatically

[(Courtesy Vickers Lid.
THE GEAR-CASE OF A LINER

ship requires gears as much as a land vehicle,
ance of water to a stationary vessel requires infinitely more effort t
under way. The gear-case illustrated is for the Cunard liner Scythsa

230

l‘:r\r thrvrcasnns set out above, a shi #ad of course on a much larger scale.
The 1esist o master than that when the vessel is
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(Courtesy Siemens Bros.

GENERATING ELECTRICITY: THE FIRST DYNAMO
Few achievements of science could be more startlingly shown in two pictures than the piogress of electricity as
portrayed on this page. Aboveis the first dynamo ever built; it was constructed by Werner Siemens in 1882

HL
A
DU R

Courtesy London Transport

GENERATING ELECTRICITY: A MODERN POWER-STATION
‘ators at the Lots Road power-station, one of the chief on the Underground

Its are produced hourly. The impetus for dynamos is mostly derived in
sountries by steam-power, but whercver there are waterfalls hydro-electric

stations are a great source of cconomy
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. “AMIER,” BY GERARD (Dorien Leigh

‘Francois Pascal, Baron Gérard (1770-1837), was a Frenchman born at Rome. His parents soon took him to France,

where, with one brief interval, he lived throughout the Revolutionary and Napoleonic eras. He studied painting

w1der Brenet and David, andin 1796 created a sensation in Paris with his first important work, '* Bélisaire.”

To-day, however, he is best known for his portraits, which include, hesides Mme Récamier, Napoleon, Talleyrand and
Mme de Staél
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From ' Marrels of the Undverce”
. THE GEOSAUR .
Jurassic period. It shows a transition stage in the evolution, for the linbs are merely
paddles and there are no <cales on the back

(Dorsen Lesgh
STONE MOUNTAIN GRORGIA

raordin v v formation, the origin of which is vol ,isa i feature in the flattish cenntry in which
it hes. Practicallv no plante grow on its roundod sides whfch are several hundred feet high

(rrum ' Wonders of the Worla™'

GERMANY'S EXTINCT CRATER LAKES

What in very ancient times were volcanic craters in Northern Germany are now deep lakes. Some of the lakes are

of quite recent formation. Beneath the above, the Weinfrldermaar, a medi@val village and castle lie buried ,

the only swviving feature, the church, may be just distinguished on the further shore. Only one of these volcanic
Jlakes has a ratural outlet. The aspect of all is very sinister
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TW. F. Mansell

GHIBERTI'S DOORS TO THE FLORENTINE BAPTISTRY

These doors are the masterpiece of one of the greatest sculptors of all time. Lorenzo Ghibeiti (1378-1455) was

twenty-nine when he began this work and seventy-four when he finished 1t. The pancls, which are execntcd m

bronze, represent scenes from the Old Testament. Ghiberti also exccuted some fine bas ieliefs and statucs of the
Apostles



et
W. F. Mansell)
A CHURCH IN GENOA

One of the world's chicf ports during the Middle Ages,
Genoa abounds in glonwous hurches and palaces.  or
sheer architectural beauty the above chuich of S. Maria
di Carignano is unnivalled, 1 ng onc of the finest small
churches . Europe

EN.A)

THE GREAT PYRAMID

A close-up of the Great Pyramid of Cheops at Ghizeh
showing the large size of the individual stones. This the final clearin? away of sand. Between the forepaws
)

pyramid is 451 feet high, and contains 85,000,000 cubic is a tablet in

fcet of stone, It was built about 5650 years ago

[Undeymwood i

INSIDE A PYRAMID

In the heart of cach pyramid is the tomb of the king

for whom 1t was built, The long passage, shown here,

leading to the hall of the Pyranud of Cheops, is one of the

hottest and sombrest corridors in existence,  ‘The hall
15 157 feet long and 28 feet high

[Keystone
THE SPHINX, GHIZEH
This unusual view of the age-old Sphinx was taken after

eroglyphics describing the why and
wherefore of the monument’s erection
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[Donald Mcles-h
THE OUDEBURG, GHENT
wint Pliip of Alsace buiit this massive ch itean in the twelfth century. Since then it has plaved a conspicuous part
CPlewnsh istory, but s mamnly miteresting to the knghshan that here w1330, Jacgues Van Artevelde entertained
Jodward 111, and an the Oudeburg in 1340 was torn Edward’s son, Jokn of Gaunt

[Photockrom Co.

GIRGENTI: THE TEMPLE OF CONCORD

v is one of those cosmopolitan Sicilian towns which have been dominated in turn by Phoenician, Greek,
, L'vrantine, Saracen, Normar) and Spanish Dynasties. The Greeks left the greatest memorial in the shape of
the maguificent Temple here seen—one of the best of its kind outside Greece
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[Dorsen Leigh
. GLOUCESTBER CATHREDRAL CLOISTERS
The idea of putting fan-tracery in open clofstere is believed to have baen ariginal to the Gloucestershire masons. The
esutlt 12 one of the 1most graceful clofs walks in Weat-RBuropean architecture. The work dates from 1351-1412,
#d together with the 1est of the Cathedral, the clnisters were restored in the nineteenth century by Gilbert Scots,
Oun one side there are sculptured recesses for manuscript-writing




Dorien Leigh)

A GIANT CACTUS
Mexico abounds in queer ex-
amples of cactus. Some are
very picturesque, others are
useful in that thcy contain
water which may be tapped

by travellers. The photo-
graph shows one of the tallest
species—nearly 50 feet high

{Courtesy Southern Pacific Railway

CALIFORNIA'S GIANT TREES
The giant trees of California are of two
varicties, ncither of which is found elsewhere.
Most of them grow in Mariposa Grove, and
the above specimen in the Grove measures
94 fect round. It is estimated to be 8ooo

years old

_THE THYROID GLAND

{})orien Let
“ MERCURY,” BY GIAN
BOLOGNA

Gian Bologna (r152(-1€08) is st
known in I'rance as Jean de Doui
after his birthplace. His-sculpture
however, were exccuted in Rom
Florence, and Bologna. His cel
brated bronze Mercury is depicti

here, a famous version of the Go:

franiliown & Wimsunie

Briefly a gland may be described as a collection of cells which secrete into a common cavity. The influence of glanc
on hcalth has been startlingly shown by thyroid grafting for *‘ rejuvenation.’”

gland cells
240

Above is a photomicrograph of thyroi
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. A DOORWAY IN GLASTONBURY ABRTY

[he monastery of Glastoabery is the earlisst Christian foundation in all Britain. A.n. 601 15 the date of the first

?uuw-m reemd, but tradition comuects the site with Joseph of Arimathea. The various extant buldings date

P many periads, but the moblest, the Chapel, is Transitional Norman The magnificent deerway to this is showg
abeve

9 241




(F. Frithk & Co.

ST. JOSEPH'S CHAPEL, GLASTONBURY
St. Joseph's, or St. Mary's, Chapel was built by Henry 11 in 1186. It takes the form of a Gallee at the western
entrauce of the main church, and originally eacK of the four corners was surmounted by a little tower. Th echapel

is supposed to stand on the site of St. Joseph's shrine

[By Theo Carreras
GLOW-WORMS IN A 'SURREY LANE

Well known though the glow-worm is, naturalists to this day are uncertain of the reason for its mystic light. It is
belicved to enable the winged male to find the winglass female. Nor is it fully known what causes the glow. Tbhe
insects are beetles, not worms
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Neystone

BUILDING THE GOLDEN GATE BRIDGE, CALIFORNIA

One of the most remarkable engineering feats the world has known was launched by the decision to build two gigantie

bridges across the harbour of San Francisco. Of these the Golden Gate Bridge, though the shorter, is in many ways

the more spectacular. This photograph shows a ground view of one of the mammoth steel towers at the bridge’s -~
in course of erection, These towers are 632 feet high
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{Cowrtesy Messes, Chapman & Hal;
THE GLYPTODON
is Lanh-likg andl beavily-armonrod hasst was 2 1omele auses(or of the moda n amadille, However, the armadillo's
rinelr sonsists of mvnble banda, whilo W slypioden's was niade of Qxed plates, like a turtle's shell. Notice the
surious by qup prolewttay Lae hend, and Use bacd seales pralesting even the tail

Irv Matrelsof the Unioerse”) (From* Mar:els of Inseu Life"
A GNAT'S WING HEAD ORGANS O A GNAT

A portian-of a guat'y winy, sullicienily magniticd, look,  his shows, highly magnified, the Leal of a male gnat,

not untike a Lwee tray-gloth. The border is seon to be The tiny haies which branch ont from the autesny aie

heavily frnged, a5 aco also the nervures, which cross the organs of hearing, aad 1espond to the 512 vibiations

the membrane i paralled lines versecond given out by the huwm of the fomale'y wings



« onrlesy
LEAP FALLS A PORTRALL BY GOYA
The Blac Mourtains of South-easterm Awsiralia ferm tlhat [Framcisce Jose de Goya vy lucientes (1746-1829),
contimemt’s fimest scenory, majestic, thiakly forested, and of eme of the fovamast Spanish paintere, lived o stormy
glotieus coloviing.  Above i3 oms of the mawy graseful amd vamed hfe. Mce was at his host al poitrait paint-
cascades which adeen thom img, and was for a tima attashed to the ecour( of
Chatrles IV, whose picture is seen heic

THRBR PULPIT O ST. NICHOLAS, GREAT YARMOUT {F. Frith & Ceo.
cholas’s Chureh, Yarmonth, i« almost the largest parizh church in Kngiand and dates from 1101, though little
ns of the wriginal building.  The pulpit here stiustrated is a magnificent piece of work, and both for size and

manner of decoration is more German than Pnglish




[Durien Leigh

JOURNEY OF THE WISE KINGS, BY GOZZOLI
Bennozo Gozzoh, one of the Florentine School, was an assistant of Fra Augelico, whose work is illustrated clsewhere
in this book. (:ozzoh is ch\eﬂy renowned as a fresco-painter, and his best-known work, which took him sixteen
years to complete, is a frescoe in Pisa consisting of twenty-four Biblical scenes. An cqually fine series, however, is in
Florence, one scene fiom it being reproduced here.  Gozzols lived from 1420 1498
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(Photochrom Co
THE COURT OF THE MYRTLES, ALHAMBRA
Granada was the last city to be held by the Moors, before the Spanish, whom they had been civilizing for 777 vear:
ungratefully turned them out. In every room of the Alhambra there 1s an unearthly stillness in which
spirits still seem to protest against Chriatian s

(Pho;orhlom Co.
GRANADA, A SCENE IN THE ALHAMBRA

Thougb lacking the simplicity of earlier Moorish structures such as the Giralda and Alcazar at Seville, the famous

palace in the Alhambra fortress is held by many to be the loveliest building in Europe Most of it, including the
Court of Lions shown here, is fourteenth century work



(Dorten Leigh
GREEK POTTRRY
The pottery of Angicnt Gresse 1eached an msthetle level which has never beew swipassed beforc or cmes. The
two vaces shown ave Attlo, ard are remarkable for their perfeet shape and the desarations en thom. The vase en
the Irfl «owe a hattle  the athar Aphradite  Rath are well over 2e0ee vears old

S A PRI
GRRUZE'S “LA CRUCNE CASSER"

Vaienisns & Sons, 144, -
GRANTHMAM SFIRE
One of the finest steeples in Britain. It Not often is an artist’s firet picture so good that his teachers doubt
is over 280 feet high. ‘T'he church iteelf is  whether it is entively his own work. ‘T'his, however, happeaed to
wainly thirteenth conture, but shows some  Jean Baptiste Greuze (1725~-180%).  His speciality was portraits of
excellent Peppendicular work youny girls, of winch the above is a celobrated example

248
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(Dorson Loigh

A PAGH TFROM THE GRIMANI BREVIARY

'l‘hv_nhnnin:\tionpi manusctipts was a high art in practically all Buropean conutries bofore the advent of printing.
In England and France its golden period was the fourteenth century, in Flanders the fifteenth, in Italy most ot both.
The Grimani Breviary, above, is now in St. Mark’s Library, Venfee
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[(anihzw & Kinnaird
AN AUTOMATIC GRAB

The machinc illustrated is a special type of grab, akin to a digger, which is used in canal and railway cutting work.{
The more usual type replaces the shovel with a gigantic pair of steel jaws, which mav be shut and opened to take up
and release the debris rather as a dog moves things with its mouth

(Courtesy The Gramophone Co.

THE GRAMOPHONE

This is a view into the back of a modern self-changing radio-gramophone. Note the two moving-coil loud-speakers,
the electric motor (top), the record-changing mechanisu (top right),the gold-plated cans containing the I.F. coils/ left)
and the two chassis containing in all fifteen valves. Edison invented the phonograph in 187,

250
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JCouriesy Vcker . 1td.g
A MANMMOI'M GRINDING MILL
The process of making cement has been ontlined under the illustration of a Cemon\ l\'»lg\, Above is a gigantic mill
assembled for the grinding process, and about (o leave the factory 1t s 7 feet in diameter and 36 feet long

[From '* Splendours of the Heavens*'

THF TOWER OF GRAVITATION

It is doubtful whether Newton, on sccing the falling apple, tealized at onee that the force which drew the friit to

the earth also drew the earth to the «un. The above diagram 1eprasents allegorically the gravitational pul! of the sun
which causes the planets to revolve tonnd 1t, and the disastrous efiect 1f that pull conld cease

.
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Carthew & Kinnasrl)
METHODS OF GRATVTING .
A dagram showwing seven different methods of grafting, The
purpone of this scie ather toindu®ca wild tice to nowvish
@ cullivated shoot {e.g, o cheice pluis or tose) with its more
vigoroussap, or 1o hlend two vinietiesof frmt or tlowes together.
Bulbs may ateo be so Dlended o forn new types

[From ‘“ Marvels of the Universe”
THE IMOWER OF GROWTH
The power latent in growing plants is frequently
seen by the eflects of ivy upon ruins, etc. In
tiopical countiies cscepera are often stronger still,
I'he picture shows the roots of a sacred fig holding
together 2 heavy statue after first breaking it

- THE GRRAT LAKES [Doriem Leigh

The Great Lakes of Canada and the United States me the largest freshwater stretehes in the world. Two hundred

fivers drain into Lake Superior alone,  This picture shows the heautiful Thousand Islands district, whcre Lake
Ontario meets the St. Lawreuce



13
A. P. Maudslay)

RUINS AT MENCHE, GUATEMALA
Less well-known than the Aztec rums of Mexico, the
unpressive remains of another bygone civilization which
are found half-buried in the forests of Guatemala aie
very impressive

Carthew & Kinnaird)
A GYRO-COMPASS
The large masses of steel in modern sbips render naviga-

tion by magnetic compass alinost unpossible. The first
gyro-compass was tried in 1911, and all in use to-day
follow the principle then adopted

[Dorien Leigh
THE COLOSSI OF GWALIOR
Gwalior Fort, India, illustrated opposite, boasts among
other remarkable features several colossal statues of gods,
carved of yore from solid rock by the Jains. Kach of these
gigantic figures is 7o feet high

NP 2L d

vold Bastin

S o

A HANGING-TERMITE'S !\LESI

‘ILhe ordinary termite builds its pyramid nests on the

ground ; the above varicty builds downwards fiom the

branches of trees. These hanging nests consist of finely
chewed wood fibres, cemented by the insect's juices
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[Dorien Leigh

THE FORTRESS OF GWALIOR

walior, of which this photograph shows the gateway and one end of the main fagade, stands
h of Agra, India. Long deserted, it is somewhat dilapidated to-day, but at one time it oust
have heen nearly impregnable.

25

The mighty castle of G
fowe wiles to the sout



By oonvicey)

U Maruvals of the Unin

TYPRS OF HAILSTONES

The four largest of those hailstones were picked up after a severe atorm at Auxerre, France; the two central one

fell at THhisin 1863. The frat four are remarkablc for the presence of both transparent and opaque ice, the contral pai

for their similarity to badly-cut diamonds. A tramsverte sectiom of the central stome showed it to comsist of perfec
hexagonms like a homeycomb
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STHE LAUGHING

CAVALIFR?, DY
One o the world’s beat known portraits
16601, ¢

Carthew & Kronaird
HALS

HAT ICARNASSULS
Reconstruction of the famous tomb which was one of the
Seven Wonders o the Ancient World.,
Origiual 15 10 the Wallace Coilection,
Bals did ot of s work at Haarlem and Delft

1 MAUSOLEUM,
Frans Flals (1580
+ Fleming, was reputed second only to Van Dvek as Artemisia raised
a portrait punter. it over her husband, King Mausolus of Caria, 353 ..
London The few remaming frazments of the origmal monament

are 1 the British Mu-enmn.

T Photochrom Co.
HAWKESBURY RIVER BRIDGE, NSW.

tn 188y, thas bridge, gooo tert long, 15 still the .ongest in Austraha and remains the deepest-set bridge in the world
its prers descend to 16z feet below the bed of the niver

237 R



Courtesv 1.C.1.|
HARDENING METALS
Case-hardening, as it is ca2lled, is a method of surface-
hardening iron or mild steel objects by carburization at a
very high temperature, followed by quenching. Aboveisa
small cace-hardening furnace capable of heating to 1000°
Centigrade, though its interior is only 10} by 15 inches

Carthew & Kinnaird)

THE MUSCLES OF THE HEART
The function of the heart is to pump the blood contina-
ously round the system, which it does by means of valves,
It follows that the organ must be very strong, and the
above section of a photomicrograph gives an idea of the
beart’s muscular structure

\Lourtesy V1ckers, 1.td.
A HARDNESS-TESTING MACHINE
Thic 15 a recent iavention for measnring accurately and
reliably the hardness of every kind of metal, no matter
what it shape. The principle involves the indentation of
the metal with a diamond, and then the measuring of the
resultant impression

(Courtesy Carl ﬂ‘ss,

THE HEMIKINESIMETER
An apparatus for examining the pupil of the eye for hemia-

nopia, or paralysis of certain fibres of the optic nerve. The

purpose of such an examination is not merely to correct the

eyesight but to assist in the location of diseases in the
interior of the brain

258



(Phatochrom Co.

THE IIEBRIDES: FINGAL'S CAVE
”l:hc fluted mauner in which this cave is built is akin to that of the Giant's Causeway in Notthern Lieland, of most of the
Faroe Islands, and of many other regions of the Scottish coast. The substance is basalt : its origin dates from a remote
petiod and is volcanic. Fingal’s Cave, on the Island of Staffa in the Outer Hebrides, inspited Mendelssohn’s well-known
nusical overture
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[Smrith's Aircraft Instrunierts
A HEIGHT REFCORDFR

The recorder shown is an altigraph, and is an application of the altimeter (¢.v.).  In

place of rteadings on a dial, permanent record of the height above ground 15 obtained
mechanicn, wlhich writes on a mieasured, revolving dium

by @ pen attoched to the

[Carticw & Kinna:rd
ARTIIICIAL ITEARING
I'lie photegroph «bFows the apyp wsedd i the vibratory method of artficil
heating, by witch nerve inpabes akin to dise of sonn arg transtiitied to the
bram by vibrations applic 1 to the shudl

arang

HELIOPOT IS

Heliopolis was once the centre of : §
(Dorien Leizh

Egyptian san-worship, and fan ous
for its school of philosoply and
astronomy . To-dav this <olitary
granite columu, the Obelisk, is the  The purpose of this wvention s to provide an accurate representation of the*
ancient city’s only vestige Leating beart for Jectures and experiments. The foundation of the apparatne is a
theoretical calenlation drawi on a sound track surlar to that of a “tathwe”. Repro-
duction then follows i the customary way

200

ARTIFICIAL HEFARTREATS
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Cartherw & Kinnaird)

HIGIHT CAPACITY CONDENSFEFR
An electrical condenser vonsists of pairs of conducting
plates separated {rom one annther by sulating material,
and its purpose is roughly the artificial increase of the
capacity of a conductor.  In radio it is an important

feature of both trausmitting and receiving

From “Marvels of Insect L3

. FUNGUS OF THE HOUSE FLY .

This photograph, magnified about forty times, shows the

fungus of the house fly upon a windowpane. Such fungus

grows very rapidly wherever 3:3 fly’s sucking tongue has
passe:

262

The hornet builds not unlike the common wasp.
fiercest of all the stingzing insects, and in the depths of
jungles, it is said, only the jaguar dare pull a hornets’ nest

Cartkew & Kinnaird
ENGINE

AN EARIY
Hot-air engines are external combustion engines in which
the piston derives its force from the expansion of air when
Leated. They are little used to-day, but have the advan-

HOT-AIR

tage of safety, simpleitv, and qm’etne%s. Above is the

original engine patented by Stirling over a century ago

s
\Carthere & Kinnaird
A HORNETIS' NEST

1t is the

apart



[Theo Carreras
HONEY ANTS

Honey Ants live in Mexico and the south- western United States. Certain members of the nest are set aside from “yonth"

0 act as storage-barrels.  They never leave the hive, and are fod on honey by the worhers : this is stored for an indefinite

time in special sacs, relatively enormous compared with the inseets, Whenever another ant requires foed one of its honey-
companions disgorges a drop of the fluid
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Cartiiew & Ko‘rd}

THE HORNDIU L
The extraordinary casque of the hornball
strong.

