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CRASH-PROOF

FLYING SCALE MODEL

Every main part is so fitted on that in the event of
the machine crashing or running into anything the
wings, propeller, undercarriage, etc.,, at oncz
become detached and remain undamaged, and
you can fit them together again in an instant,

THE MECCANO MAGAZINE

INTERCEPTOR

Phenomenal Climb, Flat Clide and Sate Landing Speed

WILL PERFORM ALL THE
EVOLUTIONS OF A REAL
ALROPLANE
INCLUDING
LOOPING THE LOOP

BRITISH MADE

Price 1076

To be obtained at all good Toyshops and Stores

|

FIGHTER

Rocketing Climb off Ground after Short Run

Normal Flying Speed 650 fr. per min,

Length of Flight ... 300 fr.
Height . Ly 70 fc.
Length ... S 94 in.

Wing Span 111 in.

The first " FRO G" model to be produced has
been designed as a representative type of
" Interceptor Fighter” embodying the best
features of the leading British and Continental
designs in this class of aeroplane. The”" FROG "

Mark |V is an exact miniature counterpart of these
machines to a scale of £": 1",

An interceptor fighter is a fast-climbing, very
high-speed, supercharged aeroplane which is sent
up at the approach of an enemy bombing squadron
in order to engage it and so prevent it from
reaching its objective.

The tremendous climbing power and speed—over
200 miles an hour at 30,000 feet—of these aero-
planes, combined with their formidable armament,
make them the most terrible fighting machines
that a man can handle.

The "FROG" model has these features in

miniature ; even down to the rocketing climb off
the ground after a very short run, and presents,
when in the air, a more realistic appearance than
ever before attained by a model.

LINES BROS. LID.

Tri-Ang Works, Morden Road, Merton, SW.19
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Wlth the Edltor

A Merry Christmas to all my Readers!

Once more we are approaching the end of the year, and most
of you will be busily engaged in preparations for Christmas, and
thinking of the qp]en(hd time yvou will have three weeks hence.
I send you all my sincere wishes for a Very Merry Christmas—
the best you have ever had !

At Christmas, more than at any other time of the year, I realise
how world-wide is the circle of my readers. My Christmas mail
brings me good wishes from almost every civilised country, and
as I read them my thoughts travel round the world and I try
to imagine my correspondents in their homes. Many of them
live in countries that are
now fast in the grip of
winter, others are sweltering
in tropical heat; but my
letters show that every-
where there exists the won-
derful Christmas spirit of § ;; 22 Togus
goodwill, ey | N

.r_. T'T"h’ LAUNG
The “Old Fashioned” ,"fr‘h""" -ﬁL:- \

Christmas

The wvagaries of British
weather give rise to many
grumbles, but at any rate
they serve the purpose of
providing an unfailing topic
of conversation. On Christ-
may Day, if 1t does not
freeze or snow, thousands
of people in all parts of the
country will be sure to say
that the winters are not
what they used to be. This
i1s far from being a modern
complaint, for 1n 1853 a
writer referred to what he called ** one of the old-fashioned winters,”
as if the frost and snow of Christmas were even then a thing of the
past. Similar thoughts seem to have been in the mind of Samuel
Pepys, the famous diarist, when he remarked on 7th December,
1662, ““ at my waking I found the tops of the houses covered
with snow, which 1s a rare sight that 1 have not seen these last
three years.”

Young people are inclined to laugh at the idea that frost and
snow, with their attendant delights of skating and snowballing,
were once regular Christmas fare; but there really are grounds
for believing in the “ old-fashioned " winter. A little over 200
vears ago ‘' Frost Fairs "' were held on the River Thames. On
many occasions about that time, notably in 1683-84, 1715-16,
and 173940, the ice was strong enough to bear the weight of
swings, coconut shies, and other fairground delights. Booths
were erected for the sale of all kinds of good things to eat and
drink, and games such as skittles were played on the ice, the
inevitable falls of the players causing great hilarity among the
spectators. Those who ventured on the frozen river were able
to warm themselves at huge fires that were kept going, and which
provided light for skating at night. Frequently an ox was roasted
whole at one of these fires and carved into slices with great cere-
mony ; and souvenirs were on sale in the form of engravings and
ballads that were actually printed by hand presses set up on
the ice. The scene is well depicted in the 1illustration.

An u!-i-ﬂme i Fm!t Fair'" on Lhe frozen River Tham&.s
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Buy British Goods!

A vyear ago I pointed out that there were 1in this country some-
thing like 2,508,000 men and women who, through no fault of
their own, were unable to find work., Since then, unfortunately,
the number of unemployed has increased still further, for during
1932 world trade has been sadly restricted and conditions every-
where have remained critical. It is gratifying to know that there
1s now hope of improvement, however. Many experts are confident
that 1933 will witness a great revival in trade and a return of
prosperity, and I am sure my readers will join me in the hope
that these forecasts will prove to be accurate.