SSHRIMP
Wil Hagarth (16407 176¢) was a 1 ondoner, and st won
fame by s seres of pictures entutlad “A Harlot's Progress’
after which he tuene

HOGARTH'S
hollow bt
When nesting in a hollow tree-trunk, the female
allows the male to wall np all the opening except a tiny
portion for her heak

GIRL™
the eggs hatch

There shir stays, he ferding her, untid
Ihe Black Afrwan Homball is shown here

Litter satires

“M.

pieee, closely followed by the “Shomp Gud”

mi a long suceesson of beiflant and
riage a L Mode” proved is master-

(Dorien 1 rign

HODBBEMAY
Meindert Tobbrma 116398 1~

sy was Dot m bas e that
of 3 s mantpalaton of
“The Avenue” is a road at Middleharnis; the ariginal picture 15w the

o Darien Tigh
“LHE AVENUE", BY
One of the best-known Lindscape pantings in existence.

he died in poverty, Jittle is known of his Itfe and character.
scenes has ravely been surpassed.

ud and lightmy eifeetow his
Gallery, London

Natiaial
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Dorien Lagh
HOLBEIN'S “MADONNA OF THE O : MILY"™
Hans Holbein the Younger is best remembered by S f a :nry VI He led, howeve varied
]lf(‘! and during his lifetime (1497-1543) he painted i y, Swi 1a d England.  He also did a remarkable
series of woodeuts called the “Dance of Death®™. QN e over-estimated, as he was the first gre
pamter. The above famous work takes its name from Burgomaster Meyer of Wasen, who 1 portrayed

.:()5




Courtesy International Combustion, Ltd.]
A HYDRAULIC CLASSIFIER
A machine used in the minirg industry for separating and
classifying ores. The matenal is washed by water into
special tmug‘\s and whilst it is in motion. the differant
specific gravities cause the heavier particles to fall to the
bottom, leaving the others in lavers above

(Dorsen Letgh

A HYDRAULIC PRESS
Hydraulic presses are used in many industries ; the above
<hows one emploved for the testing of briquettes of
coal. The invention was made as long ago as 1785, bv
Joseph Bramah, and employs the principle of forcing up the
phinger by pumping water into a tank below it

“[Carthew & Kinnaird

HYDRO-ELECTRIC POWER

The generatxcm of electricity entails initial monvc power of some sort to turn the generators.

This has largely to be done

by steam, but in mountainous regions a great saving of cost results from utilizing the pressure of water in cascades or even

swift rivers.

On the left is a gencral view of the Rjukan Station in Norway ; on the right a giant water turbine



t & Zambra!

A HAIR HYGROMETER

The hverometer is an instrnment used for
{nt}e‘a:unns the relative humidity of the atmo-
X? ere. ’{he hair hygrometer, which is onc
\‘1ri§\(pcm' ‘kmds. is controlled Dby the
{‘i ‘. ion in length, acqordmz to humiditv,
o single human hair. Tt can be made
~1.:L-r§(‘ordmc, and bas the advantage of
working at temperatures below  freezing-
point. Tt is calibrated -by a standard
hygrometer,

by side, the bulb of one being surrounded by a wet wick. Eva

A BULB HYGROMETER
Another tvpe of bygrometer, consistmg of two thermometers mounted side

[Negretti & Zamira

ration

from thi- last cools the bulb, and by the amount of cooling, as read again«t
the other thermometer, the relative humidity is found

AN ICE FLOWER

(Carthew & Kinmaird

These beautifus frost formations are seen at their bast amongst the smaller
lakes of the Alps. They are very delicate and form onlv under certain

atmospheric conditions and in very still air.

Thev measure ac a rule abe*

two inches, but have been known to be a foot in diameter
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[Caribem & Kinnarrd

A FIELD OF Il F1OWERS

This view was Liken on one of the smailer Swiss lakes (see presfous page). A tha conting of black we forms over the water,

above whieh hanes a met composed of we erystals, Some of the tiny cry-tals fall, and then, by a kind of magnetic

attraction, others are canght and cuceessvely added to thent until these beautiful formations result, prasenting an
unusual spectadie.

(L.LEA.

AN ICEDBFRCG

The cize of webergs may be gathered from the fact that although they nse somctimes to a height ot nearly 300 feet above

the witer, their visible mass 15 barclv one-cighth ot the whole.  They are caused by the breaking wway, dunng thaw:
of large masses of polar ice whieh drift 1nte temperate and warmer zones of ocean currents




THREE TCHNEUMON WASPS

EH‘_‘h of these specimens is magnifed abont two and a half times, At the top is one of the lareest British 1chneamons,

which 15 very destructive to puss-moth caterpillars.  Below, to the left, 15 a small example 1 the same fain !y emerging

froni ats cocoonr, spinin the einpty sk of its victim — To the right are two cocoons, spun by gribs, which have destroverd
o saw-fly caterpilar ; also a newly emerged wasp.



(. Main, 'S, and E. Step, F.I.S.

ICHNEUMONS
At the top, stage of the Pimpla Tchncumon, which keeps the white “‘cabbage” butterfly in check: on the right,
a tully developed female v centre, Ichneumon chrysalids inside the butterfly chrysalids ; left, an Ichneumon grub baving
consumed the butterfly upa’s interior (the two last sectional views). Centre, below, shows mature Ichneumons escaping

from victims.. Bottom eft, section of over sixty chrysalids taken fro—- * cc e —meeenag pupa.
8, full and etpty, of a variety which leaves the victim during giub stage and Luilds for itself
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{Dorien Legh

AN ICHTHYOSAURUS AND YOUNG THE IDOLINO
Remains of this prehistoric porpoise-like reptile arc distribnted over  One of the most graceful statues in existence,
all five continents, and manv ocrur in England, where the creature the original of this remarkable figure is in the
became extinet on the depesition of the chalk layers. The Ichthyo-  Archaeoiogical Museum at Florence. It is exqui-
saurus is believed to bLe descended from land or marsh animals; sitelv fashioned in bronze, and dates from so
the earltest types were verv smal!, but all were conspicuous for the remwote a period that the artist is unknown. Tts
large number of teeth alterpative title is ““Mercury™

N ICELAND : HOT-WATER SPRINGS

,l he whole of this large island is of volcanic formation. Mount Hekla, a still active volcano, 1s one of thelargest in Europe,

and the hot springs and geysers are comparable with thosc of New Zealand. The largest geyser has a diameter of 100 feet,
aud erupts once a day ; other non-eruptive springs are used for washing ciothes, as here shown

271
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THE IGUAZU FALLS, BRAZIL
Though thev are next in macmitade to Niagara, relatively fow people have seen these magmificent caseades on the borders
of Brazal and Argentina, Their eflect is the more starthing i that they are surrounded by dense jungle. “The various falls
extend over several miles

DPhotos from) [“Wonders of the World"
A NEIGHBOUR OF THE 1GUAZU FALLS
These are the Alto Parana Falls in Argentina, some miles above the Iguazu.  Seven major and numerous mnor cascader

grace this stretch of the river, whose turbulence and speed are truly stupendous :  their thunder can be heard for two miles
272



(Keystone

FINLAND . THE IMATRA TFALLS
These famous cascades are the most powerfulin Europe.  The rapids are yooo vards long, and have a fal! of 62 fect ; about
111,000 gallons of water per second is precipitated through tge granite channel.  The Lnatra Falls are part of the
River Vuoksen, which has its outlet 1n Lake Sauma, in the south-east of Finland. The whole of southern Finland is a
gigantic mas< of lakec and islands



e SRR

IMITATION-PEARL-MAKING
There are three kinds of pear! - the genuine variety, produced by oysters for their own reasons, the cultured type, pro-
duced by oysters kept for the purpose and speciaily ‘‘trained” ; and the Eure]y synthetic or imitation variety. The two
views here shown were taken in an imitation pearl factory at Zurich. T

(Keyston

e process—

ks o R -
SORTING IMITATION PEARLS

involves first of all the digesting in ammonia of the scales of fresh-water fish.  This mixture is injected into thin glass
balls until a film forms on the muyer surface.  Wax or gum is then in‘ected to fill up and render solid the interior ; tinally
the glass is removed by hydrofuoric acid
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(Carthew & Kinnaird

ASTRONOMICAIL BUILDINGS AT DELHI

Jaipur, Jai Singh's capital, was adorned with the most ambitious buildings, but the observatorics at Delhi, Benares,

Muttre, and Ujjain were all on a vast scale.  This picture of the Delhi group shows the instruments for mcasuring time and
for studying the paths of the heavenly bodics

{Courlesy R. Hoe @ Co.

AUTOMATIC INKING MACHINERY

Elsewhere an automatic folder for newspaper woik has been illustrated.  For printing m such quantity and at such speeds
it is equally ncedful to have special inking appuaratus. ‘Ihe smaller photograph above shows an automatic ink-pump.
The ink enters the box 1 the foreground through a brass filter, aud is pumpcgon to the distributing drum by a mechanisiu
. in the ink. The other pictine shows a close-up of the box
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TR |
[Courtesy R. Hoe & Co.

it el i

. A PHOTO-ELECTRIC INSETTER
Insetting means the fixing into a magazine of pages (usually pictures in photogravure) printed by a different process from
the bulk of the publication. Above is shown a machine which unwinds the photogravure pages from the continuous roll
on which they are printed, cuts them, folds thern, and inserts them in the main product. ¥he photo-electric cells govern
the plant’s electric current and consequent operation by its reactions to the light and shade of the priuted surface
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INTERIOR OF THE ANGKOR WAT

The interior of this temple (which is also known as Nalkhon Wat) consists largely of these majestic colonnades, on whose
wails elaborate ba<-rehiefs are sculptured  The Cingalesc influence is vory apparent here. A replica of the Anghor Wat

was built at Paris for the Colonial xhibition of 1931

Photos from) [“Wonders of the World”
INTHAPATATURI. THI ANGKOR WAT
This gigantic Burldhist temple, in what 1< now French Indo-China and was onca the Kingdom of Cambodia owes its origin
indirectly to the mfluence of Ceylon, whence Buddhism was spread. The exact date of the Wat is unknown.  The above
view show: three terraces and five towers ot the principal building




iCoustesy Vickers, Lid

INTERNAL COMBUSTION: A GAS ENGINE

The gas engine is a type of internal combustion plant which preceded the petrol engine by ~ome vears.  The first

practical example was built by Lenoir in 1850. The modern gas engine, inc Iuding the one shown here, frequently uses

the otherwise waste gas from a blast furnace for its motive power. (For internal combistion as applied to the
motor car see p. 281)

[Courtesy Vickers, Ltd.

AN INTERNAL COMBUSTION MARINE ENGINE

Of the various tvpe- of nternal combustion engine, the petrol-using sort is in widest u~e. Applied experimentally to
toad vehicles 1 the late mneteenth century, ol-fuel engines had already been tested on ships. Above is u two-stroie,
double-acting manne ol engine, as used 1 a medium-sized modein craft



INTERIOR OF THE ANGKOR WAT

The interior of this temple (which is also known as Nakhon Wat) consists largely of these raajestic colonnades, on whose
waijls claborate bas-relicfs are sculptured. The Cingalese influence is very apparent here. A replica of the Anghor Wat
was built at Paris for the Colonial Exhibition of 1931

’hotas from) [“Wonders of the World”

INTHAPATAPUR!. THE ANGKOR \WAT
I‘hi_ zigantic Buddhist tomplg i what 1~ now French Indo-China and was onca the Kingdom of Cambodia. owes 1t< origin
imdirectly to the mfluence of Ceylon, whence Buddhism was spread.  The exact date of the Wat i- unknown. 1 he above
view show- three terraces and five towers ot the principal building
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[Courtesy Vickers, Iil.
INTERNAL COMBUSTION: A GAS ENGINE
The gas engine is a type of internal combustion plant which preceded the pefrol engine by ome years.  The first
practical example was built by Lenoir in 1850. The modern gas engine, meluding the one shown here, frequently uses
the otherwise waste gas from a blast furnace for its motive power (For internal combustion as applied to the
motar car see p. 281)

"Tw'm.fmm LR
[Courtesy Vickers, Ltd.
AN INTERNAL COMBUSTION MARINE ENGINE

Of the various tvpes of mternal combustion engine, the petrol-using sort is in widest use. Applied ﬂpmimenmll\"m
road vehicles 1 the late runeteenth century, oil-fuel engines bad already been tested on ships ~Above 1s a4 two-stroke,
double-acting marin¢ ol engine, as used in a medium-sized mixlern craft
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[Carthew & Kinnaind.

AN INTERFEROMETER

The Interferometer i an accurate instrument for measuring the wave-lengths of light. Its metbod is to cause the
superimposition of two beams of hight radiating from the same sonrce. Its capacity varies from the measurement of
the diameters of <tars to that of small differences in the refractive indices of gases

. % -
[Mount Wilson Observalorv
THE MOUNT WILSON TWEN1Y-FOOT INTERFEROMETER

‘This is the type of luterferometer used for measurg the diameters of stars. To a steel girder, horizoutally fastened
to the top of the 100-inch reflector, two pairs of mirrors are attached. The inner pair reflects starlight direct to the
unrror  the outer paw can be mampuiated to produce interference effects, by which the measurements are obtained
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Courlesy Daimler, Lid.)
INTERNAL COMBUSTION: A SECTIONAL VIEW
A sectional view of the internal combustion engine as applied to the
motor-car. The engine is of the poppet-valve type, as opposed to the
sleeve valve; ie. the valve is a circular disc on the end of a stem,
moving in the line of its axis, and admitting the fuel to the cylinder
for ignition. This example is of the overhiead-valve push-rod operated
type, one of several used

{4. Upham Pope
ISFAHAN: THE TWO MINARS
Two fine old columns typical of the Mu-
hammadan art which 1s Isfahan's glory, The
Muslims conquered Persia soon after the
foundation of their faith, and, causing the
Zoroastrians to flee to India, where they are
now called Paruess, made Persia (or evermore
an Islanne country

[Courtesy Prince Abdullah Mirza

ISFAHAN : THE ZENDEH RUD BRIDGE )
! former tmes Isfahan was Persia’s Cagital, and 1t was during this era that in 160/‘, Ali Verds Khan, a field marshal of

Shah Abbas, built the great bridee over t

e Zendeh Rud which connects Isfahan with

ulfa.  38a vards long and 10 yards

wide it has been described as the hnest bridge in the wedld
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{Carthew & Kinnasrd

THE GIANT IRISH ELK

The antler-spread of this magnificent ammal often exceeded twelve feet. Though extinct to-day, and graced by

naturalists with the name Megacnas. the Giant Irish Elk was by no means rare as late as the thirteenth century, and was a

favourite quarry for medieval huntsmen ; it was not confined to Ireland, but roamed in Britain an on the Continent
Other versions of its history make it of much earher extinction

oo

(Courlesy E. Pollﬁnf & Co.
INVISIBLE WINDOWS

Though only placed on the market in 1933, the so-called ‘“‘invisible” plate-glass windows for shops have already

become popular.  Actually the seciet hes in the curved shape of the glass rather than in any intrinsic properties.

Lhe cxcellence of the new clfect may be judged Ly comparing the upper (ordinary) and lower (invisible) panes
of glass
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THE HALL OF 1003 COLUMNS, ISTANBUL

Built by the East Roman Emperer Justinian, this forest of pillars 1> not a Wil at all, but a huge tank to

nprove Ryzantine's then very inadequate water supplys  The whale city is honeycombed with mysterious subterranean

conduits counecting with this and other fanks. The “Hall" is as large as Notre Dame, and many of the pillars
bear inscriptions and monogiams shawing that the water was hardly perpetual

S e -~ vy mzes

[Carthew & Kinnaird :

THE MOSQUE OF SULTAN AHMED, ISTANBUL

Ahmed was 4 contemporary of James I of England, and was the last Sultan to buld a mosque as memorial to himself.
Despite its great size, the Mosque of Ahmed ic Laht, airy, ard graceful. The dome is supported by great marble pillars,
aud 15 surrounded by six stately minarets
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{From “‘Marvels of the Universe”
THY MARBLE ROCKS THE AFRICAN TACANA
There are two varieties of this bird : the one illustrated,
which m life is about the size of a plover, is the commoner
as weil as the larger type. The Jacana is remarkable foc
1ts huge leet, which are so shaped as to enable it to walk
on water-lilv leaves

of tie World",
JABALPUR
The gorge of marble rocks, twelve miles from Jabalpur,

India, through which the River Nerbudda Bows, is a mile
The rocks tower to a height of

of glistening beauty.
120 feet, and the magnesian limestone composing them
zleams snowy white

[Courtesv Vickers, Lt

A SWING TAW-CRUSHER
of thns wassive machine 15 due 1o 1ts method of operation Ly large internal jaws. 1t is used in
cubes of imestone.  The specimen illustrated, believed to be the largest in Lurope, can

(5-ton) cubes to v-inch lumps at the rate of 230-300 tons an hour
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The rather ominous title
the cemuent indi-tiy to break up
weduce g-foot



(Courtesy Brit. School of Arch. sn Jerusalem
THE SITE OF A MIRACLE, JERASH
The photograph <hows Fountzin Court, Jerash, and in the background a former cathedral The Courg owes 1ts name
to a legend that once a year, at the Epiphany, the water of a fountain here was miraculous'y turned to wine. The tloors
of some of the Jerash buildings are paved with fine mosaics

] . ) - Ll

Carthew & Kinnasrd . {Courtesy Bru. Schooi of Arch. in [erusalem
JACQUARD'S LOOM RUINED JERASH

loseph Jacquard was a Lyonnais, born m 1752, His silk-  Serious excavation of Jerash, Palestine,
weaving loom, of which the above is a pioneer example, when many fourth-century Christian buildings have been
did away with guidance by hand, and, caused furious unearthed. This handsome stairway, which was once
Opposition at first.  He lived, however, to see 1t i almost  roofed, used to lead to a shrine dedicated to the Virgin

universal use, and was pensioned by Napoleon Mary and the Archangels Gabriel and Michael
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[l'mlmvood Press Servi

JERUSALEM: CHURCH OF THE HOLY SEPULCHRE
The ouly Christian church in the world which, as a place of pilgrimiage, stands above the difference of sect and factic
The photograph shows the fagade of the Chapel of the Angel, hung with innuiperable lamps placed there on bebalf
Christian bodies all over the earth  The little altar in the background marks the spot where, according to legend, t
dngel stood on Laster morning to ! the women that Christ had risen

288




f the World"

THE HAWA MAHAL, JEYPORE
The Hawa Mahal, or Hall of the Winds, was built as part of the palace of the Maharajas of this Indian city, It was
built by Jeypore’s founder, Jey Singh, n 1728.  Its composition is entirely of pink and white stucco, so that it presents
as curious and bewildering a whole as is to be found in Indian architecture. ~ There is, however, much grace about it,
despite its intricate and crowded design
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[Courtesy Wills P.F.J.

i i

JOINT-RINGS FILLED WITH GAS
Perfect seahng of joints in pipes carrying a high pressure of water or steam is often difficult to obtamn without gre
strain on the bolts. A joint ring, or washer, has been evolved which is resilient, like a tyre. The above pictures sh.
(left) slackened bolts allowing steam to escape ; (rieht) a weight of 28 Ib. hung from a spanner completelv sealing the joi

GAS FILLED

Courtesy walls 1.0 K., L) M. Anton
THE GAS-FILLED JOINT-RING JUPITER, SHOWING THE RED SPOT
A section across both dimencicns of the ring.  The trans-  The red spot on the planct (secn on the right) first bec
verse section showe clearly the cavity which provides the  noticeable in 1875, and after being the most conspict
resilience. It is filled with a non-explosive gas under region for 23 years, it is now barely visible again. Tw
pressurc.  The ring itself, of copper or other soft metal, thousand miles long, the spot iz believed to be duae to s
may be of any shape vast volcanic eruption

By courtesy)
JUPITER IN RELATION TO OTHER PLANETS
An imaginaiyview of the mighty Jupite: and the nearer planets revolving round the Sun. The relative distance
approximately to scale, but Jupiter in reality is 1300 times as big as the Earth
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Satellite seen Satellite seen
here before here after
Oppositiom

Opposition

Opposition

Sf A the ¢
,,4—-_6%?@ rep

T~

1 T~

After Opposition  Before Opposition

[ rom “Spiendowr of the Heavens'
ECLIPSES AND TRANSITS OF JUPITER'S SATELLITES
The orbits of Jupiter's larger satellites lie so nearly in the same plane as the Earth's path round the Sun that most (and
often all) of them pass at each revolution in front of and behind their primary. This diagram shows how they mav
become invisible by eclipse, or how, when in ‘‘transit”, i.e. in front of their primary each throws a littls round black
shadow on the bright surface of the planet

Prom “Keomisdos pol ey #vom *Splendour of the Ieavens”

THE PATHS OF JUPITER'S MOO JUPITER AND THE EARTII
ovemen Jupiter's satellites differ consid Jupiter is the largest of the planets-—so much larger that
_ur Moon's. The latt v : to 1ts buolk is greater than that of all the others combined !
!ht‘ Sun; b courses of Jupit, five moons are ‘The Earth in comparison with it shows as a small
to the Sun at N Moon actually one 1300th of the bulk




THE ABBEY OF JUMIEGES

Juinidzes, seventeen miles from Rouen, was formarly one of the most important Benedictine abbevs,  Most of its remains,
including the nave and mighty arch here shown, date from the eleventh century ; other fragments datelfrom the twelfth
ta fifteenth centuries, and one from the time of Chatlemagne  Charles V11 and Agues Sorel often resided here, the stune
once covering the latter's grave still existing.  Robert of Jumeézes was made Archbishop of Canterbury in 10351
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{Undqvmod Press Service

THE AMIDA OF KAMAKURA
The word “Amida” means one of the five Buddhas of the present worlil e Japan.  The gigantic statue at Kamakura
is easily the most famous representation.  Nearly so feet high and 100 fret i guth, the image, which is of pure bronze,
dates from a.p, 1252, The boss in the forehead is of solid silver weighing 3o Ib.,, und the eyes, each four feet long, are
of pure gold

A A e 1. ST B e TR, o - 0PI 55.

1

Ly courtesy) (“Wonders of the World™

KANARAK: THE BLACK TEMPLE

This temple, though now deserted, is probably the finest cxample of pure Hindu art.  The walls, roofs, and platforms

are minutely carved, and, as this photograph of the great a-»utm?a]mr whows, the casviug is of a very high order.  Nate
especially the efephant frieze at the foot
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THE PALACE OF KANO
Kano was the capital of the Emir of Haucaland before its capture in 1903 led to incorporation with Nigeria.  The palace
is built of clav on a framework of wood. The central dome covers the audience chamber

THE WOMEN'S QUARTERS AT KANO
This exterior view of the feminme regions of the Emir's palace shows the type of decoration with which some of the clay
buildings are adorned

Piotos from)
PART OF KANO'S WALLS
The walls of Kano, like the rest of the city, are made of clay, with a stout inner framework of wood. They are ;
50 feet high, and 4o feet thick at the base -
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FEN.A.

ANOTHER TEMPLYE AT KARNAK

In quite a duiferent style of architecture from the Temple of the Sun is the fragment of the Temple built by Tehutimes 111,
This king, who reigned some 3500 years ago, was the successor to the extraordinary Queen Iatshopsitn, the story of
whose conception and birth exactly jesembles that of the Christian Nativity

‘TNA.

TLMPLE OF RAMESES IV, KARNAK

It was under the Kings of the nineteenth dynasty, who followed some vears after Tehutimes and Hatshopsitu, that
Karnak rose frown a mere igyptian town to be a wonder of th» world for all time. Rameses 1V, of the twentieth dynasty
was almost the last of the great Theban line to embellish the city
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{Dorien Leigh

DETAIL OF A HEAD ON THLE KEFERMARKT ALTAR
In Gothic days the woorlcarver was a master craftsman travelling with his assistants from church to church : for the
most part he was actuated by high religious and social ideals. Skilful blend of colours often enhanced (as well a-
presecved) ks work, but that this aid was no* essential for the full display of his almost superhuman powersis showu
by this photograph. The patience lavished upon mnutest details 1s astounding

»af



|Carthew & Kin

THE HALL OF DELIVERANCE, KEI REIM

Thi< Hall was erected between 1842 and 1843 by Ludwig 1 of Bavaria as 2 memorial of the deliverance of hjs muﬁlrv
from Napoleon. 1500 feet round and 19o feet high, the monnment stands on the top of a high mountam  Gaertner
and Klenze were its aichitects, adopting the classical style

. W. Railwav

s

KENILWORTH CASTLE

Geoffrey de Clinton, Ireasurer of Lngland, fousded thic great fortress in the twelfth century, and the present Great Keep
is of his cr his son's day. Most of the other ruins, as the windows indicate, are of Tudor conversion if not origin.
Kenilworth is better remembered as the scene of Seott's great novel than for its historical associations
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|t 'nderwood Press Service

THE MAMMOTH CAVE, KENTUCKY

I'he actnal point of the cave at which this picture was taken is the head of Echo Riv Nobndy knows how far the
tiver flows, for only rough estimates have so far been formed of the Mammoth Cave's extent, It is known, howey er, to
purstie its subterrinean conrse far at least 100 miles

{Underrrood Press Service
‘I PILLARS OF HERCULFS, MAMMOTH CAVE

The stalactites found along the immeasurable Masmoth Cave arc oi great beauty. They are not abundant, as in the
caves of Mexirn, Australia, and Furope, which perhaps adds to their sfiect.  Abhove ic one_ of two giant stalactite forma-
tions whawse title is appropriate

30
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o "
(V. S. Rerridse, I.
THE KING CRADB
Inreality this ereature is not a crab at all, and, in so far asts strongly individual fype resembles anything, it is related to
the scorpion. “The most anteresting part about the King Crab i its remarkable resemblance to the Trilotnte, which
became extinet no one knows how many nntions of vears azo

N 1 “Wonders of the World"”

KIRUNGA-CHA-GONGO

This, or Nina Gongo as it is also called, i< one of a group of fornudable volcanoes on the borders of the Belaian

Congo and Uganda.  They rise to a height of nearly 10,000 feet, aud at night light up the neighbouihood
for mniles with golden and crimson vapouwis.  The above shows the curious crater
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(Carthew & hinwneed

THE NAVAL CATHEDRAL, KRONSTADT
Peter the Great founded and fortified Kronstadt in 1703.
1s the seaport for Leiangrad.

It occupies an island in Neva Bay, on the Gulf of Finland, and
The Cathedral is a splendid eaample of modern, as opposed to post-war modern, work,
having been begun in 1903 and completed in 1913

Irom “scturesaue turope’ | Darien I.
A CHURCH ATl' KUINA HORA KRAKATOA, NEAR JAVA

Kutua Hora, or Kuttenberg, in the Bohemian division of  \When Krakatoa erupted in 1883, a hill 1400 feet high becamne
Czechoslovakia, was famous ot yore for its silver nunes, but — a cavity 100) feet deep; the ash darkened the sky 150
to-day for ats unbinished fourteenth-century Church of  mles awav;  stones were thrown 17 mules bigh; the
Santa Barbara, a brilliant example of Czech-Gothic archi-  atmosphenie oscillations encircled the earth three times

tecture, Peter of Gmund was the ardhntect Above is shown where the vanihed wland stood
302
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{Carthew & Kinmzm

THE FALSE-HEADED LANTERN FLY
Ihis 1nsect, a native of Brazil, is illustrated here considerably smaller than the natural size. 1t is remarkable not only

tor the Light emitted, but for the grotesque false head. complete with apparent eyves and teeth, which projects beyond
the real head to scaic enemies

L4 hen Carrera
TUE LATTICE FUNGUS AND ORANGE FLT-CUP
The Lattwe I'ungus is one of the most remarkable of the fungoid tnbe.  Starting much hit ¢ a pufl-ball, it bursts it
wrappers and rises to a height of four inches, covered with slime. Gradually this thins awav, leaving the plaat like .
unetwork of pink coral, but very evil-smelling. The Orange Flf-cup, seen in the left-hand picture, is a beautiful fungu
to be seen in manv woods
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- STHE  LAOCOON™

The most celebrated “action group™ produced by the ancient world. — According (o legend, Laocoon was a priest of
Apollo and incurred the anger of that deitv by his warmng against admitting the Wooden Horse to Troy. Af;aliu there-

fore drove two serpents from the sea to consume Laocoun and his two sons.  The death agony was vividly depicted
In stone by the three Rhodian sculptors of this group, which was found in 1506 a1 now in the Vatican
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[Courtesy (ieo Swift & Sons

I athes may range 1 size from mammoth erections werzhing manv tons to deheate instruments nsed Lo CNTInE various
parts of watches. In this picture is 1 medinm-sized modern lathe smtable for heavy cutting of cogineciing parts  The
speed of such lathes has doubled 1n a decade  The various tvpes are  bench lathes (small wize) . “epgine’” Lathes
(automatic feed) o capstan and turret lathes; vertical lathes (o1 turmng and boring rnll), and wpecial purpose Lathes

Cortesy 1rekers 1td.

LAUNCHING A LINER
Asshipe arow larger the business of getting them from the buiding <toch: o the wator demaneds increasing aconray.
Modern launchipg machiner v arranged to oprrate electricallv on the pressing of a =ngle button 15 complicated and
ingenirus,  Note that the shup enters the water stein nr~t; alo whr ° ° )
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U Puctiresque Europe
THE VOLKERSCHLACHT-DENKMAL, LEIPSIC
‘Ihis striking memortal commemorates the great Battle of 1eipsic, which really marked the end of Napoleon.  Begun in
1808, it was finished 1 1913--100 years after the batrtle. 1t iz 300 feet high, and stands on a high mound with a lake in

fiout,  Ihe intide consists of a domed hall and crypt, and the flight of steps vn une side leads up to a platform whence
anagmficent Liew may be obtaned of the fiat  fertile countrycide round the ¢ty

{Dorien Leigh

“MME LEBRUN AND HER DAUGHTER', BY HERSELF

The (harming Mme Marie Louise Ebzabeth Lebrun (e Vigée) is one of the few great women portrait painters. Her
first success was a portrait of Maric Antoinette 1n 1779 and four years later she was admitted to the Academy. She
travelled mucl, and her portraits include Lady Hamilton, Lord Byron, Mme de Staél, and the Prince Regent
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|Dorien Leigh
. “LA GIOCONDE", BY LEONARDO DA VINCI
The most celebrated §nrtmit in the world, by one of the greatest men of all time. I eonardo da Vina (1452- 1510) was
not only painter, sculptor, architect, engineer, and mechanical inventor, but anthor, poet, musician, philosopher, and

natusal hwtorian,  In addition he was handsome of person and of gentious and faccinatiog peronahty,  *“‘La Gioconde™
is not allegorical, but a portrait of Monna Lisa, wife of Zanobi del Gioconde
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{Caﬂhew & Kinnaird

A PRECISION LEVEL—SIDE VIEW
To obtain the difference

This is a surveymg mstrument for ascertaining levels with a high degree of accuracy.
n level between two points the vrecision level is placed at a third point between them.  The difference is then the same as
the difference between the two points on a scaled levelling staff at which the ine of sight is cut off

Sy

Carthew & Kinnaird) ) (rom “ricuresque burope’
) A PRECISION LEVEL ST MICHAEL'S CHAPEL, LE PUY
The instrutnent consists of a telescope bearing an ordinary  Le Puy, the capital of the department of Haute Loire, is
spirit level and mouated horizontally.  The construction s hittle known to tounists. The town has a famous cathedral,
<imilar to that of a theodolite, and a description of the  but its piéce de réststance is the little tenth-century Chapel of
working wi'l b~ found under the laleral viea above, St. Michael d* Aiguilhe, reached by 300 steps

3o



[ 11071818 Lesph
THE DEAD CITY OF LES BAUX

1.es Baux to-day is a sleepy "1tle village, dominated by its gigantic ru.ned rastle, amongst the ohves and vinevards of
the sub-Alpwne hills of Provence, near Arles -but mediaeval Les Bauy was a thriving town ruled by powerful Counts
Thic 1s d:fheu’t to reabize 1o these dave, when all 1s dead and silent there, except for the tinklmg <f sheep bells

By courtesv) ““Wonders nf the World '
THE POTALA, LHASA

A pood view of the famous palace of the Grand Lama of Tibet. It is about gno feet in length, and its gilded roofs are
400 fect above the plain,  Prior to 1904, only one white inan had ever penetrated to the Forbidden Gity, but ntherwisz
as the Mecca of Lamaism, it is filled with cosmopolitan plgrims



F. Mansell

i

LICHTIILD CATHHDKAL

1200-1340

hly

b and tastefu! decoration of the facades, the building
The date ot the euifice i3 roug

the ¢
t

o
< f

and b au-e

uze
the decorative treatment

of the Va!

s
=, here azair

e 1 adie
-t

th

nown in Sraffordshire a
The interio

 delicate triple sy X
equs any in England for elegance and grace.

& spires are

Lichfield Cathedral's



Carthew & Kinnaird
A LIFEBOAT -OI'D STYLL

I'he first insubmersible Lfeboat was binlt in 1785, but a notorious wreck in 1780 gave the first rea! mpetus to public
support. A prize was oflered for the best boat, and was jointly won by Greathead and Wouldhave,  The old print
reprodueed heee shows Greathead's boat going out to assist a wreck

-

[K eystone
A LIFFBOAT—NEW STYLE
Ihe first selt-righting lifeboat was vot built until 1849, after another disaster bad rekindled public opimon. The self-
righting apparatus consists of an arrangement of air-chambers, assisted by a_very heavy keel. The above photograph
shows what, in 1929, was the largest lifeboat in the world, stationed in Cornwall



4. J. Shepston:
THE BEAUTY OF LIGIITNING
There are three commonlv distinguishable forms of lightning : (1) forked or zigzag lightning ;. (2) sheet hghtning
(3) ball, or globmlar lightning.  This wonderful photograph of an electrical storm reveals flashes which last no longer
i than one hundred thousandth part of a second

Harvara Uoservasory| ’ |V atentsne & .Szms,[,ld.
SPECTRUM OF A FLASH LINCOLN CATHEDRAL
g‘his unique photograph shows the spectrum of a lightning  The nave of Lincoln Cathedral is one of the most beautifi'}

h, by which means the electric light is broken np into gland. Tt was completed in 1250 by Robert
its component colours as indicated by the lines of diffeunz seteste, though extensive restoration work has 1
intensities been in progre
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[From “Britain Deautifu”
ON THE LINCOLNSHIRF FENS
These curions fens were onginally formed by the gradual silting up by the rivers of o large area of the coast intc swamps.
At various times since the days of the Romans efforts to reclaim them have been made, but it wac not until the mincteenth
century that the task was accomplished.  This photograph shows onc of the hige ditches cut to drain the fens

[Kevstone

THE INTERIOR OF A LINER
The modern lmer has achieved a pitch of internal luxury which far exceeds that of all but a very few hotels. The mode

of decoration, with its mock fireplaces and make-believe windows, remaoves every sign that the traveller is not on land.
The view given here shows a writing-room in the celebratad Empress of Britain
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{Kevitone
SAO JERONYMO MONASTERY, BELEM, NIEAR LISBON
Few English people are aware ot the debghtful and often bnlliant architecture of Portazel. At Belem is 2 monasterv as
fine as anvthinzan Italy.  Sao Jeronymo was built to commemorate Vasco ia Gama’s di very of the scaway ) Tudia,
aud 1 now ad-ditonally famous as contaming the tomb of Portugal’s Unknown Wartior,  The blend of Gotluc arch and
Maonnsh tracery e the cloisters is a trimmph of harmony
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{Keyvstone

A LOCK

4 lock is a section of . river or canal, enclosed by gates at either end, which by the lowenng or rasing of 1te content of
water can transfer ships to different levels.  Modern locks, which have to admit the largest iners, have gates weighing
many tons. They always open agamst the current

Carthew & Kinnaird)

THE SAFEST LOCK - A LITHOGRAPHING MACHINE

-on the largest safe in the world, built  Lithography as a means of reproduction has attamed a very tgh level. The
at New York, to hold 3,000,000,000 machinc illustrated i simple and small enough to be installed m any office, yet it
dollars.  The illustration gives a can avtomatically reproduce any type, lettering, drawing, or half-tone block at
good idea of the type of mechansm the rate of 5000 sheets an hour
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[Undermood Press
THE LOCK OF A FAMOUS DOOR

The above lock is that of Henry VIII's bedroom. Besides 1ts decoration, note the secret catch ; it is necer
turn the ape’s head upside down to release the panel covering the keyhole

\E. Step, F LS.
1.OCUSTS

Few insects are more destructive than Incusis, Nevertheless, as the photograph on the right shows, there is muuch beauty
jsm in their construction. This enlargement reveals how the bodx; is built up of ring-like segments : it also

shows the openings to the air tubes along the side, the ear above the base of the leaping leg, and the antennae or feelers.
lower wing has been removed to reveal the side of the body.  Ou the 1t is a typical picture of locusts on the wing
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LOUVAIN: THE TOWN HALL
Prior to the Great War Louvain had many historic and beautiful buildings, of which the Hotel de Ville alone managec
to survive partially. Most of the city, including the university, famous library, and Church of St. Peter, were razec
by the Germans. The Hétel de Ville, now restored, dates originally from 1447-63, and is 2 good example of the Flemis)
Renaissance -
322



(13.1.C,
LONDON BROADCASTING HOUSE
is one of the most fortunate examples of twentielh-century aichitectie to be found
kened to a battleship, it is well proportioned and in no wise grotesque, ‘I he balconies
of flowers greatly enhance 1t

The home of British hroadcaslmf
1 England. Thoughithas beenli

(Carthew & Kinnaird

LUMBER-FLOATING

In 1930 the forest area of Canada was estimated at over a million square amiles ; since then exteasive reforesting
schemucs bave been afoot. For transport of the timber from the retote aroas whexe itis cut to the mills and towns,
rivers are mainly used. Above is a vast mass of logs in tow
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L o e D 5
[Carthew & Kinnair.
ANOTHER METHOD OF LUMBER-FLOATING
The timber is not always transported by floating it with the current, or by the ramshackle grouping together showr
on page 323. Sometimes, asillustrated here, vast numbers of logs are bound together by iron chains into a gigantic
raft; in this way one tug can manipulate thousands of feet of wood

[Arthur Twidle

SELF-LUMINANT FISH

glow which il(pticeable.in many surface fish has nothing in common with the extraordinary system of animal
which illuminates this fish thousands of fcet below the surface. This particular specimen is apparently able
to live equally happily ncar the surface or at a depth of four to five thousand feet
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By cowriesy | L saarvess of Insect Life”
MORE “ FLOOD-LIT"” FISH
The top fish in this picture is generally found in immense depths ; the centre form is a brilliant specimen of sluggish
movement, with two antenns depending from the middle of its body for the purpose of feeling the bottom. The lower
fish is the most paradoxical of all the deep-sea denizens. It is sluggish, blind and brilliantly lit
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y conrtesy | . [* Marvels of the Universe”
LUMINOUS FUNGI IN A BRAZILIAN FOREST

Not Fairyland, but a picture showing the strange phenomenon of certain toadstools which give out a soft but brilliant
light. It has been thought that this is a device to alt‘aat certain insects who may be instrumental in the disposal of
their spores




(Carthew & Kinnaird
A LUMINOUS SsHRIMP
Luminous shrimps, like luminous fah, live maialy at very great depths, where but fos their own Light they would be in
complete darkness. The phosphoretcence proceeds in most species from the base of the antennz, but in some, as here,
additionally from * portholes " along the flanks

(“TWonders of the World™

By courtesy)
IN

THE TEMPLE OF LUXOR ENTRANCE TO LUXOR TEMPLE
This imposing coionnade is the most impressive part of The colussal seated statues one of which is pattially
the Luxor Temple. The fourteen columns, in two rows, buried, are those of Rameses I1, and through this northern

supported the roof. Amenhotep T11 commenced the entrance onc passes to the great forecourt of the temple
erection of this colonnade, but it was finished by which was built in the rcign of that monarch. On the
Horemheb in about 1350 ».c. pylons are depicted incidents of wars
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(" Marvels of the Universe'

THE LYRE BIRD

ire natives of Australia. Both male and female are represented, and it will be seen that only
v 1o vuuwwou With the beautiful development of the tail-feathers, whose distinot curves have given the birc
its name. It is solitary, or almost so, in its habits, rarely more than a pair being seen in company
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(Nevstone
MACADAMISED ROADS
Jahn Macadam (1756 -1836) was a Scotsman. The first 1oads to be ticated by e now world wy
thosc of Bristol, in 1816. The process consists of breahing up gramite or other hard wtone into very sr
top surfacing with tar. Above arc shown the vaious layers ot a modern 1oad

By A. Twidie
GIANT-TAILED MOTH OF MADAGASCAR
This gigantic moth is one of the biggest winged insects known. From wing to wing it measures cight inches, and
from antennae to the tips of the tails nine and a half inches. 7The long, slender and brittle appendages are
believed to be a foil for pursuing enemies
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[Dorien Ieizh
ADORATION OF THE MACGI, BY MABUSE
John Mabuse (1470 1532) took his name from his Flemish birthplace—- Maubeuge. 'lulip of Rurgnndy, his patron,
took him to Ttaly for a period, but otherwise all his work was donc in Flanders. ** The Adoration of the Mag),”
now in the National Gallery, and painted before he met with Italian influences, is a masterpiece in pure Flemish
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THE ESCURIAL IN 1581 84