There 1s one way In
which we can all play a
part in hastening the return
of prosperity 1n  this
country, and that 1s by
resolving always to choose
British goods in preference
to those made abroad. lo
do this i1s wise as well as
patriotic, for British goods
have an unassailable repu-
tation for sound workman-
ship, and a proportion of
their cost represents wages
paid to our own country-
men. From now until
Christmas every reader will
have opportunities of
putting this suggestion
into practice, and 1 hope
that the slogan ' Buy
British Goods!"” will be
kept specially m mind
on all shopping expeditions
during the present month.
Doubts regarding the origin
casily be settled by means of a direct

of any article may
enquiry.

Sixteen Years’ Progress

[t is 16 years since the “M.M.” made its first appearance,
in the humble form of a four-page leaflet ; this month’s issue
numbers 112 pages. Looking back over the years during which
this remarkable growth has taken place, I feel that the policy
of the “M.M." has been abundantly justified. This policy was
based on the firm belief that vast numbers of boys were interested
in the real things of the world around them, and cared little for
fiction. Many people said that a boy’s magazine could not
succeed without hair-raising stories of adventure ; yet the " M. M.",
dealing with engineering, raillway, aviation, shipping and scientific
topics, has grown steadily year by year in both size and circulation.

One of the pleasantest features of my Editorship has been
the close touch 1 have been able to maintain with my readers
by means of regular correspondence. Many boys will now be
making their first acquaintance with the " M.M.” In taking
this opportunity of welcoming them as new readers, I invite
them to write to me from time to time, telling me about their
everyday lives, their hopes and ambitions. In other words, I
want every reader of the "M.M." to regard the Editor as a
personal iriend, with whom they can correspond In a spirit of
real comradeship.
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" High Speed Trackless Railways -
i_ Electro-Magnetic Propulsion at 600 m.p.h. :
= By H. F. Kutschbach 5
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NE of the greatest enemies ol the transport engineer
is friction, for this opposes the movement of all
vehicles supported on wheels, whether they run

on rails or on road surfaces, and reduces their speeds

very considerably. If this friction could be abolished,
less powerful engines than those employed to-day

could be used to give greater speeds than are

now possible, and there would be considerable saving
in the cost of repairs as well as in constructional

expenses.

The desire to abolish friction has led to the invention

of many 1n-
teresting
forms of loco-
motion. Karly
in the present
century  the
mono-rail car
was 1ntro-
duced by Mr,
. o u 1 s
Brennan. 1his
was a coach
of the ordin-
ary type,
driven  elec-
trically, but it
differed from
the  wvehicles
employed on
ordinary elec-
tric railways
N running on

d Eiﬂg le rail magnets and one of the solenoids is shown on the righ

system with the use ol comparatively low power.

An overhead railway of more than special interest
is the Bennie © Railplane,” which was fully described and
illustrated in an article on page 594 of the “M.M.” for
August, 1930. The long cigar-shaped vehicles designed
by Mr. Bennie are suspended from two-wheeled bogies
running on an overhead rail carried on trestles or columns,
but differ from those of previous overhead railways in the
use of airscrews to drive them. lhese airscrews are
actuated by electric motors, carried in the cars them-
selves, that are supplied with current from a con-
ductor  rail.
lT hus the
wheels on the
overhead rail
merely act as

supports.

At the
speeds at
which the
cars of the
Bennie ‘‘Rail-

plane =~  are
driven a lift-
Ing action

similar to that
of an aero-
plane is
brought into
| operation, and
-'. this has the
) }L effect of
diminish-
hulo%;aph is reproduced from *‘ Electricity,"” by W. H. iﬂg frictional

M. Bachelet with a working model of the electro-magnetic lrain he invented. The car is resling on the poles of the eleclro-
Our p

two. lThe car was balanced on its single line of

wheels by means of two gyroscopes. lhe heavy
flywheels of these gyroscopes rotated extremely rapidly,
and their property of keeping their axes pointed in a
given direction enabled them to restore instantly
the level of the car when this was tilted. Very high
speeds were attained with perfect safety on this railway,
and wear and tear was reduced considerably by the
abolition of the second rail.

Other inventors have tried to eliminate friction and
to avoid other defects of ordinary locomotion by using
cars suspended from overhead rails. A striking instance
1s the well-known electric railway that runs between
IElberfeld and Barmen, in Germany. This is an overhead
system that for part of the distance covered 1s con-
structed above a river, and it may be described as a
large scale development of the electric telpher dealt with
on page 834 of the “"M.M." for November, 1929. The
cars are suspended from trolleys that run on a single
rail, the driving motors being carried by the trolleys ;
and the reduction of frictional resistance enables high
speeds to be attained on this remarkable transport

reducing pressure on the rail. Ball and roller
bearing devices also are freely used, and Mr. Bennie
claims that on the * Railplane™ friction could be
reduced to 5 Ib. per ton of load. With an average horse-
power of 120, a speed of 120 m.p.h. could be attained
on the level.