About thitty miles from Madnd Philip 11 erected this splendid monastic palace, which contains the buiial vault
of the Lkings of Spain. It 1s an enormons building with, tradition tells, sixteen courts, fortv altars, and one hundred
miles of cornidors

I"hatos from) [“ Wonders of the World "
THE GOLDEN LILY TANK, MADURA
The Great Temple at Madura, Madras Presidency, is guarded from Luropean eyes, but the brilhant Golden Lily
Tank is a source of great adwmiration. Here by the waterside elepbants and sacred cows wander at will, and parrots
constantly iy above the green water
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[(From ** Britain Beawtifnl"
A MINIATURE MAELSTROM
The original maelstrom (the word in Danish means a great whirlpool) is a celebrated phenomenon arising occa-
sionally, and with much danger to shipping, off the island of Moskoe on the west coast of Norway

sl

Carthew & K inMifQA [Dorien
THE GNETIC COMPASS ST. RUMBOLD’S CATHEDRAL, MALINES
Navigators of ships were the first to discover the magnetic  St. Rumbold was an Irishman who converted the Malinois
properties of the earth, By a serics of observations to Christianity, but was aflerwards martyred there.
in different localities, it has been made possible to The Cathedral, named after him, dates from the fifteenth
check compasses to the true meridian century and is exceedingly fine both within and without

332

i
4
i



THE HYPOGEUM, MALTA
Here is a view of Malta’s amazing underground buildings. The circular decorations seen on the ceiling are’do
in red paint on scrolls, and still show quite clear evidence of their very ancient orizin

Photos from) THE HYPOGEUM {By courtesv * Wonders of the World"’
The Hypogsum at Malta is the most umportant monument belonging to the neolithic period. which scientists reckon
dates back three thousand ycars before the dawn of history. This astounding honeycomb of gallerics and rooms,
covering an approximate area of fifty-four thousand square feet, was discovercd by chance by a workman in 1902

333



[From ' Wonaers of the World "
THE KUTHODAW, OR THE 719 PAGODAS
A remarkable group of miniature pagodas built by a religious uncle ot King Theebaw, who wished to set up a record
of the words contained in the holy books of Buddhisin. \Written slabs were erected and domes built over them

HTOE DN [Carthew & Kinnutrd

{‘HE PRAYING MANTIS THE SIBERAIN MAMMO1H

Ilead, thorax and fore-limbs of a Rose-leaf Mantis are A perfectly preserved Mammoth, or Woolly Llephant,

portrayed. The awesome spines which grip the prey are  that formerly roamed over Europe. Its preservation is due
clearly illustrated to its having lain in (h~ ice for thousands of years

- (From * Marvels of the Univesse”’

. - THE MANTIS LEAVING MER EGG-CASE

It wouid be difficult to find a more saintly looking insect than the Praying Mantis, so called on account of the

way in which it raises its foreie;s,.as though in supplication, Actuau{ it is one of the mest rapacious of insects,
The {emalc is bere seen depositing her egg-capsule on the twig of a {ree .
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(By courtesy Carl Zeiss, Lond

MAPPING THE HEAVENS

| The photograph shows a 400 mm. twin astiograph in the Observatory at Nice, France. Astrographsare the princi|

\nstruments used in the mapping of the stars. The type shown consists of two four-lens objectives of 6 fect & inel

iength, a 7'g-inch guide telescope, and twin cameras for ot by 12-inch plates. The method of mountiag emables |
tubes to move fre



. Step, F.L.S.]
AN INSECT NECKLACE

These necklaces, worn by ladies in South Africa, are really

A species of scale-insect which attacks the roots of certain

trees. At a particular stage in their career, the females

cover themselves with a secretion which hardens into a

horny shell, varying in hue from clear yellow to brown

E. M. Antoriads)

" MARS
Forty-eight million wiles! This is approximately the
nearest distance of the planet Mars from the earth. It
1s therefore impossible to make definite statements as to
the possibility of organic life on the planet, though this
is to-day thought much less likely than it used to be

AN IMAGINARY LANDSCAPE ON MARS

“ome astronomers believe that the straight intersectory
»treaks in the photograph are artificial canals, built for
the purpose of making the best use of the scanty water
>upply on Mars. Three-fifths of Mars’ surface is covered
¥y bright orange regions, probably deserts, and this
imaginary picture illustrates a sandstorm
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[Dorien Leigh
MARIENBURG CASTLE
Marienburg, in Western Prussia, used to be the seat of the
Grand Masters of the Teutonic Knights, an order founded
in Palestine during the Crusades and later opposed to the
Slavs. The gigantic Castle at Marienburg is enormous
even for Germany

(From * Splondovwrs of the Hesrons"



H Mam, Theo Carral

!
NEST OF A MASON-WASP

Loy )
- THLE MASON-BEE

An amazing example of insect industry and ingenuity I'he Mason or Solitary Wasps are smaller and dark
The Mason Bee is able to construct a dome-shaped home  coloured than the ordinary kind and all the males a
in the form of several cells which she builds with grains  females are perfect; for thit species will not tolerate eit}

THE

of sand cemented with a viscid secretion from her mouth imperfect workers or imperfect females. In this picty
She builds 1 spring. and on completion of this exquisite  they are seen storing up food for the young grubs, whi
and sturdy home lays her eggs n 1l consist of a multitude of little green caterpillars

MASS PRODUCTION {By courlesy Ford Motoy Worl

Mass production is more or less a modern American invention, though in pa.ns of Euro) as in the Bata shoe-factori

@i Czechoslovakia, the idea has been developed to a degree far surpassing the origi ican conception. Abov
is a scene in the English works of one of the most famous mawwodmts in the world—the Ford Cas
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{Dorien Leigh

A PAINTING BY QUENIIN MASSYS
Quentin Massys or Matsys (1466~1530), a Fleming of Louvain, is belicved to have started life as a blucksmith, His
:ogks are mainly religious, but he executed portraits and a number of extremely sensitive studies in character.
The Banker and His Wife," illustrated here, is one of the best examples.  Note Lhe reflection in the convex mirror
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[Underwood Press Service

IN THE CRATER OF KILAUEA, HAWAII

The massive peek of Mauna Loa is still an active volcano: he and his companions have built the island, layer by
layer. - This picture of tne crater shows part of the vast wall of volcanic rock, nine miles in circumference, enclosing
the narrower circle of lead-coloured walls of the *“ House of Everlasting Burning "’
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7l

TWO PHASES OF THE MECHANICAL NAVVY
Machines of this type are capable of doing in a few hours work which would take a number of men several days.
Their two commonest uses are to remove the debris of buildings after house-breaking, and to dig away‘\oosc carth

[Carthew & Kinnaird

of modern cng;;c‘érin-g' h;vt;-ufmx;umtfl;st}-): -"rhermauvle;xscgcgno;n;b(;th;ntxmc and money enablés such projects
as slum-clearance to progress at ten times their otherwise rate
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Dovsen Lesgh

““THE JUDGMENT OF PARIS,” BY MENGS
Less renowned than the ** Judgment of Paris " by Rubens, this is nevertheless a great painting. Anton Rafael Mengs
(1728-1779) was a Bohemian. He travelled much, being at various times Court painter at Dresden, decorator of the
Spanish royal palaces for Charles 11, and painter of the holy pictures in Rome. The above work is now at Leningrad

By cowrlesy) (* Splendours of the Heavens ™

THE MYSTERY OF MERCURY'S AXIS
The exact inclination of Mercury's axis is not known but Schroter, in the eighteenth century, suggested that the
axis of the "swm-wln?ed messenger '’ was inclined considerably to its path round the sun, as is the case with the
earth. The effect of this would be to produce seasons, Their presumed rotation can be seen from the above picture
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A LARGE MERCURY ARC RECTIFIER [Courtesy B.T.H.

This might be described as a short-cut method of converting alternating to direct current. These rectifiers supersede

costly and clumsy rotary convertors. Our picture shows the first high-voltage (20,000 volts) rectifiers to be bult in
Fngland. Thev are at the new Droitwich station of the B,B C.

Courtesy Siemens-Schuckert . [Courtesy B.T.H.
DETAIL OF A MERCURY ARC RECTIFIER A MERCURY VAPOUR DISCHARGE VALVE
This photograph shows the anode-arm of a grid-controlled  This is a particular type of the gas-discharge valve
mercury arc glass bulb rectifier. The apparatus of which by which, with the aid of a grid control electrode, it
this is a part, is considerably smaller than the one on the is possible not only to rectify currents of hundreds of
Piocadilly line sub-station, being only of 600 voits, sco  amperes, but to start or stop them or control their force.

amperes oapacity The valve shown is used in high-speed welding
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Courtesy B.T.H .|
A MERCURY VAPOUR VACUUM PUMP
The pump illustrated is part of the mercury arc rectifier
equipment on the Piccadilly Railway. The mercury pump
has exceechugly high speed, and 1s heated by induction,
so that at no point does the temperature exceed zoo®
centigrade

blown on to t

(Keystone

METAL SPRAYING

The spraying of metal enables it to be coated with ease
on to previously impossible surfaces.
passing lhrough a fierce oxy-acetylene flame, and then

¢ surface by compressed air.

It 1s melted by

1t =olidifies

again almost as soon as drposited

Courtes: Chas. Wicksteed 114.)

A METAL-SAWING MACHINE
\The function of this machine bs yet another instance
of the amazing mastery which twenticth-century man
has acquired over materials. As the picture implies, it
is now possible to saw the hardest metals as cfhciently
and quickly as slabs of wood

| U nderwood Press Service

HOLY TRINITY MONASTERY, GREECE

The Monasterics of Metcora, or * Monastcries in the Air,

remain.

The River

b

inthe north-west of Greece, were founded in the fourteent
century on a number of precipitous, pillar-like rocks
There were originall

twenty-four, but only seven nor
encios can be seen in the distanc
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By courtesy - Martels of the Universe
METEORIC IRON METEORIC METAL
Meteors fiequently, reach the earth fiom outer space,and This sectional photograph clearly illustrates the
in many cases it is possible to collect quite large fragments. structure of a Meteorite. This particular porticn
This photograph shows a fragment of Meteoric Iron found is nickel iron metatolite, magnified a hundred and
in 1877 at Inulac, in South America thirty times

" Camelopardalus

Cassiopeia

[From ‘“ Splendours of the Heavens '
A METEOR'S TRACK EXPLAINED
¢ miembers of a stream of weteors move in paralicl paths, but the Earth, during its weeks of passage through a
kbroad stream, conztantly aiters the direction ot its motion as it rmgrme! round the Sun.  The effect of this is to make
the metcors appear to come from a slightly different point each mght



RUINS IN 'YUCATAN, MEXICO "
Savilis one of the marvels of Centrai America. 1t is an ancientcity inhabited by the Mayas long before the Spaniard:
arrived. This palace 15 one of the very rare examples of a three-storied Mayan building, and contains even to-day
no less than eighty-seven rooms

& WMtrs of the World ™
RUINS IN YUCATAN RUINS IN YUCATAN

Here is a fine cxawple of ancient art in the state of This colossal head, which formed part of a figure over an

Yucatan. It looks like a carving in stone, but in reality entrance, was found at Cancun Island, in the Yucqtan

the weird decorations have been moulded in plaster. In  Channel: another testimonial to the art of ancient

some of the cities this has been a common form of Central America and the high degree of civilization of
decoration the former races inhabitingit
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(Dorien Leigh

21

“THE LAST JUDGMENT,” BY MICHELANGELO
ads head and shoulders above even his great
he studied under Ghirlandaio and entered the
and from then

Scu)ptor, pai_nler, architect, and poet, Michclangelo Buonarotti sta
contemporaries, save Leonardo da Vinci.  Born at Caprese in 1475,
After the fall of the Medici Michelangelo went to Rome,

He died in 1564

household of Lorenzo the Magnificent.
onward his life was spent between Rome, Florence and Bologna
349



‘Il.c,._cnl‘.:x.l.....su~4.—<...Jqu:. r:.r..«.;c: 14V TER WULO) JIWEUAD Y ISHAE JY4 JU JIULIEXS 3UIAJILIIL JSOWe Ue "SISO ,,
*SJIp{Ing IWOs 4q Paydafas 2[quewW jOo AVO|q ' Woij ‘tol! ‘9IUIIO[.] 1E PIALED 9InSyY {LSSOJ0D E 3] 9y} uo 1AB(],, 'SEOIS LI SHioM jat Buejaguljy JO 0M} 31T Ja0qy
OTdONVTIIHIIN Ad SHALV ol
w3397 ustsoq) (50001




Conriesy Lari Lesss) |Courtesy Carl Zesss

A PTLAR MICROMETER THE MICROSCOPL
There are three types of micrometer. The one shown uses the methad The microscope, besides its obvious
of moving two fine wires liy a turnsriew across the lens of a telescope, uses to biologists and geologists, is of
and calculating the number of tuins. The accuracy is to 1/100th the highest iroportance in engiveering
of 2 mm. A micrometer’s purpose 1s to measure small quantitics—in for the cxamination of the structure
the case of astronomv, small angles. The iustrument here depicted  of metal castings. Above is a four-
1> astronomical eyepiece biologist's wnstiument

i
i
.
|
H

o

WO rvrxs OF mcnopaosu (By courtesy Marconi & G.
re are Lve Lypes of mi rbon, lectro-static, thermal, and piezo. The chea
rophone i that in wse with a tel H h 4 tbﬂ used in sound fim naeording and broadcasting, w
re frecdom of action must be db-td lo the peom or objects creiting the sound. Above are two types used im
adeasting

35t



TOWN UALL, MIDDELBURG [D. McLess

The Stadhaus, or Town Hall, of Middeltnrg is considered to be one of the finect in Holland. 1t was built at the begir

ning of the sixteenth century by Kelscrman of Malines,  The elaborately ornamented fagade is adorned with twent:

five statues of the Counts of [Tolland and Zeeland, and there is an imposing tower in the centre which rises to
height of 180 fect

H. J. Shepstone] (W.S. Berridge, F.2

1nc MIDNIGHT SUN THE MIDWIFE TOAD

In certain parts of the Arctic there is perprtual day This toad waits until his mate has laid the eggs and tl

between the end of May and the end of July on account  girds himself up with the whole lot. With the true fc

of the non-setting of the sun. Itis hereseenapproaching  thought of a parent, he confines his search for food to
the horizon on one of its complete circles sbove that level night, to safeguard the eggs
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{1 he Apent-C erai jo
MILFORD SOUND, NE\WW ZEALAND
In Milford Sound the scenery of South New Zealand reaches its culminating beauty. Under the shadow of the rock
glacial steeps the deep water becomes hlue-black in shade, while the feathery palmi-tree ferns clothe the cliffs, and &
thie back the snow white peaks sparkle in the sun. [t s 2 magnificent and majestic sight

[Carthew & Kinna
MILKING COWS ARTIFICIALLY
The electric milkinaid 1s time-saving, efficient and clean. A vacuum pump, acting through the milk pipe. produc
a sucking effect on the cow’s udder, which is rendered intermitient by a pulsator ; this is a valve which places the a
pipe alternately in communication with the vacuum and the outside air
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{11, ]J. Stepstone

A RIFTIN THE MILKY WAY

The Mijky Way, the outer i of our huge cartwhesi-like universe, composed of willions of stats, s figured in certain
parts, as are some of the nebule, with unaccountable black rifts (sce Orion). The photograph reproduced bere shows
one of the greatest of these rifts, occurring in the Milky Way's thickest part
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[Dorien Ieigh

THE VENUS OF MILO

'he most celebrated statue in the world. Seeing that most of the chief gems of antique sculpture were re-discovered’
uring Byzantine or Renaissance times, it is surprising that this Venus was not unearthed until 18z0. It is now in
the Louvre, Melos, or Milo, is a Greek island in the ean;Sea
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INSECT MIMICRY (Theo Carreras
Apart from those which are camoufiaged to resemble leaves, sticks and flowers, insacts of many species bear a}
resemblance to others on which their enemies do not prey. Wasps, for example, have many imitators. Above is an
amusing example of a small membracid (right) built by nature as a replica of the Leaf-cutter Ant carrying its burden

MINOAN POTTERY A MIRAGE
Bcfore the Bronze Age Crete possessed a high civilization, The phenomenon of refraction of light rays by layers of
but until recently even the later kingdom of Minos, of  air, which we call a mirage, is common to all five con-
which the Greeks wrole, was thought te be entirely legen-  tinents. Sometimes the phantom scene will appear with
dary. Recent excavation has proved its reality, and out embellishment or distortion; at others with an
laid bare some remarkalle pottery and staluettes of inverted double, as in this sketch ; at others again, the
a ent days whole thing will be inverted
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{E.N.I.T.

A CORNRR OI' THE CLOISTERS, MONREALE
The Benedictine Monastery which adjoins Mooreale Cathedral is a modern building, but .its beautiful cloisters,
which are in analmost peifect state of preservation, date from the twelfth century. This view of one of the angles
suggests a resemblance to the Alkambra in Spain

ICdrinew & Kinnasrd
THE MONORAIL

This type of transport, with gyroscopic balance, was
invented by Louis Brennan, an lrishman, who died in
1934. Healso invented the dirigible torpedo, and was for
years adviser on munitions to the British Government.
The Breanan monurail-car was produced early in the
century, and_ihc picture shows it on a sucressfui run
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From ' Bruain Beautsfui ™'
. CLIFFS OF MOHER
Here is County Clare's umivalled possession. At the
highest these majestic cliffs are over 600 feet and extend
for about five miles. They form, probably, the most
magnificent rock wall on the wholc Irish coast.  The tower
at the crest was built by Cornelius O'Brien in 1835 for the
~onvenience of visitors, but has since become a ruin




Lick Observatory)
A PHOTOGRAPH OF THE FULIL MOON
This photograph of the nearest of all Celestiul
objects, and the only one, with the exception of
Mars, of which we sce the actual sohid surface,
was taken just after IFull. Tt shows the vartious
*seas ' as dark areas

MONT PLLLEE IN ERUPTION
This view of Mont Pélée was taken within 8oo
frct of its riven crest. The terrible ernption of
1902 devastated one-tenth of thae island of
Martinique and buried between thirty and forty
thousand inhabitants. Great clouds of smoke
and a mass of fire appeared, whilst molten lava
and ashes swept down on the doomed city of
St. Pierre

. [Lick Observatory

. REGION OF THE LUNAR CRATERS
This photograph gives a good idea of the lunar Jandscape, and has an advantage over direct observation in that it i
.invalnable in fixing the outlines and positions of the various features, Larger telescopic instruments will give mor

detail but not such a good general idea !
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. (Dorien Lesg
QUEEN MARY I, BY SIR ANTHONY MORE
Anthony More, or Anthonis Mor, was a Dutchman of Utrecht, born about 1512, After visits to Brusaels and Rom
he became Court ter to Phu&g 11 of Spain. When Philip came to Ragland lo marry lh? Tudor, More came toe
and was knighted for painting this pertrait. Later he returmed to the Netherlands and died at Antwerp In 137
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“VIRGIN AND CHILD,” BY MORALES (Dorien Leigh
The pictures of Luis Morales have been much criticized, but exhibit remarkabdle skill in depicting devout emotions,
especially that of Christian sufferingf
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(From * Picturesque Furope™

CATHFDRAI OF THE ASSUMPTION
This Cathedial wac the Westmincter Abbey of Ruscia, {mn all the Tsars were crowned there. It has heen described
fas being <0 fraught with recollertion, so t~eming with worshippers. so bur<ting with tombe and pictures, from the
pavemeat to the cupola, that ite smal' ursa ot spacs is forgotten 1n the fullness of 1ts contents.” A contemporary
Aeceniption would sound very ditferent

’ “{(.‘muft'sy Dannler Lil,

THE MOTOR CAR--INSIDF AND OUT
The lower illustration shows a typic.! modern example of this type of transport, which sixty years ago was unknown.
Otto patented the first gas engine vehicle in 1870, Daunler and Benz foliowed in 1885 ; Dainler in 1886 used the
first carburcttor. To-day there are 30 million cars in the U.S.A. alone. Above is a modern Daimler chassfs
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Lourtesy 41 )

v it
Courlesy A.I

{
THE MOTOR CAR IN COMMERCE

The modern large-size commercial motor is 1n many ways an cntirely separatc invention from the modern private

car. The engine burus crude oil instead of standard petrol, and is in reality a road application of the Diesel ; the

drive is frequently imparted to the front as well as rear wheels ; the extra pair of wheels often added necessitates

special independent mounting. The omnibus in the upper picture shows a bonnetless development of coachwork

symbolical of the continual efforts which have to be made 10 cope with an ever-growing road passenger trafhc without
adding more than necessary to the number of vehicles congesting the roads
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- ] (Keystone)
MAKING A MAMMOTH MIRROR
JIn 1934, after a first attempt had failed, one of the largeat mirrors ever cast was successfully made at the Corning
Glass Works, U.S.A., for the world's largest telescope at Mount Wilson Observatory. The mirror is 200 inches across,
tand has to be without the smallest defect. Above, scientists are watchirg the glass being poured into the mould

{Keystone

MOULD FOR THE MOUNT WILSON MIRROR

Twenty tons of molten slass were poured into this curious ribbed mould for the great 17-foot ** eye * which is to see
four times further juto space than any before. Over three years of experiment were needed hefore a suitable cowm-
pound for the glass could be found
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(Dorsen Leigh

TME MOURNING PENELOPE

‘he above is the popular title of this exquisite sculpture, which is one of the treasures of the Vatican, Actually it is
ot definitely established whether the figure represents Penclope at all, and the charming pose may imply thought
asPmuch as grief. Penclope in Greek lore was the wife of Odysscus =
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[Theo Carrer

MOUSE-CATCIHING LOCUST
These powerful insccts are here shown hunting for their animal food. One has caught 2 mouse, another a large bi
spider.  This spiny-legged grasshopper from the Congo aflords probably the only example of an insect killing a fou
focted animal
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Neyrtene

A MOVING MOUNTAIN
Creeping mountains, which are sither crumbling away or seftling down
nto the earth, are noticed from time to time in many pairts of the earth,
ticdduding the Britishk Isles.  This strange picture shows a moving
mountain near Cochem Castle, Germany

MUD SKIPPLRS

These extraordinary creatures are remarkable for their eyes, which are
Placed au the tops of their heads exactiy ke those of certam prehistoric
rephiles of the Coal Age (g.v.)
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A MOVING COIL LOUDSPEAKER
Fhe moving ¢l tepe of londspeaker 15 so
nueh traer than all others that it s now
mote or less unmversal. A movable coll
s suspended i the unitorm magnetic field
of a2 horseshoe magnst | whenever the
wvutient changes the magnet attracts or
repels the vol

(Carihew & Kinnaivd
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(Deorien Loigh

MUSIC FOR THE BLIND

Not only is this ¢lever wire uotation for the biimd, Lut has been made by Llnd peeple.

- 24 g
Carthew & Kinnaird)

THE MUSCLES

, the parts of the body which cause motion and are

an " of meat. consist of clongated cells or fibres,

in respouse to nerve impulses, and

| by teudons to a bone or boaes.

h shows veins, arteries and nerves

1 It is tke invention of a
Fraulein Makler of Germany. Lycept for the few stamped wards at the boliom, wvary symbol consivts of thin wire
casily fashioned with the fingers,

The notes arc >tuck into a bawe coveied board

A
237 T IR
(Undermood Press Service
THE LION GATE, MYCEN.X
But for a small posiern Lhere was ouly one gateway to Qc
almost inpregnable walled citadel of Mycene—the Lion
Gale. Neble lions guard the gate to the prehistoric
Acropalis, It forms the most ancient picce of sculpturek”
extant amd was ciealed in the seventeenth century B.¢,

PN



(Theo Carreras
“ WHITE ANTS™ AS MUSHROOM GROWERS
The almost human ingeauity of Termites, esToacously known as ** White Ants,"” is indeed wondesful. They not only
hoard food, but actually cultivate their owa, by cutting and steriag grain and leaves, upon which, w!
Termites grow muchrooms ! In this ralarged representation they are seen gathering t
alletied te their culture

37e

fermented, the
mushrooms in the chambers
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H. |, Shepsione) (1o Arar.eis op ine Lonverse
* LTHE NAOSAUR A SAND-SAUCER

Thongh not much larger than a large dog, this animal  This is the egg-rihhon of the Nacklace Shell, and is com-

of the Permiun era owned the most remarkable spiae  posed of sand and mucns: in this the aggs are taid. In

- Nature has ever produced time the send hardens and protects the eggs

THRE NEEDLE FISH (W. Saville Kent, F.Z.S.
In lateral aspect there is nothing very remarkable about this fish, which Is here reproduced at about three-quarters!
of itsnaturalsize. Itis when seen “* end on ™ that its wonder become sapparent, for the creature is less than one-tenth:

of an inch thick]. -

T - i - o
SRR . 2 A .
A NTUSCH\WANSTEIN ¥CASTLE (Carthew & Kinnaird
This gigantic castie, trom its building in 1869 by Ludwig 11 until 1918, was the Lome o f the notorious Ludwigs of
Bavaria. It was built to the plan of another and smaller castle in the valley of the Neckar, and itself stands on
precipitous reck everlooking Hohenschwangen and the Alpsee
372
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(Courtesy Bureau of American cimnuiogs
NEW MEXICO: CLIFF DWELLINGS

The chift and rock dwellings of North America are not confined to New Mexico, but are plentiful in Mexico Republic

and in Arizona, There are three kinds : simpir caves, excavated caves wilh porches, and built-up houses such as are

bereallustrated. They were wubabited origimally by tribes of Indians, who resorted 10 the clifis maialy for protection
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{Kaystone,

NEW YORK: A SKYSCRAPER

This is one of the newest of the city’s cloud-scratchers, being the Radio Corporation of America Building in which
Radio Citv (see overleaf) is housed. Itixa good example of the new eflort to impact a little variety of decoration to
nse and monotonous piles. In the {foreground, by way of contrast, is the " old "’ Church

375



[Keystene
NEW YORK: TWO VIEWS IN RADIO CITY
Radie City is the name of New York's broadcasting headquarters. An amazing theatre has been constructed, which is
not likely to have a parallel in the world for many years to come. Above is shown machinery for controlling the
‘“effects,’ altering the stage, and moving the orchestia,

(Dorien Leigh
This is the switchboard controlling the curtain. Tt causes the curtain to be enlarged or diminished, to be raised or
lowered at any speed to any beight, and even to take on difereat shapes as shown by the studs on the board
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NEW YORK: A PANORAMA
e shown four different "im of really tall skyscrapers, and though neither the Empire State Building nor tehhe

rth Building is visible, they may be taken as representative of the city’s most striking erections. On the I
Is No. soo Fifth Avenue; next, the Chrysler Buflding ; then the Lincoln and Chanin Buildings
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[Carthew & Kinnaird

NIAGARA FALLS

Though not by any means the hiézm, Niagara 13 the world’'s greatest fall for volume of water. There are two
casoades : the American, and the adian or Horseshoe. The eﬁge of the latter is receding, so great is the pressure

of water, at the rate of 5 feet per year. The falls were discovered in 1678

{Couriesy ** Wonders of the World ™
THE YOME! GATE, NIKKO, JAPAN
The city of Nikko is approacked by two avenues, 50 and 30 miles long, of gigantic cryptomeria trees. The Yomei Gate
leads $0 ome of the many temples. Over anotber is carved the original trio of monkeys illustrating the legend, * see
mot, bear not, speak not evil "’
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[E. 0. Hopp<
LE PONT DU GARD, NIMES

This famous Roman agueduct, just outside the city, was built by Agripps, who also founded the batbs nearby.  Under
the Romans Nimes was very prosperous, but declined considerably after the fali of the Kmpire

" [The Photockrom Co.
LA MAISON CARREE, NIMES
[Nimes, one of the loveliest, cleancst, and healthiest towns in France, possesses more extensive Roman remains than any-
where else in the country. Of these the Maison Carrée, once a temple, now a wuseum, is the gem. Its preservation is
excellent, and it is often referred to as * the finest Greek temple outside Greece ™’
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(Carthew & Kinnaird
NIMES: LA TOUR MAGNE

This grand old watch-tower, 92 feet high, crowns a high hill flanking the town. It is easily the oldest relic in the pla

having been built in the early days of Roman occupation. It commands an almost unparalleled view of 2 wide area of

Provence, Other notable ruins at{Nimes are Roman bathspend a large amyhitheatresin which bull-fights are still
beld—where enoe the gladiaters fought ,
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DIAGRAM OI' A NORDENSON CAMERA
The first pioneers of 1ctinal pliotogiaphy were Noyes in America (1862} and G, Bagueries in Nancy, Fruance (1889). But
one problem was to make the phofography ** flure-fres,” and not until 1801 did one Gerheff take the first relativelv
successful picture, Professor Nordenson evolved his camera at Uprala, Sweden, from an earlier tyvpe by Dimmér

(Cotirtesy Carl Zesss, London

THE NORDENSON RETINAL CAMERA

This remarkable instrument is in reality no more than a camera attached to an ophihalmoscope, but its outstand-

ing photographic achievement may be judged from the above pictures, taken by it, of the intcrior of the human

eye. Hitherto ro satisfactory permanent record of what the ophithalaroscope revealed had been obtained, but with
the Nordenson camera it is possible to make an accurate study of pathological changes
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(Cartkew & Kinnaird
9 A NOISF METER
;Noise-meters are instruments for measuring 'n units called decibels any sound from an aero-engine to a whisper ;
|hoy are of immense value 1a plaoning for nowse-abatement in cities. The noise meter consists of a microphone and
an amplifier, a weighing flter which attenuates frequencies like the human ear and a further ampliter to make the
taintest sound mecbanically measurable

rom ** Splendours of tke Heavens®

F
NREBULOSITY SURROUNDING NOVA PBRS&X, 1901

Nova Persei is th { omc of the moct comspicuous '‘mew '’ or temporary stars ever observed. To-day only
h?:ﬂv vh::ll:h :b:.::-:’ powes ful telescoprs. brstu was ia 1901 easily discernible with the naked eye; this fong-
enponiire photugrank show: the aebulesity wNe swrounded it soom after Lhe original outburst
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(H Basts

Oak-apples are always formed at the end of shoots. The right-hand photograph shows the wingless female crawlin

up to deposit her eggs in the bud, which will then grow into the ** i pple ** seen on the left A remarkable thing

that the wasps produced in the galls are winged, and lay their own eggs down among the roots. The wasps born her
are agaiu wingless, and crawl up to form oak-apples

" [H. Bastin
OAK-APPLES AND THE GALL-WASP
On the left an oak gall or oak-apple is cut open to show the wasp-grubin the interior. On the right the young mature
wasp has bored its way out of the gall by the hole seen just beneath it, The galls are formed as sustenance for the
grub, which feeds on the pulpy interior
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[Cuarthew & Kiinasrd

OIL SEPARATION

There are two types of o1l separator : that whichseparates one oil from another, or purifiesit ; and that which recovers

lost o1l from waste  Two models of the latter tvpe are here illustrated.  Their particular nse s to recover oil from
bilge and ballast water on ships, and they are so built as to be impervious to sea motion

et
Pt

foeo o o g
(Courtesy Carl Zetss, London

-

AN OPHTHALMOSCOPE

Vhis is an instrument for examining the surface of the retina in the human cgc, and for exawmining the refractive
yroperties of defective eyes. The principle involves ordinary microscopic maguification plus the addition of a concave
iand therefore magnifying) mirror with a hole in its centre. Ophthalmoscopes are also used by neurologists and
: physiologists
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THB ROMAN THBATRE, ORANGE

Conrtasy Cambridgs Instrument Co
AN OSCILLOGRAPR

Mt, Wilson Obsmm
ORION: THB ARK PATCH
The oscillograph's purpose Is to record the wave-forms of an electrio

This delicate strand of aebulous tissue near
Orion’s belt is invisible save to the camera, current. The invicument showa here is doubdl lntmltlnu {n that
Sclentists have yet to golve the nature of it incor| lpomalcinematognph camera, with { peeds aad pro-
the mysterious dark patoh ig the contre  vision for two widths of 8im (s0e algo-Cathoede Rly Ogclllomph)
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(Dorden Leigh

. ORCAGNA'S "THR GLORY OF PARADISE "
" Orcagna *' (“ the archangel ) was the nickname of onc Andrea di Cione, a Florentine painter, sculptor, and
architect of the early Renaissance (1308-68). The above and similar frescoes in the Church of St. Maria Novella,
Florence, are considered his best work, though oll(t;ex lhmogl e;tmp\et are to be found at Pisa and in the National
allery, London
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[Dorsen Leigh

ORKSTES AND ELECTRA

Orestes was the son of Agamemnon and Clytemnestra. Clytemnestra and a lyver ‘nurdered Agamemnon. Electra,

Orestes’ sister, then took her brother to their uncle, where he becam- niendly with a male cousin. The two young

men cventually killed Clytemnestra and her j)aramour, but the deed drove Orestes mad The tragic brother and
sister have never been so finely depicted as in the above group, now at Naples, by an unknown sculptor

3go



[Doyien Leigh

T FORTUNA OF OSTIA
Ostia was in olden days the port of Rome ; it dechined on the fall of th- Empire. and thong* rebuitt during the mi ldle
ages it again lapsed into nonentity and is now conspicuous only for its medimval and Roman ruins.  Among the jast-
named nothing has been found to eqnal this splendid and Amazonian depiction of the Goddess of Chance, carrying
her horn of Pleaty. Fortuna wae extensively worshipped in the ancient wotld
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[Smith's Asrcraft Instrumen
OXYGEN APPARATUS

(Carihew & Kinnaird

THE OTOPHONE

This, like the instrument illustrated under ** Deafness,” depends for its function on the possibility of transmitting
sound to the brain by means of vibrations imparted to the bones of the skull. This particular device, however, is
! the earpicce can be held to any part of the head or face with undiminished cficiency
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JCurmy “ TWonders of the Werl,
PAESTUM: THE TEMPLE OF NEPTUNE

SPRAY BOOTH  (siz£ OF BOOTH AND NUMBER OF FANS DEPEND ON
CLASS OF WORK)

(TYPE DEPENDS ON CLASS
/ .OF WORK TO BE DONE )

;/ /PRiSSURE Gavees  .-Sasery Vaive

J . n ‘)
'/ Ma Air Line ‘) (“AuromaricRequLaro

Air"Compressci
DRIVEN FROM
/ PSR IR, )HRP‘HRG
- ~ SEPARATE  ELECTRH

AR Recewver MOTOR OR OTHER
. FORM OF POWER

% SveronDrai iTap

Exnaust Fan  Tuen Tasie

PAINT-SPRAYING

St ds

(Courtasy Aerograph Li

Paint-spraying,
time saving, bu!
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From ** Pdmm an:&) Iv Xmm * Picturasque Ewrope
A ROSE WINDOW IN PALERMO PALERMO: S. GIOVANNI DEGLI BREMITI
This fine rose window is In the Church of St. Francis This mosquc like *church of the five domos' was
of Assisi, one of the most celebrated of the old churches founded in 1142 on the site of & church built by Gregory
of Palermo the Great. Note the Saracen style of architecture

(Courtesy*’ Picturesque Furope ™

THE CATHEDRAL, PALBRMO )
‘fu Cathedral of Palermo was built by an Eaglishman, Acchbishop Walter, in the twelfth century ; it contains
< tombs of many bishops, and the massive silver sarcophagus of St. Rosalia. The west front is a inc example of
Sicilian pointed architecture, and the south porch is very richly ornameated
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(ENIT

THE CLOISTERS OF S. GIOVANNI DEGLI EREMITI

The ¢ oisters again show marked oriental influence, and are reckoned as one of the ** high spots ' 1n this city of
glorious buildings  Palermo reached its greatest glorv in the thirteenth century, when it was the capital city of the
Emprror Frederick 11, Intermingling with the mediaval architecture is the most luxuriant and exquisite foliage

(A merican Colony, Jerusal

THE GRAND COLONNADE, PALMYRA
The Roman capture of Palmyra (A p. 273) was the result of an attempt by its notorious Queen, Zenobia, to just
ber epithet of ** Queen of the Ilast "’ brancluding all-Syria, Asia Minor, and Fgyptin her sway. The Grand Colonna
‘ran down the main strect of the proud capital and was thronged all the year with merchant caravans

398



1594854 $11 pagdear amej s £310 3y} ‘Uerpel ISpUn ‘UagM ‘SOWIIl UBWIOY WOIf S31EP 3137 UMOYS 31 Sufewmal asoym yary jegdmnir] ayp

*20U312JWINOIID UT SA[IW Z1 21am s{[em 431D o) A[[RUISLIO

wagosnsaf ‘Su0j0) upIIIME ]

“BI1iS Uf SUINJ Jo dnoi3 1s981e] oy suiewal , 'SSOUIAP[lAy 2Y} Ul JOwpE], ,, §,UOWO[OS GIls PIJIIUIP! SImIIWOs ‘BISW] e
VIANTVd ‘HOWY IVHIWAINL FHL

99

3



ourlesy) uan of the We

) y X (]
CULEBRA CUII‘, PANAMA
The Culebra Cut repressnted one of the most intensive  Another picture showing the almost ins<uper
dredging and rock-Llasting schemes of the Panama  dithculties encountered in the construction of
Canal construction. The difficulties encounteied can be  famous cut in the Panama Canal. The rock 1s b
appreciated from this photograph blasted out at Contractor’s Mill

GIGANTIC RNTERPRISE

(Ko

THR PANAMA CANAL

The Panama Canal represents the biggest triumph of maritime engineering that has ever taken place, Be

de Lessep’s original planning of the scheme in 1879 and the formal completion in 1920, approximately £130,00
were speot. The above photograph shows a waribip passing through one of the focks
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warthew & Knasgr
THIE PANTOGRAPH AND EIDOGRAPH
Both these wustiuments fulfil the same function—the accurate copying of drawings on a larger or smu.ller scale; *

they are theicfore of use maiuly to architects and surveyors. The principle, though difficult to explain in a few
words, should become fairly apparent by a study of the above sketch of an exdograph

(Babcock, Wilcos Lid.

PAPER-MAKING

A Frenchman, Nicolas Robert, waa the inventor of the first machine to make paper in bulk, at the end of the
eighteenth century. Most papers nowadays are made of a combination of rag, esparto grass, and wood-fibre. Above
are seen the furnaces and boilers used for steam-heating the cylinders which dry the pulp
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(Carthew & Kinm
ANOTHER STAGE IN PAPER-MAKING
After being mixed and beaten, turned on to an enormous wire mould which is * joggled " from side to side to c
interlocking of the fibres, and then steam-dried, the paper finally passes to the glazing rolls and is chopped intoshe
Hand made paper is, however, by no means obsolete

(Key

PARACHUTES
The parachute's origin is attributed to Leonarde da Vinci, but not until the late eighteenth century did one /
Garner in make the first successful parachute descent from a balloon. The modern parachute owes its success to a
boy, who suggested the hole in the top to prevent oscillation. The parachutist illustrated above, about to jur
training for an R.A.F. display
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(Courtesy ** Marvels of the Universe
BIRDS OF PARADISE

The plumes which grow from the back of the Paradise Bird's head are the most extraordinary to be found in the
whole bird world. Divided into enamclled lobes of pale glistening blue, they are twice as long as the bird’s bodv.
Birds of Paradise live in New Guinea and Northern Australia. There are several varicties

[Courtesy }Ilarvrs of the Um(’re "
THE PARADOX FROG
The tadfole of this South American frog attains in real life to about four times the size of its portrait here, yet the

wature frog seldom measures more than two and a half inches. Cases of ' growing backwards ”* are not uncommon
in nature especially among eels, but few cxamples are gnite so exaggerated as here



(Courtesy ** Marvels of the Unive
THE PARIASAUR
I lie albgator and erocod:le of to-day scem alieady to be envisaged in this byzone reptile. Pariasaur’s chicfinte
however, is that he is beheved to be an intermediate link between lnamnulq and the toad class of reptile. Th
only g feet long, he is one of the earliest known creatures

(T he Photochrom

PARIS: NOTRE DAME

The Cathedral, famous forits llying buttresses and its zargoyles, stands on the old lle de la Cité, which was the nucle
of ancient Paris. ‘Tbe preseat building was begun in 1163, and is a finc example of the ﬁrst two Gothic periods. Nc¢
the resemblance to the Cathedral at Bourges
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THE CHARTERHOUSE OF PAVIA [Dorien

Pavia, on the River Ticino in Lombardy, is one of those ancient towns still surrounded by medieval walls, its

still crossed by a covered-in bridge. '[Kc Cortosa or Charterhouse is five miles north of the town. It was fou
in 1396, it is curiously Spanish in style; within are cloisters no less lovely than the beautiful facade

THE PEA WERVIL (Hugh Main, F.E.S., and Harold Ba
The first two photographs show the resemblance between a pea which is mercly dimpled by the pressure of its fellows,
and one 1n yvhu"h the weevil grub already turks, but betrays its presence by nothiug except a (amt'd:scolourauon.
The third photograph is a cross seciion of a pea from which the mature beetle is about to cut its way out
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(Key:
PEARLS
Pearls are due to the attempt of an oyster to rid itself of a minute worm, and occasionally of other irritant:
secretion of nacre (mother of pearl). ;nrl-ﬁshing is popularly associated with the South Pacific, but the fi
fisheries in the world are in the Persian Gulf. The above pictures show (left) pearl-blisters forming; (right)
famous ** Southern Cross,' one of the mos! extraordinary natural formations hitherto discovered since the
of the industry

[Underwood Prass Serv

: THE GREAT BUDDHA OF PEGU

The accidental discovery of this huge figure in a Burmese forest is onc of the great modern romances of the East. T
Buddha is 180 fect long aud 147 feet high. The photograph shows it soon after its finding at the beginning of ti
century
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{From ' Wonders of the World