The adoption of the Bennie ** Railplane ™ would
greatly reduce the initial cost of railway building,
and there would be little difficulty in bridging wide
estuaries and other stretches of water by means of the
system, for all that would be necessary would be a series
of trestles to support the single rail from which the
cars are suspended. A further advantage 1s that
undulations of the ground could be followed, for the
cars are capable of ascending or descending gradients
much more severe than those met with on ordinary
railways.

An interesting eftfort to overcome difficulties due to
friction was made immediately before the Great War by a
French inventor named Bachelet, whose system differed
entirely in principle from those already described.
Bachelet made use of the discovery, due to Professor
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ILhihu Thompson, a lamous A n}eyimn scientist, thati a the a.lte_rnating f.md direct currents emploved being
plate of copper, brass or aluminium was momentarily automatically switched on as the car approached the
repelled by an electro-magnet when the current was | beginning of a section, and cut off as it left. Extra-

turned on, and attract- ordinary speeds were
ed when the current 1. e | s ees—————————— L {tained. and the 1n-
was stopped. These N ventor looked forward

metals are not mag-
netic, and the attrac-
tion and repulsion are
not ordinary magnetic
efiects but are due to
currents induced in the
plates at the instant of
producing or destroy-
Ing the electro-magnet-
1sm. lhe effects are
shown equally well if
the magnet 1s excited
by means of alterna-
ting current, for this
changes its direction
very rapidly, and thus
changes the magnet-
ism also. The repul- them not q}_nl}’ involves
sive force 1s much more heavy expense, but

pr::werful than the at- A trackless electro-magnetic railway in mountainous country.  The cars of this suggested railway of the also com P licates

to reaching speeds ol
| more than 300 m.p.h.

7 in actual practice.

f A | Since the trials of

g . . Bachelet's invention
' the aeroplane and the
airship have become

camihar means  of
travel. Iriction 1s of
comparatively small
importance in  air
transport. lhe
machines  employed
must be self-contained
power units, however,
and the provision of
reliable engines for

\
»

traction, and when a future Would atialn Speeds of 600 m.p.h. matters by adding con-
powerful and rapidly alternating current 1s used the siderably to the weight to be carried, and thus to the
plate 1s repelled so strongly that it remains supported power necessary. A further difficulty is that repairs
i mid-air above the pole of the electro-magnet. and replacements are impossible during travel, and this

Bachelet employed a track made adds to the risk of accident. In
up of a continuous series of electro- these respects a railway built on
magnets actuated by alternating the principles employed by

Bachelet would be more satis-
factory. The power mnecessary
could be supplied from large
central power stations, and instead
of engines the cars would only need
to be equipped with iron cylinders
and plates ol alumimum or some
other non-magnetic metal, which
could be incorporated in the con-
structional details. The electro-
magnets and solenoids that sup-
port the car in the air and pull if
forward respectively would be
stationary, and therefore easy to
reach for adjustment or repair.
A further advantage ol a line ol
this kind would be the ability to
work on gradients more severe
than those of ordinary railwavys,
so that 1t would be unnecessary to
build embankments or excavate
cuttings and tunnels in its con-
struction.

The ease with which electric
raillways employing the Bachelet

current. The car, which was
roughly cigar-shaped, had a floor
of aluminium and contained an
iron cylinder. It ran along the line
of magnets and was kept in posi-
tion by means of three channel
guide rails, one at each side of the
track and a third overhead, in
which ran brushes fitted with
guide pieces. These guide rails
also acted as conductors for the
current.

S0 long as the electro-magnets
remained unexcited the car rested
on the track, but the repulsive
action produced on the aluminium
floor when the current was switch-
ed on raised it clear of the track
and kept it suspended. While 1n
this mid-air position the car was
pulled forward by powerful solen-
oids energised by direct current.
These solenoids act like magnets,
and when the car entered one of
them the iron cylinder was attract-
ed by it, and thus the car was system may be built, and the great
given a forward movement that . e ) speeds possible on them, have led
was sufficient to carry it along to  a;omer view of the proposed trackiess raflway described in this L0 @ revival of the idea in Germany.

the next solenoid. There the pull article, The engineers responsible for this
was repeated, and so the car was drawn forward from revival think that the electro-magnets actuated by
one solenoid to another to the end of the line. means of alternating current may be dispensed with,

A model of Bachelet's invention was constructed on and that the pull of the solenoid would supply the power
such a scale that a child could be seated in the car, necessary to maintain the cars in position above the
and the trials that followed were successful. It was eround as well as to draw them forward through the
unnecessary to energise all the electro-magnets and | air. Thus the new lines would have no track. It

solenoids at once, and they were divided into sections, would be necessary to (Comtinued 07 page 952
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HE sea adventures of Sir Francis Drake whose thrilling life-
storv was told in the “M.M."” of October last, were shared
on one or two occasions by Sir John Hawkins, another

and equally famous British admiral.