ENTRANCE TO THE MING TOMBS, PEKIN

Hhe Ming Emperors’ tombs at Pekin (Peiping) and Nankin are characterised in the main by gigantic statues of
men and aninals, but at Pekin the most beautiful object is the graceful five arched entrance gate. It is of white
. warble, roofed with dark red tiles

(Courtesy * Wonders of the World "
PRKIN: THE MING TOMBS

There are Ming cemeteries at both Pekin and Nankin, and in either case a long avenue of stone figures and animals
forms the approach. At Pekin these beasts number 32, of which a representative quartet is here seen
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PENGUINS [From,' Wonders of the Wo

[Courtesy ** Wonmders of the |
THE GREAT STAIRCASE AT PERSEPOLIS .
Persepolis, ancient capital of the Persian Empire, though by no means of the practical importance of Babvlon .
Susa, was the burial-place of the kings, and, as Alexander found on conquering it in 331 p.c., was immenscly wealth
Though burnt by Alexander, it continued to play a prominent part until the Middle Ages. Thegreat staircase once le
to the palace of Xerxes and Darius
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PETERBOROUGH CATHEDRAL {A. H. Robinso
The west front of this cathedral is generally held to be the noblest example of Early English exterior work in Britain
In the niches above the huge arches there are in all thirty figures—an odd mixture, ranging from the Apostles t.
early English Kings! The building was founded in the twelfth century on the site of a seventh-century monaster)
1t became a Cathedral in 1541

e
PETRA: THE TROQASURY OF PHARAOH PETRIFYING WATER!
Petra, Arabia, once capital of the Idumaeans, stands in a  Petrifaction, which has the effect of turning to sto
’pt‘e between the Dead and Red Seas. It is remarkable  almost any animal or vegetable matter, is caused by t
or 1ts temples and palaces hewn from the solid rock. This  chance solution in_streams and springs of silica. lin
Temple of El Khasneh, believed by the Arabs to hold  and iron pvrites. The Dropping Well at Knaresborowy
Pharaoh’s treasure, was built by Hadrian in aA.n. 131 Yorkshire, here illustrated, is a famous petrifying stre:

410
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{Dorien Lesgh
THE SCULPTURES OF PHEIDIAS

heidias (500-432 B.C.) 1s universally acknowledged as the gicatest sculptor of all time, without exception. He was

orn an Atheman, and his opportunity came when Pericles ordered him to adorn Athens ; above is one of the resulting

dotnments, on the fiicze of the Parthenon. Pheidias worked in bronze, gold and ivory as well as stone.  He dicd m
prison —an ironical close to one of the greatest lives ever lived

{Dorien Lesgh

**TWO HORSEMEN,” BY PHEIDIAS

Here are two more figures from the frieze of the Parthenon. Pheidias also decora
credited with a huge figure of Athena in bronze, the Lemnian Athena, a gilt Atheee - ., X 3
and a final Athena in ivory and gold. An accusation of stealing the gold for the latter brought him to prison
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[Courtesy ** African World

ANOTHER VIEW OF PHILAE

Thus modern photograph shows the island at what is now almost its lowest water level. The Temple of Isis is in th

backgiound, and tn the forcground 1s the next most famous ruin, the Hyrasthrum, or Pharaoh's Bed. There s
hight grace about the latter which 1s suggestive of Greece rather thau Egypt

(EN 4

THE TEMPLE OF ISIS, PHILAR
Philae 1s anisletin the Nile 5 miles south of Assou
Unfortunately for picturesqueness, the waters o
that the buildings are often wholly submerged.

an, and contains as fine a selection of temples as any spot n Fgyr
{ the river have of Iate been so much raised by the Assouan da
This photograph and that on he next page were taken prior to tl
dam's construction
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ANOTHER VIEW OF THE

3o e 18 the most ampaortant of Philae's riine.

(F N4

TEMPLF OF 18IS

On the previons page the Second Gateway is shown ; here the

Great Peristyle, or Hall of I:llars. There are paintings of Chiniat in the Hall and it 1< interesting to note that the
similarity between Isis and her baby and Mary and hers often led carly Christians to worship the wrong goddess !

1ts, indeed, moie than probable that the modern concep

fion of the Virgin as directly derived from this lgypltuan

deity. Philae (o Elephantine) Istand first came nto pro-

nnence as a renders ons, for commercial preposes, between

the Fguptians o the black Nolnaos of the sonth 1t
atands et below the st Cataract

ourtesy B.T .}
A PHOTO ELFCTRIC CELL AND REJ Y
It1s doubtful whether any scientific discovery ( test
times has 8o quickly found so many application ° m(}" ‘:)‘
slectricity. The principle is simply that of *73P10

Eperate an clectrical relay the emission of elec‘{‘i‘i‘:"ffo:“"
metal plate when a beam of light falls on JonAbaw

. he soirce of light is sren at the upper eud o the flex

[('tw‘rl(ty Carl 7ei+ 1 ondoy
A PHOTOMETER
Photometry is a (:uummson'n( the iluminating power
«r(;‘l)iﬂercut sources of light.  The photometer 1\!ustrpted
1s an astronomical type used for measuring the bright-
ness of stars against that of an artificial star within
the instrument, whose brilliance can be varied and
ascerfain~d by mean- of the waled wedge below
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(Courtesy Carl Zeics, Lond:
PHOTOMICROGRAPHY

The photograph shows a highly developed form of microscape and camera which can be used for microscopic observi
tion and photngraprhy (photomicrography), low-power survey photography, or macro-photography of large object
he instrument works with incident light and magnifes from 50 to 2000 tinies

Daorien Letgy =~ {Necretiv & Zambr
Here is 1 I'th' NIGHT C;‘“ESA PHOTOGRAPHIC TEMPERATURE RECORDS
lere is the aerial instrument by which the flashlight i ‘iati di
picture of Manhattan atnight (p. 413) wasobtaiued. Itis a:;t::;mﬂt‘:_‘ ‘i:‘,‘;‘:g"o,": pt;e ‘f.’gf.',':‘ { ﬁf.cc‘"‘,,',g
shown mounted in its normal tion on the aeroplane. revolving drum, a camera is arranged to take photc
hough first used by the US.A. Armg Photographlc g aphe, at regular intervals, of the thermometer. Th

Service, the invention originated in Germany film thus accumulates an accurate record



Cm;{:sy iﬂ’(umm»bchchn] :
PHOTO-TELEGRAPHY

This term, which is loosely applied to several
different processes, is here intended to mcan
the transmitting of pictures by telegraph. The
{llustration shows the transmitter of a German
system. The process, which is in wide use, should
not be confused with wireless picture-telegraphy

° v
PHOTOGRAPHY IN THE DARK

[Courtesy Ssemens-Schuckers
AN ELECTRIC PIANO

This instrument is a result of the combined genius of the

Bechstein piano-makers and the Siemens electrical experts.

The piano is * real '’ and is played in the ordinary way, but

the vibrations of tbe piano-wires are electrically trunsmitted

to a loudspeaker ; the result is that the piano can be heard any
distance from where 1t is played

[Dorien Leigh

iis arresting photograph was one of the first ever to be taken in the dark from an aeroplane. It shows Manhattan
'~~d, New York, by aerial flashlight. The achievement of illuminating so clearly a scene so far away 1sa remarkable
scientific triumph, only obtained after years of patient research
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praves
{Carikew & Kinna
PISA- THE CATHEDRAL AND LEANING TOWER
Pisa, capital of Puscany, was i olden days the maritine rival of Genoa and Venice, but has to-dav ceded pride of pl
to Leghorn. Yew citics, exen in Ltaly, ate 3o rich i fine busldings.  Amongst these, the maible Guthic cathedral du
from 1063-1118, and the celebrated Campaaile, or Leaning Tower—14 feet out of true—from a.p. 1174-1350.
Tower was, of course, not tended to lean, but suffered a sinkage of the ioundations dusing construction

e

(E.N
FRESCOES IN THR CMURCH OF ST. FRANCIS, PISA

The Church of St. Francis is less famous than that of St. John, but the frescoes which cover many of its inner
are amongst the greatest treasures of Tuscany. This photograph gives a glimpse wnto the Capitolo di S. Bonave
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[W.F.

S. GIOVANNI FUORCIVITAS, PISTOJA

Pistoja is an old walled town on a spur of the Appenines, 30 miles north-west of Florence. Itisa hulth( &l
rtly owing to its baving been a favourite summer resort from immemorial times, it is full of fine buifd
E:umh of S. Giovana{ was founded in the th century, the fagade added in the fourteeath. It is a fine s

of the Middle Ages whea they were at their best
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{C ourtesy ** Splendours of the Hea.
THE FORMATION Ol THE PLANETS

pmﬂh»m, On the deft, Laplice’s theo ry was that 1 ball of gas, rotating and contracting imereased s speed until it
. T athat the eondensation of an eavhier ring The other theory was that ane
Vo vhich Tett our sun rcspirals, These, condensin
came the planet-. The st of the.ct
cecond s by no nreans proved

(Carthex & Kin

THE PLANIMETER

A planimeter 1sanmstrument forltecmmiag the area of any figure, regardless of shape. The tracing poin

on the rizhtis guided round the boundarv of the figure, thereby causing the arm supporting it to roll upon the
scenn the left foreground, The figure's area 1s ascertained from the scales operated by this
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PNEUMATIC DRILLS [Carchew ¢ himnaerd

Pucumatic tools - drlls, riveters, hammers  are worhod dincctiy by compressed anwhich they obtam from a macd e

geperallv on wheels) to which they are attachied by o flexable tabe T the case of diills the o works protars i tom

ctarore hotzental evhodor ) exacthy g steain evbinder s wark o These petons turn w central verteal shalt on
wher o pomnt s the doll head

I Walhs, [From ** Marvels of the Umiverse "
A LIPPED PITCHER PLANT PLANTS WHICH EAT INSECTS
sasa differcnt hind of mwscct-trapping pitcher  ant from the Inscct eating plants are of numerous varicties ;
tsman’s horn of which a scction 1s <hown on the 1ght. The some, as the sundew and butterwort, are sticky ;
tman’s horn grows straight up vut of the ground, Lut the type others, as the " Venus's Flytrap," close their
icted above hangs its prtchers out at the cnds of ats leaves, half-folded lcaves Iihe jaws when touched ;
Note the movable hds othars aguin, as the American pitcher plant here

421 shown m sedtion, (ntice the insect to tumble in



Courtesy Dunlop Rubber Co.)

A PNEUMATIC-TYRE}§ MOULD

cast, like jellies or ingots of metal, in a shaped

¢ hich the rubber is poured while in a glutin-

ous state. The mould is of steel and is madec in two

halves which are eventually clamped together. Here
one half is seen being engraved

[Courtesy Dm;lop Rubbes
PNEUMATIC-TYRE TESTING
Such a great deal of safety depends on the reliability ¢
modern tyre that the most stringent tests are applicd t'
it leaves the factorv. A heavy weight, with a knife ed
spike underneath, is dropped on the inflated tyre
heights up to 200 feet to test the casing

PNEUMATIC-TYRE MAKING
Though the processes of manufacture are many, the processes of testing are almost as numerous before the tyre le:
the factory. Here is shown the wear- and tear-testiag machinery. The metal filywheel against which the tyre pre
can be made to revolve at speeds up to so m.p.h., and to the arm holding the tyre the equivalent of 10 tons load
be imparted
422
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(Dorsen lLeigh
POLAR ICE: HOW ITS DEPTH IS FOUND
The heavy pack ice, interlarded with icebergs, of a polar winter, or the serried ice of a glacier, cannot be mcasured by
actual penetration. The method is to radiate a sound-wave through the ice, and to time by special instruments the
wnterval before the wave reaches the earth or water ; this is possible because sound tiavels at different and known
speeds through different substances

4. E. Smith) (From ** Marvels of the Universe '
OLLEN

MALLOW POLLEN
The transparency and’globular form of this pollen gives a Here are shown six kinds of pollen as seen in the micro-
strong resemblance to insects' eggs. Even here, however, scope. In the left-hand row arc Mimosa, Lesser Bind-
he roughness of {he exterior can be discerned. The mallow  weed, and Rosebay Willow-herb; on the right are Sage,
i a plant related to and closely resembling the holivhock Cedar of Lebanon, and a species of Thistle
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HOW POLLEN IS CARRIFD
The photograph ~how-, highiv negmmted, a single pollen gran and the hind feg of that greatest of pollen carru
the himble bee The grannas e prcked ap by the ooty coat as the bee gathers the nectan, and are then transter
by the ansect to cepecial = potlen bag o one of the hind legs

Y

&

o

f:;?f X

[Cartheiwe & Kinn

A HUMBIF BEE REMOVING POLLEN

!!mr the ber's method of temoving the polien fiom its coat for eventual transferences to the © bag 7 s easily <
The hairy hind leg s long encuah, and w0 jointed, that it can cover the whole of the appropriate flank n one ¢
sweeps, Hamble bees) as common bees, are divided into ferales, workers and drones
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[Dorien Leich

“THE SPEAR BEARER,” BY POLYCLETUS
Polycletus of Argos was a contemporary of Pheidias and Myron, in the fifth century p.c. As Pherdias was head of the
Athenian School. so Polycletus was head of the Schools of Argos and Sicyon. The Spear Beascr ot Doryphoros (whose
spear was held in the left hund) became knawn as the Criterton, o1 perfect ample of the proportions'of man,
Polycletus’s shigmifis 15 only surpassed by that®f Phewdias
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; o
A BAKER’S SHOP, POMPLII

When the great eruption of Vesuvius in a.p. 79 buried Pompeii, the burial was so complete that during the Middle
Ages the very site was lost.  This was te-identified in 1594, but not until 1763 did excavations begin. They are

still continwing.  In this picture note the oven on the le{t and the grinding-mills in the centie. In the road leading
to this bakery the marks of chariot-wheels ate still visible

| fo ST ¥ 4

(Photos from ** Wonders of the World "
HOUSE OF THE VETII, POMPEII

So swift was Pompeii's destruction and so preservative its covering of lava that the very forms of the flecing people
have been preserved. The House of the Vetif has been restored as far as possible to its original state—cven the plants
being only such as are known to have grown there of old
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. {Donald McLeus
ROMAN MOSAIC FOUNTAIN AT POMPEIL
Pompeii s remarhable not only for 1ts buildings and relics of commerce, but for its art.  On some of the walls a1
paintings whose range of colour, conception and ticatment of t he human form make them unrivalied by anythmn
until the work of the later Renaissance artists,  1n the kindred art, mosaic, the high standard of the Byzantines
equalled if not surpassed
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ToStepTE L
THE PRIONUS DREFLTIE
This photograph, about o4 tes natun d size, shows the head ot the boetle wallang tovand (i
the most consprcuous of ~o called  hovned ™ beetles, the horns bong e teality enormonsty powertul jaws
mystery of the varnous horned beetles i that m hatdly any cases have iodmahsts discovered why they shoubd b
horned. 1o ~ome vancties the Loms are not patt of the jasws, Wt progect o the top ot the head

Tt one of

(Dorien Leigh
'JUSTICE AND VENGEANCE PURSUING CRIME,” BY PRUD'HON

Pierre'Paul Prud’hon (1758-1823) is chiefly known for his famous portrait of the Empress Josephine which now
hangs in the Louvre, but from an artistic point of view the above is probably his best work. Prud’hon spent much
of his life in i!ome, where he won the Grand Prix in 1782 and later became a close friend of Canova

2E 433



[Courtary Tni. Combustvon 1ia
. A_SCREEN PULVERISER
This is vet another ice used for the surface work upon ores n
the mining industry. The rotating screen in the centre porticn
s driven by the electric motor on the right, and the material s
fed thiough the chute un the left

From ' Marvels of the Univarse ')
RADIOLARIANS
Same skeletons of 3 class of radiolarians called polycystina were
illustrated under that title. Here a mixed group uf the micro-
scopic organistus is shown as in lite. Nearly all radiolarians
are phosphorascent. The feciers ocollect foad, the tiny internal
glohes stors {0od and cause locomotion. The creatures mostly
Jive far from land in the tropical ooceans; s« they die, thev
vollect in vast depouts ot radiolarial cose, which, when cement-
ed mto rock. torms beds of chert. In simpier sproies the
gheieion is merel: a series of needies »smbedded 1 protopla m.
Radiolaria can live at soo fathoms

134

(Pulsomster En
A PULSOMRTER STEAM PUMF

At the widest part of the pump are two cha
separated wertically, but having a commons
tube below and outlet above, Through th
pipe steam is admitted, and the pressure

by il on various valves raises the wa
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[Courtesy “Wondese of the World "
) RANGOON: THE SHWAY DAGON
This huge cone, 368 feet high, is the central point of one of the most extrantdinary bhuilding . in A«
tacle to base, though taller than St. Paul's Cathedral, it 1s covered with gold, and the vanc at the 1op 1s set with
wer 4,600 diamonds, emeralds and rubies.

. From pin-
Buried in the foundations of the great Burmese temple 1< a golden
reliquary said to contain fonr hairs from the head of Buddha
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[Dorien Lesgh
RAPRAERL'S LA BELLE JARDINIERK"™ (IN THE LOUVRE)
Rapbael Sanzio (1483-1520) was born at Urbino, Tuscany, in 1483. Trained at first under his fatber, he haished
his art education at g’mgh uader Perugino. Without beiag a copyist, be bad an amaring faculty of assimilating
the best qualitics of other masters, and he benefited much from his friendship with Leonardo da Vimeci aad
Michelangelo. His works, though exclusively religiows, were versatile, and he left no fewer than 1,400 of them
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(W.F. Mensell
RAVENNA: THE BAPTISTERY

Some of the churches and monasteries of Ravenna are of great antiquity. S. Vittore dates from the fourth and

Santa Agata from the fifth century. In most of these ancient fanes are to be seen exquisite mosaics, relics majaly

of the era of Ostrogothic domination in Italy. The mosaics shown above are sizxth-century work, and characteristic
of the far-off days of Ravenna’s glory. (See also pveriaafi
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arthew & Kinnaird)

REFRIGERATION A RITFRACTOMETER
The photograph <hows, not a domestic refogerator, hut one Broadly  poalang, o aehactometer i, aoy
used by a dairy to cool fifty gallons of mulk per hour The sosttament for measunue the indices of refrac-
punciple ss the same whether milk or cooling aie s oreulated, tian but one of the connmonest forms, which
and depends on the tact that o hguad or gas v o
compressed and then allowed rapidly to expand cools nteatly tevence tonges of lights 0 alvo an accurate
in the process of expansion The earhiest refrigeraton was the pange £ very mnute masitudes, e gooan

we creats b freeqen

—-m—mn—um” -~

REINFORCED CONCRETE [Carlhtw & Kinnaird

Reinforced concrete i~ cancrete strengthened with non or steel 10ds in the patts able to greatest stiess. Though

to-day the chief use of the Wivention 1s for tauks, floors, bridges, and bldings, 1t i. al:o applrd occasionally to ship
construc tion, as ilustrated

441



(From "' Wenders of the Weorld

RIO DE JANEIRO HARDOUR

Rio Harbouir is generally acclaimed as the most beautiful in the world. The mouth of the bay i} only a mile wid«
but the water, deep enough for large vessels, extends back for nearly fifteon miles. The sconery-is sxtremely lovel

From ' Marvels of the Unirverse™)

[Dearien I 2i

RHBIMS CATHEDRAL

The Cathedral of Notre Dame at Rheims is said to possess in |
western fagade one of the most tper!ee! masterpieces of the Mid¢
Ages. Completed in 1241, and for a long time the crowni' g pla
of the French kings, the Cathedral has changed much, aud w
severely damaged during the Great War

THE RIBBON FISH
The adult Ribbon Fish, sometimes cast up on the shores of Scotlan
isan elongated, lattencd creature whose fins are its least conspicuo
feature. The amazingly contrasted fins of the young fish are show
here. The arrow-head effect is due to little tabs of skin
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[Dorien Leigi
**LOUIS XI1V,” BY RIGAUD
Though this portrait of the ** Grand Monarque,” owing to the illustriousness of the sitter, is the widest known ¢
Rigaud’s works, it is somewhat touching to note that the artist’s masterpicce, from an artistic standpoint, was nc
one of the many notabilities who sat for him, but his own mother.
1681 went to Rome, and acting on advice, modelled his
Louis’ court, and painted, amongst other

After early study in Paris, Hyacinthe Rigaud

tvlie on that of Van Dyck. He was a respected member ¢
Charles X11 of Sweden, Boileau and Bossuet
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[Carthew & Konaird

A RING SPINNING FRAMI
Spinning is the final process in cotton manufacture, and can be performed on cither Crmg spimning frane or a mule.,
In the former the processes of attenuating, twisting and winding are cavniied on contmuon v and <unuoltancously,
This photograph shows the machme with . tall load of balibins