John Hawkins was born at Plymouth in 1532, and was the
second son of William Hawkins, a wealthy merchant and ship-
owner, who in his seafaring days had been the first Englishman
to visit Brazil. The boy inherited his father's love of the sea,
and at an early age showed a keenness for mathematics and
navigation. While still a youth he went to sea and by the time
he was 30 years of age he had made
several voyages to Spain and
Portugal.

During these trips Hawkins learn-
ed a good deal about the Spanish
slave traffic, and found that slaves
could easily be obtained on the coast
of Guinea and sold at great profit
at Spanish ports in the West Indies.
In those days this trading was looked
upon as quite permissible, and
although there was a Spanish law
prohibiting foreigners from taking
part in the trafhc, Hawkins decided
to try his luck. He had no difficulty
in raising the necessary funds, for he
had already gained a reputation
a successful merchant and a
skilful navigator, and three small
private vessels were soon got ready.

The expedition sailed from Eng-
land in October, 1562, and consisted

2k

of the " Seolomon ' of 120 tons,
commanded by Hawkins; the
“ Swallow,”” 100 tons, and the

“ Jonas,” 40 tons, the crews of
this little fleet totalling about 100
men., At Teneriffie Hawkins friend-
ship with a merchant there enabled
him to take on board a Spanish
pilot to guide the expedition, and
Sierra Leone was reached without
mishap. Here Hawkins obtained by
purchase or force 300 negro slaves
and a quantity of merchandise.
He then sailed across the Atlantic
to Hispaniola, where he sold the
negroes at great profit, receiving for
them such large quantities of sugar,
ginger and hides that he had to
charter two ships to accommodate some of these goods.

Hawkins did not take these extra ships back with him to England,
put sent them to Cadiz, Spain, in the hope that they would be
able to sell their cargoes there at a good price. He took too much
for granted, however, for when the ships arrived at Cadiz their
cargoes were seized by the Spaniards as smuggled goods. The
original three ships of the expedition reached London in September
1563, and Hawkins found a ready market for his merchandise,
but the great profit he made was offset by the loss of the two
ships he had sent to Spain.

Hawkins had not intended to offend the Spaniards by his
trading, and he protested strongly against the action of the King
of Spain 1n seizing the two ships, and prevailed upon Queen
Elizabeth to write to Philip asking for redress. Philip, however,
saw in Hawkins' successful voyage the beginning of an enterprise
that would ruin Spain’s monopoly of the slave trade, and he
refused to make any compensation. Instead he severely rebuked
the Governor of San Domingo for allowing Hawkins to trade,
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Parker Ltd., 28, Berkeley Square, London, by whose courtesy we are enabled
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and forbade the Spaniards in the West Indies to trade at all
with IEnclishmen.

[Tawkins planned a second expedition, however, and for this
Elizabeth lent him the ™ fesus of Lubeck,” a 700 ton man-of-war.
He sailed from Plymouth on 18th October, 1564, his fleet consisting
of the ' fesus of Lubeck,”” the ** Solomon,” the *‘ Swallow,” and
the ** Taiger,”” a 50-ton vessel. The crews of these ships totalled
170 men and boys. Voyaging south, the ships encountered bad
weather and were forced to shelter for five days at Ferrol, a Spanish
port. Eventually they reached Teneriffe again, and remained
there a fortmight to re-prowvision the
ships and repair damage received
by the "' fesus of Lubeck = during
the storm off Spain.

From Teneriffe Hawkins sailed
to Cape Verde Island where he
found that the ** Minion,” a ship
belonging to the Queen, which he
had met shortly after leaving
Plymouth, had preceded him at the
1sland and made known the object
of his voyage. He was thus unable
to obtain any slaves there, but he
made several successful raids on
unsuspecting places on the coast
of Guinea. By the 29th January,
1565, sufficient slaves had been
captured, and the expedition sailed
to the West Indies.

T'he ships were crowded with
sallors and slaves and 1t was not
long before the water supply ran
short. To make matters worse they
were becalmed 1n the Atlantic for
almost three weeks, and the situation
had become critical by the time a
favourable breeze sprang up and
enabled them to make headway
again. Dominica, then a canmbal
1sland, gave them an opportunity
to replenish their water supply,
and they arrived at Margarita, an
island off the coast of Venezuela,
on 16th March, 1565. There Hawkins
met with further trouble, for the
Governor of the island refused to
trade with him or even to permit him
to land, and lost no time 1n sending
a fast messenger to the Viceroy of
the West Indies at San Domingo,
warning him that “ Hawkins of Plymouth " was in the vicinity.
lThe Viceroy at once repeated Philip's strict orders to all the
Spanish settlements, and thus Hawkins was forestalled.

Hawkins endeavoured to trade with Spaniards on the mainland,
but they would have nothing to do with him. On 3rd April he
anchored at a Spanish settlement close to what 1s now Puerto
Cabello, but when he went ashore the local governor repeated
Philip’s orders and requested him to depart. Hawkins replied
that he could not comply with this request as he was in command ot
one of the ““ Queen’s Armadoes of England,  and needed food and
money to provide for the many troops that he had on board his
ships. After much hagghng the Governor allowed the ships
to enter the harbour and provided food for the troops, but he
would not permit any slave trading.