Theo Carreras) (Carthew & Kinnaird
A ROBOT

ROCK SHELLS
These are shell-fish which burrow their way into fairly soft rock for pro-  While 'admiucdly more ' scientifio than
tection. In thissectional illustration three varieties areshown : at back, utilitarian, the robot as devised in different
the Magilus, which has prolonged its spiral shell to escape burial alive countries is a great triumph of invention,
w the growing coral ; on left, t%c common Piddock, showing the curions  The word is of Czecho:sloval_(mn‘onxin. and
hinges ; on right, the Date Mussel came gradually into English use
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[Kewsts

A ROCKET AERROPLANE
Theinveutor (seen standing) of thisrocket acroplancis American. The modcl plane isequippe.l with aseries of roch
in the broad tail, the sides of the fuselage, and the extremities of the wings, and 1« otherwise without engine of anv s

Phatos) [Kevstone
THE OPEL ROCKET CAR
Thie photograph shows the rocket diiven car, invented by Herr von Opel,
dunng tests on the Berhin race track.,  With thunderous noise and a streak-
ing trail of lame and smoke the cav attained a speed of 60 miles per hour in
8 scconds.  Though hardly commendable in present form, this mode of pro-
prlsion ic not withont possitnhities :

ROCKET MAIL-CARRYING
The greatest possibilities of the rocket seem to lic in uses which do not
concern the tiansport of mair. Altbough an experiment in 1914 to
" rocket ' letters from Kent to the lale of Wigl't proved a failuic, 2 similar
but smaliz; enterprize in Gerniany proved a conspinians cnecess

140



[Grand Trunk Pacific Railway

THE ROCKIES: MT. ROBSON

There is still some controversy whether the Rockies are directly linked to the Andes, but even regarded severally
the two systems are the greatest mountain ranges in the world, The Rockies stretch from Alaska to Mexico, and
contain volcanoes at both ends, The highest peak, 20,000 feet, is in Alaska, Mt. Robson is in Canada

#47




' . [(Carthew & Kinnaird
THE PRINCIPLE OF THE ROLLER TIFT BRIDGE
Also known ais a bascule bridge, tns type i< dhstinguished by the centre span bemg formed i two leaves which pivot

vertically, on the horizontal rollers, to adnnt the passage ot shippang. A counterweight keeps each leaf in poise, and
trolled The picture shows a well known example, the world-famous

the movement s generally hydrantiaily con
- Tower Ridge of London

N SRR
by Soar’

e

[Keystone

A ROLLING MILL

The mili here illustrated was at the time of construction the largest of its type n the world. It was builtin a
Disseldorf stecl works, and weighs in all 2,500 tons. Driven by a 15,000 h.p. motor, the machine is capable of rolling
blocks of go tons
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{Carther & Kinnaird
THE RLEMAINS OF A ROMAN GALLFY

oman galleys, the luxury hiners of the Anclent World, were not only large vesscls for their tune, but if anyone of

portance was to travel in them, often of unimaginable magnificence. Not much, except the uuggestion of size,

left of the galley shown here | theinterestlics in thosite, for the old timbers were uneai{hed during the toundation-
lnying of the present County Mall, Westmin«ter

(From '* Wonaers of the Worid ™
ROMB: THE AQUEDUCT OF CLAUDIUS .
me was in olden days supphed with water by means of these gigantic aqueducts. The Claudan Aqueduct, yh'Ch
rught water from the Subiaco neighbourhood, was no less than 42 miles long. Cuionsly, anothot aqueduct, the,
Anio Nowus, was built on top of it. The remains are ~xeeedingly impressive
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vom ** Wonders of the World ™

Dorsen Leigh) i (7
ROME S PAOIO FUORI LE MURA ROMAN FORUM HOUSE Ol [HE VESTAI
VIRGINS

This church stands about a mile beyond the S. Paole . v Virgi ix pri

gate. The miginal bLuilding, founded by Theodomius 110 v;ga_“"?Le(;tﬂ::nw(;trcogg:'ll:stper&c;lt?:isttoftlt)i:“ifuydci(;r

386, was said to be the finest in Rome. A disastrous fire guring which any violation of chastity was puisishable

in 1823 ncccssitated cntire rebwilding, and the oppor-  oiih Jeath. Vesta herself was the goddess of the hearth

tunity was taken to add the richest possible decorations and the Vestals' chief duty was to keep alight he
The mosaics ou the fagade are typical of the whole sacred fires 4 8

{Fyom ** Bomders of the Vb

Ml ST. PRTER'S ROME: THE AKRCH OF TI{Us

For St. Peter's groat dome Michelangeio i said to have Titus, in the reign of his father, Vespasian, perform¢

made a close studv of the dome on the cathedral at the famous capture of Jeruaalem (a.n. 70). It was t
Seeing that St. Peter’s I8 the chicf teiuple of  commemorate tus that the fine Arch was erected ; th
. oldest and most international scct, 1t 13 mside face is decorated with bas-reliefs showiug th

From * Wonders %
R
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[Drrien Teigh
ROME . M ALCS IN THE CHURCH OF 5 CLEMENTE
S. Clrmente is one of the oldest and best preserved churches in Rome. Delow the present building is an old basilica
used by the very hiest Chuistians ; Leneath that again, the house where Clemnente 1eceived St I'cter and St.
Paul 1In acilica are some wonderful mocaics and {rrecoes of the ninth and tenth centmies, One of theee,
represanting So Clowrpts officiating at the altar, eprodwced here




[Donald MiLevsh
ROME . THE " TEMPLE OI' VESTA
The title of this little round templc is entircly erroncous, and dates only from the sixteenth century. The small
church of S.gMaria del Sole is now contained within the building. The roof is a tastelcss Catholic addition, very
much out of keeping with the beautiful Roman columns

él"vom “iVanders of the World "'

ROME FROM THE ROOF OF ST. PBTEBR’

The famous Piazza_containiag Caligula's obehsk brought from Heliopolis, is In the foreground, and on the extreme

right are some of the buildings of the Vatioan city. Bernini desigucd the colonnades of the Piazza; St. Peter's
itself, the largest cathedral in the world, is the work of Rramante, Raphacl, and My helangelo -
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; ROME 1 THi [KibUNK AND ALIAR Ur IL GESU \W. F. Mansell

I'he Church of Gesu is the oblef church of the Jesuits, and contains the lowb ol Ignatius Loyola, their founder. As

with all other Jesuit buildings, the decoiration 15 in {he main over-ornate ; but the shiine of Loyola, bere illustrated,

s not without majesty, and at least i< remarl.able for the wonderful variety of marbles used. Andrea Pozzo was
"~ archite
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[Dorsen Leszh

“LADY HAMILTON AS A BACCHANTL,” BY ROMNEY
George Romney (1734-1802) was the son of a builder of Dalton-in-Furness, and went to London in 1762, He became
the prolessional rival of Reynolds, but his most famous and frequent sitter was imma Hait, Nelson's Lady Hamilton
Rommney died rather obscurely, and for a century after Mis death his beautiful work was umaccountably neglected

(From ** Wondaess of the World ™
LAKE ROTOMAHANA
The most remarkable feature of this New Zealand lake is not that it waters are hot and steaming, but that until
1886 it was only one-thirtieth of its present size ! Itself originally a volcani¢ crater, i1 stands close to the volcano
Tarawera, which fifty years ago erupted violently
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Carisew & Ksnnasra|

A ROTOR SHIP

This type of vesscl depends on the discovery, made in
1922, that the driving pressnre of wind on a rotating
cylinder, especially onc fitted with discs, is nearly five
ties greater than on an ordinary sail. The rolor 13
turned by an clcctric motor, and has the added advantage

of great stability

s .
ST. OUBN, ROUEN .
Rouen is unipie in nrszessing three charches unsurpassed anywhere #lse in France. ' St. Ouen, built in the four-

teenth and nftceath centurn
Cathedral.

Luren gt
ROUEN CATHEDRAL
Rouen Cathedral took three centuries (thirteenth to
sixteenth) in building, the earliest church on the site
having beea burnt down in 1200, There are three spices,
all of diffcrent datoes, the tallest (400 fect high) being
modern. The photograph here shown 1s typical of the]
views from lhc town's narrow strects

(Keystone

st ds on the site of 2 Roman basihica, and is in soin~ ways finer than the
The o tagoual Lanterne and the rise-window seen beneath 1t are outstandinglyRlovely
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[Courtesy Dunlop Rublber ("o,
WASHING RAW RUBDER
The milky juice, which in coagulated torm is known as rubber, is entirely different from the <ap of the rubber trees:
it hies chiefly in small sacs between the onter bask and the wood  The fu<t cultivated rul.ber plintation was hud
out i Ceylon in 1876, though some use had alicady been made of wild tubbes grown i the Amarzon era

(Courtesy Dunlop Rubber Co

BUILDING THE CASING OF A RUBBER TYRE

The uses of tubber run into mnumerable divisions, but probably the most important, and certainly the largest of ali,
is the tyre industiy. The first pneumatic rubleer tyre was patented is 1845 by Robert Thompson, an Englishman ;
used exclusively for bicycles befure the invention of the motor car, tvres were first fitted to the latter by Michelin
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{Dorsen Lesgh
A GROUP BY RUDE
senyors Rude (1784-1855), the son of 4 Dijon potter, rose to be one of the greatest sculptors of nine
\rance. After a youthspeut in the pottery business, he studied sculpture in Paris under Cartellier, and in 1
Priz de Rome. Many of his early commissions he owed to his {riend David, the painter, and his CfOWNIng success
came when Napoloon commissioned him to decorate many public places of the *“ new *' Paris. The above group,
typical of Rude's stirring style, is on one of the two Ares de Triomiphe, and s called Le Marseiliasse.  Other
notable works of the sculptor a1e Nupoleon awakemsny to smmorkalsty yn the louvre) «nd the tomb of General
Cavargnac in Montinastre cemctery
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[From '* Marvels of the Universa™
THB GIANT SABRE.-TOOTHED TIGER
Fxcept for the terrible tusks which gave it its name, this prehistoric beast is much nearer to the likeness of present-
day animals than almost any other creature long since extinct. The Sabre-tooth was widely distributed, remains
being found 1 1 urape, India and both Americas; it was much heaviet and less agile than the modern tiger. and
probably owes its extinction to inalnhity to cope with changing environment
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THE STEP PYRAMID, SAKKARA
This isreputed to be one of the oldest monuments In Bgypt, and is an illustration of how the Egyptians are |
to have learnt **step " pyramid building as a stage to the better-known sort. 1he Sakkara Pvramnd p
covere the tomb of & First Dynasty king  The shape is not sqnare, but oblong

(Sport & Generul

THLE BISHOP'S PALACLE, ST. DAVID'S

St David's, Pembrokeshire, 1< the smallest and lonchest cathedral city in the Upited Kingdon.. The first church
faitnded here by St. David himself ; the Bishop's Palace, which to judge from its ruins must ence fave heen a
minor wonder of Furops was binlt by Brhiop Gawerip 1742

.
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SAND-BLASTING BELLS | aystons
Probably not one person in a thousand has ever heard of this dificult and dangerous job. Sand-blasting Is one
of the last processes at a bell foundry and consists in blowing saud at high speed on to the inner surface. The
oprrator, despite bis heavy protective gurb, must not remain in the cabinet for more than balf an hour ,and is
served with mile at wtervals

Photos) [Dorsen Lesghy
BACCHUS: BY SANSOVINO A PAIN.IING BY SASSOFERRATO
Andrea Sansovino (1460-152y) (real name Giambattista Salvi, better known as Sassoferrato, was an Italian
Contucci) was a great Italian sculptor and  artist of the scventeenth century. Thongh not one of the greatest
. architect, the son of a prasant, whose most  mastess, he aceaswnally produced a work of outstaading cxcellence.
dividual ch‘mctedﬂzf is his close study 1h¢ pamting reproduced here——probably his best—shows the
of the theorciscal side of art ** Madonna del Rosario " with SS Domenic and Catherine of Sieaa



k. siep, FILS.
A group of three scarab varicties 1s shown here. The scarad’s chief claim to renown is that one of its vaneties was
the famous sacred beetle of the KEgyptians

IND DAW-LLY D DAW {rrous  Marieis of 1he Unsverrs’
The saw-fly’s habit is to out a minute s!it In a willow-leaf, therein place an egg. and bermetically seal the slit with
sabiva. This diagram gives a much enlarged view of the delicate insirament which not only does the cutting bnt
lays the eggs. On the left the " saw " is in its nataral state, on the right pulled apart to show its quadruple formn

TRR MONASTRRY OB SCHIPKA R
This edifice, sitnated in the famous Shipka, ot Schipka, Pass, Bulgaria, 47 miles north-east of Philipopolis, is one of
the most artistic meaaitic hulldings in Burope.  The Pass itself is known as the ** Wild Rose ' Pass, becausc 1a
the Toundja valley, adjoining, thensands of roses are grewn for attar
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(T heo Carreras
SEA-GOOSEBERRIES
This peculiar class of Jelyfsh s very abundant on the surface of the open sea 8 per cent water, the delicate tissues
toiming the other 2 per cent consist of muscle and nerve; the creatures prey greedily on little crustaceans
and other marine life. The illustratiuns are alightly below lite size

[T heo (

SEA-CUCUMBERS AND THEIR YOUNG
The safiron-c'oured Sea Cucumber shown here is most abundant off the Falkland Islands, where it adheres t
its su kers to big scaweeds. The branching expanstons round the mouth are feelers for catching food. The yow
attach themselves to their mother's back, caus’ng a bizarre eflect




(A E. Smith
TOSSIT SEA MATS

Sea Mats are colonies of polyzoa somewhat resembling, but arganically superior to, the famihar Sea Firs, The
skeletons of Sea Mat colonies are also not rare, though often nistaken for seaweed  The fossil type illustrated are
so abundant in certain stiata that beds are named after them

v

(Carthew & Kinmaird

A SEISMOGRATH RFCORD
This Instrument for detecting carthquakes is the invention of Milne, a great pioncer in seismology. At least two
seismographs arc necessary for each detection, in order to deternine direction. The record illustrated here s
espccially interesting, being that of the great Tokyo rarthquake of 1923 which caused 150,000 deaths

{Dorien Leigi
SEARCHLIGHTS
T'he modern searchlight is the product of a chain of developments which have been mad+ se the Great War, Thi
shatograph showe a bateh of American srazehlights, sach 36 inchee arrass, and fnall rapal ieofprs Liong 15o,m00, 000
candle-power



L(,urfh{w & i
SEVEN SISTERS FALLS
Alfonso VI founded this charming and tairylike castless¥1he Seven Sisters drop into Geiranger Fjord, Norw:
in the eleventh centusy, since when 1t has been ealarged,  All around are mountains 000 to 6000 fect high, am

C.H, I West, F,5.0., k. b.G.5,) ]
SEGOVIA ALCAZAR:

and remodelied.  Its situation is very fine, for it stands  which tiny green valleys hang, scemingly inaccessib
at an apex of the long, diamond-shaped bill on which the  ‘The Palls are greatly enlurged duting the secason
old city is built avalanches

SERINGAPATAM: DE HAVILAND'S ARCH (Dorien Leigh

De Haviland's bridge, within the fort compound of this Myrore town, is a finc illustration of a mechanical principl

pushed to its utmost. The bridge consists of a single ~pan of ordinary brichs and mortar; yet so pegteet is the
constriction that the arch actnally springs up and down bepeath (he feet

463



(Photockrom Co. Lid.
A GLIMPSE OF THE ALCAZAR, SRVILLE
With the Mesquita at Cordoba and the Alhambra at Granada, this constitules the tiio of Spain's most celebrated
Moorish buildings, and in many ways it s the lowcliest. Seville was regained for Catholicism long before Gianada ;
one of its earliest Christian inhabitan(s was Pedio the Cruel. The Hal) of Ambassadors shown alo.~ was bis throue-
room and at a later date it witnessed the wedding of the Fmprror Charles V



[F'rom ** Marvels of the Unstarse ™

TMR JAWS OF A SHARK
1t is confined to the

;fas far novth as Britain.

This shows the hicad of 4 Goblin Shark, and anything at the same time so0 ladeous and so formidable it would be
Shark, attains to « length of 60 fect.
One vaiicty lives almost eatirely on

difficult to find

The largest shark hving, the Wha

Indian and Pacific Oceans, Lut other types are found
shellfish, masticating the haid shells easily

w4,
L

T

vy, .

2

HOF, Mansell

SIENA: THE CATHEDRAL BAPIISTERY
tn medieval days the architectural magatficence of Sirna rivalled that of Florence , and though i1t declined from
The glorious Baptistory of the Cathedral the
Latterly 1t was restored by Socini

the sixtrenth century onwards, its beauties were caiefully restored
apsc of which is shown bere, originally took 100 veare to decorate.
o




[Courtesy Carl Zeiss, [ ondon

PUNKTAL SIGHT-TESTING APPARATUS

This instrament should not be confused with an ophthalmaseape, as it hlls several iflerent additional operations

By it defects of sight and angles ot squint< of every kind and degrre may be ascertained, cither for one a1 for bolh

eves, a< well as accurate measurer ents made tay the Wit g ot spectacles The apparatuy 184 product of the great
ZeisSs wUlhr w1 o na

(Cartkew & Kinnasrd

THE SKFLETON

Ihe human skeleton is of great mnterest not onky intrinsically, but in compari<on with those of ammals which da not
walk upright. Man was i hac carly stages probably something between biped and gquadinped (as the modern monkey),
and lived e treess This segies of sheletons in an American musenm shows e transatian to a seetical pasture

471
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(From ' Marvels of the Universe ™'

SNOW CRYSTALS

It is said that no two snow flakes in a thousand are exactly alike; on the other hand, notice from these pictures

(which are enlarged photographs, not drawings) how the same fundamental principle is always hept—that of six

straight reds radiating from 3 ceénire. Bometimes the interstices are barely decorated, leaving the rods like the

spokes of a wheel  at others the spaces are filled in solid, {ransforming the star to an elaborate and decorative
hexagon




[Coyrtesy Weoterss Electric Ltd.
A SOUND FILM STUDIO AMPLIFICATION RACK
his view, thongh showing a very small fraction of the mass of scientific egnipmentat a wodern Lhm - tudio, pives

fair notion of 1ts complexity, The picture was taken at {he Buidish and Dondoions" promaes o0 ] liee, fo see
how a hlmoasshot)" tnn o page 204

A SOUND FILAM CAMERA

Here is shown a paiticularly remarkable form of sound-film camera, of the type which records the sound on the
edge of the film. This machine takes a film only 16 mm. wide (the normalis 35 mm ) and iv easily portable, yet
Lhlls a 12-foot screen and ucorporates all the amemtics of full-size cameras

473



{(Undermwood Press Service

“SPANISH MOSS ™
This beautiful plant suspends its long <ilvery trails from the boughs of various tices; yet it is not a parasite, havis
the very remarkable propensity of drawing its nomishment entircly from the air. Actunally the plant is not a mo«
but a triue-flowering species allied to the pineapple. 1ts fibrous core is used as a'substitute for horsehair, The gro:
here shown is in Florida  Spanish Moss does not grow in the Old Warld .
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{1 rom " Splendon

LFORMS SPg

A SPLECIROHELIOGRAPH

1d: use of thisi ,trumecut, the invention uf Hale and Deslandies, 15 to make possble individual stud;
‘xl 'l!:lrmnlly invisible gases present in the upper atmosphere of the sun A spectrum 1y formed in t
ldt:m grating, and by placing a second slit over onc of the dark lines (e.z of hydrogen) all hght s ey oo
bc,"“r“ a single ray from that clement. Then, by moving both <lits i the same direction, a composite picture
uilt up showiug the whole of the sun's hydrogen layer. ‘Though the instrument was invented in 1890, work with
has nut yet progressed very far, as the field of research opened np by it is entirely new.  The finest spectroheliograph
so far constructed is at the Mouut Wilson Observatory

475



[(By Theo Carre:
SPIDER’S COURTSHIP
The natural instinct for the male to display his charm before the female is as commorn in ther nsect world as in (1
of the mammals. In this sketch thie male of the Astia variety of spider is dancing and posturing to display
“ physique " and ornamentation to the less brilliantly marked female

(By Theo Carrer
THR SPINNING ANT
A peculiarity of this race is that only the grubs can spin. Tor constructing their shelters, therefore, the ad
warkets draw together the edges of several leaves, and one of their number, scizing a grub in her jaws, applies
wouth to the edges and presses out the hquid siltk, which draws out into threads. Below other ants are attackin
bectle for food
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(From ** Picturesasie Evirot
STALACTITES AND STALACGMITES !
These formations occur as fellows  in ecrtain caves water saturated with himestone held in solution by carbon o
drips from thie roof; as each drop gathers, 1t partly evaporates losing rarbon dioxide ; the excess of carbo
which 1t can no longer hold 1s deposited 1 sohd state. Thus, i tyme, drop after diop builds up a stalac
Stalagmites forin sumlarly fiom the water winch reaches the floor