At last the patience of Hawkins became exhausted and he
decided to take the law into his own hands. On 16th April he
landed 100 men clad in armour and armed with bows and arrows
and pikes. This display of force had the desired efiect, and
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to avoid bloodshed and the possible burning of the town the
Governor gave way and allowed Hawkins to trade with the
inhabitants.

At Rio de la Hacha, on the coast of Colombia, Hawkins again
had trouble with the Spaniards. Finally he fired a gun to announce
the end of peaceful negotiations, and with 100 armed men rowed
ashore in boats equipped with small guns. The Governor quickly
mustered a force of 30 horsemen and 150 foot soldiers and marched
down to the beach. Hawkins opened fire with two lhight guns
and the Spaniards promptly retreated to safety. Iinally the
Governor declared a truce and allowed Hawkins to carry on his
trading activities. The expedition later visited Jamaica, Cuba
and Florida, and in the St. John River region came across the
survivors of a colony of Huguenots who purchased from Hawkins

the barque '‘ Tiger "' to enable them to return to Europe. 'lhe
ships then sailed home-
ward and reached Pad-
stow, Cornwall, on 2nd | -
September, 1565. The | | -. -
rich cargoes he had J .

brought further en- ARE o | | |
hanced Hawkins' repu- = = e 2
tation, and he {found ~ |
himself a national hero
and in good fawour with
Elizabeth.

The King of Spain was
naturally greatlyenraged
at the activities of
Hawkins, and Elizabeth
found i1t prudent to
prohibit further voyages
for the time being.
Hawkins did not give
up the idea of further
slave trading, however,
and in 1567, finding
that Elzabeth was no
longer inchined torestrain
him, he lost no time 1n
arranging another ex-
pedition to the Spanish
colonies. On 2nd
October, 1567, this ex-
pedition sailed from
Plymouth, the fleet con-
sisting of the * Jesus of
Lubeck,” commanded by
Hawkins, the " Minion
of 300 tons, and {four
merchant ships, one of
which, the "" Judith, of
50 tons, was commanded
by Drake. Once again
Hawkins was successful
in obtaining by forceful
means a cargo of negro

A fine model of an Elizabethan galleon.
of these sailing ships.

slaves, and he then sailed from Guinea to the West Indies. Readers
of our article on Drake will recall that while the ships were in the
harbour of San Juan de Ulloa, now known as Vera Cruz, they were

treacherously attacked by a Spanish fleet. Only the *° Judith "

and the “ Minion = escaped, and these two ships soon lost touch

with each other. The " Judith ™ reached Plymouth Sound on
20th January, 1569, and the " Minion "’ with Hawkins on board
reached Mount's Bay, Cornwall, five days later. The " Minion "
had been so damaged during the fight, and became so short of
provisions, that 100 of the crew and other survivers had been
landed on the Mexican coast at their own request, as they were
certain that the ship would never reach England.

The failure of the expedition and the heavy loss in ships and
men brought Hawkins into disfavour at Court, and when he
proposed another expedition to recoup his losses Elizabeth would
not assist him. At length increasing friction between England
and Spain gave him the opportunity that he desired. Pretending
to be one of a number of Englishmen dissatisfied with Elizabeth's
government, he asked the Spanish Ambassador to intercede for
him with the King of Spain, in the hope of obtaining the release
of the men left behind in Mexico. Hawkins gave the Ambassador
the impression of being ready to enter Phillip’s service and to take
over to Spain the pick of the English fleet and seamen. This
pretence to be a traitor to the Queen succeeded, and Philip sent
" him £40,000 to enable him to equip the promised ships, conterred
on him Spanish titles, and released some Englishmen imprisoned
in Seville. Hawkins gladly accepted the money but did not
prepare the ships, for he regarded the payment as just com-
pensation for his heavy losses during his unfortunate expedition.

He sent to Lord Burghley, the Queen’'s most trusted adviser, a
copy of Philip’s pardon, and remarked that it had been granted
© with very great titles and honours from the King, from which
(rod deliver me., Their practices be very mischievous, and they
be never idle; but God, I hope, will confound them and turn
their devices on their own necks.”

The misfortunes of his last expedition apparently discouraged
Hawkins for a time, and he spent the next few vears at home.
[n 1572 he became Member of Parliament for Plymouth, and in
1573 he was appointed Treasurer and Comptroller of the Navy,
and held this important office until the end of his life. Some
time after taking up this appointment Hawkins had a narrow
escape from being assassinated in mistake for someone else. One
day in the Strand a man named Birchet, who had formed an

insane desire to kill Hatton, the Queen's Vice-Chancellor, mistook

The enormous forecastle and sterncastle were distinctive features
This photograph is reproduced by permission of the Science Museum, London.

Hawkins for the Minister
and stabbed him. For-
tunately the blow was
not a fatal one, and
Hawkins was able to
disarm his assailant and
secure him. Birchet
was taken to the Tower,
where 1n a fit of frenzy
he attacked and killed
the keeper. He was
afterward tried and con-
demned to death, and

was executed on the
spot where he had at-
tempted to  murder
Hawkins,

Under the experienced
guidance of Hawkins
many improvements
were efiected 1n the
building and rigging of
the Queen’s ships, and
by the time 1t became
known that Spain was
preparing her  great
Armada the English
Navy was well equipped
and organised. The
interesting circumstances
that marked the opening
of the great fight with
the Spanish Armada
were told 1n our story of
Drake. Hawkins was

Rear-Admiral on the
“ Victory, and took an
active part in the vari-
ous engagements with
the Armada. In com-
pany with Martin
Frobisher and others he

was afterward knighted on the deck of the “ A»k Royal™ on
25th July, 1588,

In 1590 Sir John Hawkins and Sir Martin Frobisher, each
commanding five men-of-war, were sent to intercept the Spanish
treasure fleet from the West Indies as it neared Spain, but Philip
heard of their departure and sent instructions to the treasure fleet
to remain in port. This action by Philip deprived the Englishmen
of victory, but it emphasised the end of Spain’'s reputation as
a maritime power. |

It was evident that nothing disturbed the Spaniards so much
as attacks on their colonies, and in 15395 Drake and Hawkiqs
proposed to the Queen that they should undertake another expedi-
tion. Brieflv the scheme was to sack Nombre de Ihos, march
overland to Panama, and there seize the treasure brought from
Peru by the Spaniards. The Queen readily approved of the
scheme and provided a squadron of warships. Drake was given
charge of the expedition, and Hawkins accompanied him as second
in command. The fleet consisted of 27 ships, and sailed from
Plymouth on 28th August, 1595.

A brief call was made at Dominica, and the voyage was resumed
on 30th October. In the evening of that day the ” F_rmfr:is,f' a
barque of about 35 tons and the rearmost of Hawkins ships,
encountered five Spanish frigates and was captured. 1hiS un-
fortunate occurrence greatly depressed Hawkins and, combined
with the unhealthy West Indies climate, which had a.lrf:ady spread
sickness among the men, broke his health and he died on 13th
November, 1595. Shortly afterward Drake also died, and these

two disasters caused the expedition to abandon its attempt and
return to England, ‘
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How the Engineer holds back the Sea

-' ‘ IP{ the Dover Harbour we have an excellent

example of how; for the time being,
A8 man has won a victory over the sea.
t I'he great breakwaters have withstood
winters of furious storms and the huge
waves have not damaged them in any way.
The harbour was of incalculable value to the
Alhes during the War, not only as a port
from which troops and munitions might
be embarked to France, but also as a base
tor the Dover Patrol. Here, too, warships,
torpedo boats and other craft that were
concerned In protecting the cross-Channel
trathc from attack by enemy warships,
found refuge. -

Betore leaving the subject of Goliath
cranes, which were specially used in the
building of Dover Harbour, we must mention
that in addition to placing the huge concrete
blocks in position these cranes were employed
to operate huge clam-shell grabs used for clearing the sea-floor.
lhese grabs were capable of bringing up five tons of material
at a time. In many places the ground was too hard for the
grabs.to get a bite, and then a solid block of iron with three
projecting teeth was used. These ““ breakers,” as they are called,
were also operated from the Goliath cranes. On being lowered
at speed they crashed to the sea-floor, splintering the chalk into
large pieces that were gathered by the grab.

lhe Goliaths were also employed to lower the diving-bells
irom which the divers set the blocks, telephoning to the crane-
man the exact direction so |
that he could move the crane
as required and so set the
block 1 the desired position.

Another and larger type of
crane used In connection
with harbour construction
work 1s that Known as the
S Titan. This crane
has a J71b of the
cantilever type and
the load trollev runs
along its
upper boom,
the whole jib
turning on a
live ring 1n a

Fidler's gear ready

foy attaching to a
concrete block.

similar man-
ner to that
of the large

11b cranes.
Usually the
litan crane
1s steam
operated, al-
though cranes
have been made for use with electric power where current 1s
availlable.

Titan cranes are frequently constructed of such a size that
they weigh 500 tons or more and they have been built to operate
loads up to 60 tons. This type was evolved when the block
system of breakwater construction came into general use. As
is the case when Goliath cranes are employed, the concrete
blocks are cast in specilal yards near the scene ot operations and
are wheeled on special trucks along the pier or gantry to a
position near the crane. This picks up the blocks and swings
them out into the position in which they are to be fixed in the
breakwater. The blocks are then keyed together, as has already
been explained, in order that they may present a solid front
to the devastating action of the waves.