AUTOMATIC MARINE STEFRING [(Carthew & Ninn

This form of steeirng is vet another application of the gvroscope. By linking the steering mechanism to a g

containing a gyroscopic apparatng antt compacs, it hae been found pessible, tiaovgh o neful graduations of
necessary pressuie, to keep a large <hip acemately guided m accordance with the gvroscope's dircction
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STEAM POWER

ia

(Courtesy Vickers Lid

story of steam power has been often told, and extends in our times into wfinite ramifications. The above ljustra
| perhaps symbolizes as well as any words the huge part occupied by steam power fu modern life, the machine
quadruple expansion enginc for a single screw steamer ; its imposing size may be gauged by companison with the

man on th: right of the photograph

[Courtesy Viuchers 11d.
A STEREL FOUNDRY .
part from stecls of plastic origia, there are four different processes for making steel by homifyis
re the csucible, basic, acid, and cleetric-furnace methods— the last named bheing very recent

these
scene in the steel foundry of ane of the largest British eng.uccring Lis

re the iron -
Abuve 1 o Ly pial
479
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(From “* Mareels of the Universe

THE STRATA OF THE BARTH
fhe Barth consists of three layeis : an outer layer of gas, the atmosphere ; a middie layer of water, the hydrosphe
confined to the hollows); and the sohid core, the lithosphere. he last 1s subdivided into twenty-one layers
diflerent sohd substances, the strata. Shrinkage of the Earth's crust and the action of weather often make t

upperinost strata very noticeable, as in this picture of rocks at Aberystwyth

L

From " sdurvess of sne Usisverss (ourtes Lo
STONE-COPYING PLANTS SYRACUSE: TNRB EAR OF DIONYSIUS
The commonest form of plant-mimicry, as with insect This vast Sicillan cave is so named bdecause heie t
mimicry, 1s for a harmicss species to umitate a harmful  tyrant Dionysius was supposed to have listened to }
one. Above, however, the South African Mesembry- pnisoner’s whispered secrets. If he did, he ¢hose we
anthemum is seen adopting the novel protection of for the extraordinary accoustics are such that t
copying the pebbles amongst which it grows smalirst cound is drepened mnto a lond roar




Jorien Leigh) {From ** Maricls of the Unirerse”’
THIT TASMAN GLACIER THE LFAPING TARPON

“he Fasman ghwer, the most famous i the Southeru The tarpon, a4 native ot the West Indian and Florida

Aps (New Zealand), s a colossal river of ace 2 omiles coast, s noted forats huge bulk and prodigious agibity

Gide and over 11000 feet igh, The planmg expanses  In appearinee ke s foot hernmg, it can project itself

s hite are offset by banks abloonwith luvurnant lowers high mto the wir to nd et of a tishorman's hook

<l
Ty
: P
o .

o

AN AMPHIBIOUS TANK
This extraordinary amphiluan, a Biitish invention, is able to travel at qo in.p.h. on laud, to cruise at 6 m.p.h. in
go-degrees <lope for a short period. The tank can therefore

, water, to climb a 3o-degiees slope continuously, and a I !
cross large rivers or be launched from a ship. 1t 15 here showu cruising upstream in the Thames

[Keystone

2H



(Caurtesy Siemens Br.
THE NEEDLE TELEGRAPH

This valuable invention dates back to the ¢

covery by Oersted in 1819 of the magnetic fi

produced by an electric current, Wheatstc

aud Cooke then devised the first practi

system.  The tclegraph shown is an 1t
Siemens model

A REFLECTING TELESCOPE
The first telescope was probably made by Lipp
shey, a Dutchman, in 1608, though Galileo beg
his work in 1609. The first reflecting (as oppo*
to refracting) telescope was made by Newton,
latest of this type being the giant 200-inch inst
ment at Mt. Wilson

THE AUTOMATIC TELEPHONE [Carthew & Kinnai

Alexander Grahaﬁeﬂ and Thomas Edison both invented practical systems of electrical telephony. The moder

*phone is adapted from a third modification by Blake, but at least three more inventors had a share in it. T}

sutomatic system is of post-war origin ; the mmtratéon l:::" a bank of selector-switches in 2 London automat
xchange



TELEVISION (Marcons Ltd,

Television is one of the chief applicationé of the photo-electric discovery, and the first demonstration (by Baird)

was as recent as in 1926. In the short interval since, tremendous development has taken place ; this is symbolized
by the picture, which shows the motor mechanism of
1Y

an apparatus for televising between London, New York and
vy

alhanena

Theo Ca';eirja's]'i
THE TERMITE QUEEN
The Royal Cell is in the very heart of the termite cairn.
Its narrow opening allows passage for workers and
soldiers, but not for King or Queen. A soldier-guard
surrounds the queen, and corps of workers continually
bears off the eggs to the nurseries. The queen lavs one
egg per second for five years

A HUGE TERMITES’ NEST (Right#

A strikipg illustration of the height attained by the nests

of these small insects. Termites, often called ‘' white

ants,"” are not of the ant family at all, but live in com-
munities like ants

483

[Dorien Leigh



X {Durien Lot h
SIGNING OF THE PENCE OF MINSTER BY TFR DORCH
Gerard Ter Boreh (1o1y 81}, a Datchman ot Zwolle, studied art in Hoaarlem, Talv and Trance, el Tater vt
England, Germany and Span Fos techurque and abihty to depict emotion were very e, the above paantine
i~ a remarkable study i faces, The ornimal s m the Natonal Gallery, London

[Dorven Leich

THE TEMPTATION OF ST. ANTHONY : BY TENIERS
There were two David Teniers, father and son.  The father, a pupil of Rubens, pamted scenes from Flenush life.
The son (1610-94), a master in the Antwerp Guild, became court puainter to Archduke Leopold of Austria, and
many of his works are still at Vienna. The above, perhaps his masterpiece, hangs in the Prado Madnid
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(Carthew & Kinnair.
A GIANT THICKENER

‘This great tank with the revolving stirrer is used for ore
reduction, its particular task being to thicken slurries,
or the washy mixture containing the ores

R
Ad v

Lt Langtts -
Adsusuett

Swach*

O |
Ll

(Carthew & Kinnair
A THERMOCOUPLE PYROMETER

Pyrometers are for the measurement of high tem
peratures. The thermocouple type depends on thi
principle that when two dissimilar metals are heated, :

small electro-motive force is generated in the circui

t including the junction. The type is used for tempera

tures up to 1,000° C.

Dorien Leigh)
THORWALDSEN'S ‘* GANYMEDE "
The most famous statue ever made in Scandinavia. Bertel
Thorwaldsen (1770--1844), the son of a woodcarver, was
bora in Copenhagen, and alter early training there, came
under the influence of Canova in” Italy. Amongst bis
works is a statue of Byron, now at Trinity College,
Cambridge

A THERMO-ELECTRIC PHOTOMETER (Right)
The photometer has been dealt with under that heading.
The thermo-clectric variety is an ingenious combination
of the photometric and thermo-electric principles, which
enables the magnitudes of stars to be accurately deter .

mined from photographic records ’ [Courtesy Carl Zeiss

486



[From ‘ Splendours of the Heavens ™

- TIDES AND THE MOON
The movement of the tides is produced by a combination of the gravitational eflects of the moon and the sun, and
of these the moon's 1s by far the greater. Some idea of why the tides vary may be obtained from this sketch, showing
how the moon dors not, strictly speaking, revolve round the earth under gravitation, but that they both circumvent a
common centre of gravity. At full moon the earth is on the sunward side of the centre, and at new moon on the
ogposxte side. When the moon and sun are both on the same side of the carth, the result is a period of spring tides, for
the two pulls arc united, Neap tides, it follows, are a result of opposing pulls. The diagram also explains why spring
tides are contemporaneous with full moons :
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theo Carreras
THE TIMBLERMAN
These wond-boring insects are conspunons for the long antenna, which may be four tines the Iength of the body.
Whea, as in the nuddle part of this picture, two males engage in combat for the favours of a fewale, these are often
disfigured ~cnoustv. o the lower part of the sketeh a fava as <een in its tunnel, and m a neighbonring tunnel a
chrysalis of the male shows the method of storng the antennie, The above sheteh depicts the msedts abont twice
: the natural size
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ARCH, ’l‘ll\i( AD { .

TRIUMPHAL
Tongad, Alzeting s of Roman organ s the Emperor Tragan was s founder s the most complete of the vevera
extensive thmed N town- testifving to the thoronghness of Rome’s ocenpatiom overseas A hasihica, o theatie,

aformm, two e and nuerons streets and honses survice movarvimg staees of docay

sG]
AOTINVE LAG S\
This tvpe of switch - ofte vin sl et
mstitntions wheye the ele hios swatched off at a
ertam hour @ the hght - tn seang the

Standing on the Wse in Monmouthshie, this abhev
dates from 111, the present bedntiful nns being of
the thirteenth centiny, Both a famous panting and o
fatous poem have heen inspired by Tintern Abbey ) , i
Wareat Western Rly,
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R ST
{Courtesy Chapman & Ha

THE TINOCERAS .
This animal flourished in the Eocene period. Though its six-horned head and the phonetics of its name suggest

relationship with the Rhinoceros, the limbs arc actually nearer to those of an elephant, and the tusks hear relatio
to neither

[Dorien Leir

‘“ BACCHUS AND ARIADNE,” BY TITIAN

‘itian, or Tiziano Vecelli (1477-1576), the greatest painter of the Venetian school and one of the foremost in th

rorld, studied at Venice under Bellini and Giorgione. He travelled much in Italy and Germany, and was a frequen

ompanion of the Emperor Charles V. Mis works range from Holy Families to ' himself and his mistress.” Th
above masterpicce was painted at Ferrara
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TIVOLI: THE CASCADES OF THE ANIO
fivoli, ancient Tibur, standing on a river now renamed the Teverone, was a flourishing Latin city even before the
uilding of Rowe, In Horace's day it was a favourite resort, and abounds in the remains of elegant villas. Capging
All, however, is the Renaissance Villa d'Este, through whose {;rounds the Anio falls in the exquisite cascades here

shown. 1t sone of Europe's loveliest beauty spots, and the Villa d'Este occupies an important niche in the Continent's
history and fiction

[Dorsen Lesgh

TITIAN'S “ SACRED AND PROFANE LOVE"

Probably the great master’s most famous work, this was oe of his earliest efforts, painted when he was house-

decorating in Venice. Photographs o scant justice to Titian's pictures, for his power lies in the glory of his colous,
In anite of bis great age be died only as a victim of the plague



v
[ Courtesy Automalic Fledric C
TRADFIC SIGNATLS
Th e view shows acsection of Fratadgar Square, London, where the most complicated svstem of hghts vet erected
coatrolled entuely by the pressure of tratfic over the * pads ™ 1 the roadway. A decade ago trathe signalling b
three-coloured hghts was almost unhnown ;. to dav it has spread all oves Europe and tar bevond

[Carthew & Kinnain

THE TRICERATOPS
Besides the three horns fram whichat denves its name, thns Dmosaur, as mdicated in the model, possessed a formidalil
Looked beak on the upper jaw. Neverthelh s, the animal was a vegetarian, and s noteworthy as having reintioduce
the four-tcoted posture after its ancestors had tor somwe ages hopped hke kangaroos

FUM



REVES: THE POREN NIGRA 1Doren Teveh
Fooves, callod e an it aatec tongue, s an ancent and histonn oty the fatle Mosclle conntry of Weatemn

e o T contan o raportant Roman remons than anvahere else s Nocthern Fuirope, and clatns to be
the oldest Geroan town, Paramonnt among the Roman tehics s the splendid gateway ibustrated

ais i

Carthew & Kinmarrd? i1 rom * Marvels of the Une ere*
THE RENDBORG TRAVI LLING DRIDGE TROPICAL FISH
se bridges represent what 1s probably the most usefui  The luf wonder of this proup lies in ats wonde
woin of overhead tmlway. A very Ingh structure-- <o t1opical coleurgs. The fish at the Lottom s cone
wuilt erther for geographical reasons or to clcar ships—  with a velvet pile in<tead of ~calec. and ix orange
~arries passengers to and fro at lower levels by a trolley yellow. The little fish om the 1ight above 1s a brith
hung from a 1ail-cat attached to the boidge’s under-rart blue that at the top derp redd worh green and blue!
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1. Bastin) Courtesy L.

THE TSETSE FLY TUBE RAILWAY CONTROL
Not until the ninetcenth century did the A typical signal-group on an open-air stretch of the London u
Tsctse fly become identificd as the carrier ground system. The fact that this system is the safest railway i
of sleeping sickness and other germs. Above world, though carrying immeasurab{s morc passengers in propo
is a magnified head, showing the blood- to mileage than any other, is chiefly owing to its automatic
sucking proboscic proof contro!

e o S
A CONTROL ROOM AT LOT'S ROAD {Courtesy I
.Lot's Road Power Station supplies the current for the London Underground Railways, and something of the va:
" of the system is estimable from Yhe aspect of this control-room. The principle on which all the present London
o0 .. were built is the invention of one J. H. Greathead
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(Dorien Leigh
**CROSSING THE BROOK,” BY TURNER

oseph M. W, Turner, the son of a barber, was born in London in 1775. He became an R.A. at the age of 27, and
hough in later life he visited Scotland, France and Venice, most of his years were spent in his native town. He died

n 1851 and was buried in St. Paul's. The majority of his works are in the National Galle;y, London. Turner
—wst be held largely responsible for the gencral idea that landscape painting is the forte of English artists
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{ The late H. . Ponting, F.R.G:
THE WHITE PALACE, UDAIPUR
Udinpur is the captal of the Tndan State of Mewar, and is bt beside the beautiful lale seenn the photogra
Two palaces are built on this Loke’s shands, one at least of which s like a dream residence out of fmryland, its glea
ing white traceries i the niod oot the dear water meakmg an unforgettable sioht

[Dom'.en Lei

THE RAINBOW BRIDGE, UTAH

There is a charnung legend attached to this strihing natural formation.  The Utah Indians believe 1t to be a rainl
turned to stone, aud that over it every brave soul passes on 1ts way to eternal happuiess. The bridge is one of
most striking of the numerous similar arches in North America

490



. AV emrive s Uiauy

TWO TYPES OF WIRELESS VALVE .

The origin of wircless 15 traceable to certain theoties published by Cletk Maxwell in 1873, The inventor of the
Ul important valve was Flenung, who in 1904 produced a valve as the result of O \V. Richardson’s discovery
of thermionic currents.  Above are two typical recenng valves—on the left the all metal ** catkin ™ variety

{ poﬂm Leigh

ADORATION OF THE LAMB: BY THE BROTHURS VAN EYCK
an, Hubert, and their sister Margaret Van Lyck were all panters and pioneers of the Flemish school. Though
nodern Criticism is sceptical, they are regu(cd to have been the inventors of pating in oxls.  The brothers (born
370 and 1390) worked much together, the masterpicce here shown being theu jownt cffort. Until 1918 four of its
pancls were at Ghent and six in Bethin
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Courtesy Brilliant Neon I1d ) S (Prom " Wombers af the
VAPOUR TUBL LIGHTING THIC VAIICAN TTHRARY

The tubalar lighting ueed for modern adverti-ing This boaalhng is comiparal le with the Spme Chape!

ntilices many ga.cs hecide neon an.d ‘nerenrv;  n 1,40, and decor ved Juring ueceeding ceptig = ¢

since cach gu produces a diffrrent colour, the 12 now a tee s Yovae of than,ancds of (an

dearer gases are the rarer colours Aot patotthecating g omed e

ASOIY {Dorren Lergn
cetl from o tsag-166o, His caeeras one Jong

He writed Rowe o0 ane pericd, and Larw
prodaced mueh rlse. The
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(Keysto
VENICE: A PANORAMA
Venice, the city of canals, is built mainly on piles, on 122 small istands. In historical and artistic importance onl
Rome and Florence can vio with her, and in glamour Venice surpasses both of these. In this view, St. Mark's dom:
appear behind the Doge's Palace, on the left of which are the Piazzetta, Old Library and Campanile

[(W. F. Mausel

VENICE, ST, MARK'S: TIIL PALA D'ORO

St. Magk's Cathedral is in itsclf the most fenowned church in Italy after St. Peter’s; but even were it not so, th

treasure housed in it would ensure perpetual fame, The Pala d'Oro is the fincst artistic relic of the Byzantine epoci
known to the world ; the richness of design and glory of colouring are almost unique
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[Courtesy ¢
MOUNT VESUVIUR THE VICTORIA TALLS
The best-hnown volcano in the western woild, the Though only half the width of Niagara, the Victotia
destroyer of Pompeir owes its twenty-five centurics of Falls on the Zambesi are twice as deep, and the force
close association with mankind to the amazing feilility of their drop sends up mist-clouds visible for 20 miles.
of its slopes. Since the terrible outbreak of A.n. 79, Livingstone discovered the Valls in 1855, Their pative
described so graphically by Pliny, at lcast ten serious name mceans ‘“ smoke sounds there.””  They lic on the
cruptions have occurred—but men continue tolive there boundaiy of Southern and Northern Rhodesia

TBATRO OLYMPICO, VICENZA _ [Doriemw Lesgh
Vicenza, a comely town at the junction of 1wo rivers 4o miles north west of Venice, owes many of its architectural
beauties to Andrea Palladio, born there in 1518, who was the greatest talian architect of the late Renaissance. The

Teatro Olympico is a masterpicce of pseudg classical design



DA et
CHURCH OF THE ARCITANGEL MICITAEL, WARSAW
1san attiactive city, noted for the number of it fine buildings, which are crected on terraces rising fiom th
Lt abonnds i ehirehies —Catholie, Greek, and Lutheran - --of which the finest is the one illustratcd. Thi
chimreh was patternad on St Basit's, Moscow, during the Russian domination of Poland

~ [From *“ Marzels of Insect Life’
DEVELOPMENT OF THE COMMON WASP
There is an enormous number of wasp varieties, but in all the dcvelopiment is approximately the same.  On the righ
is 2 newly hatched grub: the next four are grub stages ; then a newly formed chrysahs, all white but for the cyes
and on the left the upper and under sudes of 2 chaysalis whence the wasp is about to emerge
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[From '* Dyilain Deantiful

s FONT OF ST, MARY AND ALL SAINIS, WALSINGHAM

This font is one of the finest examples of its kind in the Perpendicnln Style to be found. 145 faces are carved with
victures of the Seven Sacraments. Before the Reformation the chrine of ©* Our Lady of Waluingham ** was visited
At the Inscolution this questionalile tl\cO(y

1 all over Lurope, as it was said to conturn a flask of Mary's nullk !
) : Uthie Virgin's image was takep to Smthificld aod burnt



Keystons)
WATER-DIVINING

This science is so remarkable that many people are still

disinclined to belicve that it is not a * fake.” Yet in

its crudest form it has been practiscd from the carliest

times. Above is a water-divining apparatus reccently

invented for use in the City of London

(By Theo Carrer
WATER-FLEAS
Water-fleas are relatives of the lobster and crab, ai
like them are cntirely armour-clad. There are numero
varicties, especially in salt water. A group of nari
tvpes. all ereatlv magnifind  ic chawn harn Nan
especially the Butterly flea at the bottom

‘A WATER-SPOUT

. A dark column, actunll& a whirlwind, descends toward th
Into this a white column of sea-water is drawn up b

many tropical seas this ph
from a cloud

is quite

[From ** Marvels of the Unfverse '

y the suction, untit the wholo resembles tw

cones point to point, with a cylinder between them. The moisture carrfed up has been known to deposit fish inlan
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WINDING-GEAR OF A MINE

[Cossrlesy Vickers, It

One of the most important parts of a mine is the pithecad winding-gear, which operates tbe cages between the surfac

and the subterranean galleries.

Dorien Leigh)

X-RAYS

X-Rays were discovered by Wilhelm von Rontgen in

1825, and immediately the whole aspect of physics and

surgery became revolutionised. The above pictire shows

a newly-invented chair to enable doctors to take X-Ray
phatographs at any angle

The huge size of the drums on which the cage-cables are wound hecomes apnaies
from this picture of one in course of manufacture.

Ite eventual position will, of conrae, be vertical

[From ' Briiain Deastsf ol

YORK MINSTER
The walls of York form one of Europe’s most perfcc
enceindes, and_the jMinster is one of the most perfee

Cathedrals, Founded in 626, its choir, shown herc
was built between 1361 and 1405T The great fifteenth
century cast window i3 ane af the largest in the warl



RN
[From ** Marvels of the Universe”

ZOOPHYTES
Zoophyles in gencial are iaveriebrate animals whose appearanes aad nvde of growth resemble a plant’s—e.g. sea-
ancmones, corals and spouges. The variety here shown, highly msagnified, is a curious type whose method is to
line the mouths of shell, occupicd by hermit crabs  Zoophytes always live in colonies

ot e o

[Keystone
DRAINING THE ZUYDER ZER
Before the thirteenth century there was no Zuyder Zee, but a vast marshy expaase intersected by rivers and contain-
ing a lake. Then tremendous floods swallowed hundreds of square tiles of land. Now, in the twentieth century,
the land is Leing slowly but surely won back again. This picture shows the draining plant house, a prominent
N feature of the great reclamation scheme
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