The Titan crane has the advantage ol being mobile, so that it
is possible to move it along the pier as the construction of a break-
water proceeds. Even more important 1s the fact that it 1s also
practicable to withdraw it shorewards for shelter in bad weather.
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These cranes are capable of handling
concrete blocks over a radius of 100 ft. or
more. They do this by means of the long
cantilever arm that 1s mounted on a
turntable, which itself rests on a massive
under-carriage. The under-carriage 1S
mounted on flanged wheels, running on
a special track and driven by means of
crown wheels fixed on the inside of the
bogie. A bevel gear, which meshes with
the crown wheel, transmits motive power
from the main engine mounted on the
cantilever arm.

The drive is taken to two pairs of
wheels, one of which is the foremost pair
and the other the rear pair. The drive
from the same rod is transmitted to each
of the two crown wheels 1n a very simple
manner by means of small bevel wheels.
The other pairs of wheels, the innermost
on each bogie, are loose wheels and not
connected with the driving mechanism in
any way. An exactly similar arrange-
ment 1s carried out on the other side of
the track, the front and rear pairs of
wheels being driven, and the two inner pairs being loose.

The practice of driving four wheels out of eight on each side
of the track is simply one of convenience and depends largely
upon the weight of the crane. In the lighter cranes 1t 1s not
necessary to have four wheels to each bogie.

Meccano model of

Fidler's gear for

comparison with the
original opposite.

1he canti-
lever arm and
superstructure
of all Titan
cranes re-
volves on a
ring of live
rollers, which
i the case

LLowering a block into position at the outer end of a breakwater.

of a large
crane may
have a path
of between 30
and 40 ft. in
diameter.
The bearings
are formed by
a series of
turned steel
rollers held in
position by a
surtable frame
and revolving
on machined
pathways

| | _ between the
upper and lower circular girders. The ends of the rollers can just

be seen, 1n the accompanying illustration of a Meccano model of
a large block-setting crane, immediately below the lower {rame-
work of the cantilever arm where it rests upon the massive metal
mounting.

The whole of this revolving structure is centred by means of
a large central pivot, consisting of a steel rod of considerable
diameter. 'The revolving motion is transmitted from the engine
or—in the case of an electrically-equipped crane—from the
electric motor, which occupies a corresponding position on the
opposite end ot the cantilever arm to that from which the load
i1s operated. The weight of the engine or electric motor helps
to balance the load, but 1t alone i1s not sufficient. A massive
weight has also to be introduced to act as a counterpoise, and
it 1s placed immediately beneath the engine housing.

I'he motion irom the engine is transmitted through a chain

of spur- and bevel-gears, which finally engage in the segmental
spur track, formed around the exterior of the roller path In
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some cranes the gears are thoroughly protected from the weather
by covering them with heavy metal casings, but this is not always
found necessary.

As previously explained, the same engine drives the travelling
motion of the crane in a similar manner by rod and gearing.
I'he gears are engaged or disengaged by the engine-man, who,
of course, also controls the hoisting and lowering of the load
and the movements of the trolley. This trolley—which is some-
times called the ""crab’™ and is also known
as a " Jenny —is drawn along the cantilever
arm by steel
ropes and a
lifting rope

4 in. in circumierence passes over it to the hoisting block. The
lowering arrangements in the crane illustrated are controlled by
a patent system of hydraulic brakes, which enable the heaviest
weights to be lowered within limits of a fraction of an inch with
absolute precision.

A splendid example of the Titan type of crane 1s one erected
at East London, South Africa, and which has played an important
part in the construction of the harbour works and breakwater.
The total weight of this crane i1s 261 tons. The overall length
of the cantilever arm is 119 ft., the height of the top portion
of the cantilever arm from the ground being 40 ft. The length
of the arm from the centre to the nose—that is the end at which
the load is operated—is 78 ft. 9 in.,
so that the tail—or the portion of
the arm on which the engine-house
1s situated—is 40 ft. 6 in. in length
from the centre of the arm. lhe I W =
crane arm revolves on a.roller path, | e R e
which has a diameter of 24 ft., and R I |
the arm is capable of being slewed
through one complete revolution in
three minutes.

This crane is capable of lifting a
maximum load of 40 tons and the arm can
move this load over an area the maximum

radius of which is 65 ft. The total height
of lift of the load is 30 ft., and the load
may be lowered 58 ft. below the level of

the track. The crane i1s thus capable of _-T'-.'":_- - ' ol s ’::' 3

lifting a load over a total height of 88 ft.
A two-cylinder steam engine 1S used, the
diameter of the cylinders
being 11 in. and the stroke
18 1n.

The crab runs on four
wheels and a lifting rope
of 3% in. circumference 1S

used. The crab has a slow speed of 22 {t. per minute and a quick

speed of 45 ft. per minute. Its hoisting speed on slow gear when
lifting its maximum load is 84 ft. per minute, and its speed when
racking on low gear with maximum load 1s 22 ft. per minute.
The crane runs on 16 wheels, each of which 1s borne on springs.
The width of the track from centre to centre of the rails is 17 ft.

Apart from the designing, constructing, and the erection on’

the site of the cranes themselves, there are many other details
to which the engineer must give attention. Take, for instance,
the question of slinging the huge concrete blocks into position
in the breakwater. The least complicated form of hoisting
arrangement for slinging concrete blocks is, of course, a simple

THE MECCANO MAGAZINE 915

clip or pair of jaws. There is a
large number of designs of these,
each being suited for some
definite purpose or for
some particular con-
ditions of work.
Clips of this

An interesting photo-
graph showing two types

of Block-setting Cranes.
On the left the Titan

using friction grip for
lowering the block, and
on the right a Jib Crane
specially constructed for
harbour work, using
Fidler's gear.

type depend entirely on friction. In a modified form of the same
type of clip—which, however, does not depend upon friction—
the lower ends are hook-shaped, the hooks engaging in special
recesses moulded in the blocks.

For lifting very large blocks of concrete it 1s more usual
nowadays to use bars passing through vertical holes in which they
are retained by various devices. Many of these are self-releasing.
These are satisfactory when the blocks are to be set horizontally in
a similar manner to that in which bricks are set 1n building a wall.
In some
break-
waters
a more
compli-
cated
setting 1s
required,
however,
and the
blocks
are set at an angle, or, as
it 1s technically termed,
“on the inclined bond.”
By setting the blocks in
this manner, the break-
water 1s made to present a
much more formidable ob-
stacle to the rough seas
than would be the case if
the blocks were set horizon-

tally.

The problem of sling-
ing the blocks for setting
on the inclined bond

presents some little diffi-
culty, which has been
solved by an ingenious
piece of tilting mechan-
iIsm called " Fidler's (rear.”” This mechanism
consists of a massive beam hanging from a
swivelling joint, the whole suspended by a special four-sheaved
pulley. The rotating movement of the beam on the swivel is
controlled by a special worm gear, which meshes with a pinion
wheel on the vertical swivel bar. A lhnk hangs from the ends
of each arm of the beam, which link supports steel cross-heads.
From each of these cross-heads there hangs a long Lewis bar with
a 1 end. Two perpendicular holes run through the concrete
blocks. These holes are of sufficient width across one of ‘their
sections to take the T-shaped pieces at the end of the LLewis bars.

A fine Meccano model of

the type of Block-setting

crane shown on the
opposite page.




What happens 1n actual operation is this. The concrete block
1s brought on a special truck from the yard where it was made and
laid alongside the Titan crane that is to place it in position on the
breakwater. lhe four-sheaved pulley with FFidler’s gear is lowered,
and workmen guide the T-shaped Lewis bars through the vertical
holes in the concrete block. When these completely penetrate
the full depth of the block, the bars are given a quarter turn, which
throws the T-shaped end out of register with the hole and thus
prevents the rods being withdrawn. Shortly before the Lewis bars
reach the bottem of the holes, the rollers on the steel-crossheads
take a bearing on the top of the block and roll across, altering
the relative positions of the points of suspension and the Lewis bars.

The signal 1s now given to the crane-man to hoist ; the engine
is started and
the block 1s
lifted at the
exact angle at
which 1t 1s to
be set in posi-
tion. lhe crane
hoists the
block, swivels
round until the
block is over its

place 1 the
breakwater,
and then

lowers 1t as 1s
necessary.
When the
block rests on
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800 ft. in length was constructed. Since that date even more
extensive works have been carried out, and the harbour s now
one of the finest in South Africa. Port Elizabeth is only one of
dozens of similar instances of how giant block-setting cranes
help trade.

Looking backward for a moment it is evident that, although
progress in engineering has been extremely rapid in all directions in
recent times, the development of great seaworks has been one of
the most striking features in the history of engineering. As we
have already noted, their erection requires great care and thought,
as they are subject to continual hammering from the waves
throughout the whole term of their existence.

People who only know the sea in its gentler summer moods often

find 1t difhicult
to realise the
destructiveness

of the great
storm waves.

A heavy sea

easlly moves
rocks and
boulders
welghing many
tons. lhere are
many well
authenticated
instances of
this pPOWer.
For 1nstance,
Sir William
Matthews, the

the break- celebrated
water, work- engineer, tells
men turn the us that in 1898
l -shaped a section of the
rods until — G o Peterhead
they are in e S’y - breakwater
register with |8 s welghing
the hole In the [ SR —————— 3,300 tons
block. T . . ¢ ¢

< 15”3 The upper photograph shows a 50-ton Titan Block-setting Crane at work at East London, South Africa. In the lower photograph S moved
Crane dgdlin another huge Block-setting crane is engaged in building a breakwater in connection with a harbour extension at Madras. bodily by wave

hoists and the
l.ewis bars are easily withdrawn, leaving the block in position
set at the correct angle.

Cranes of this type have been employed in the construction of
some of the best-known harbours of the world, and they have
played a very important part in the development of the Empire.
Take, for instance, the case of Port Elizabeth, a seaport town some
400 miles east of Capetown. This is the second city in the colony
and 1s situated on Algoa Bay, about seven miles south of the
mouth of the Zwartkop River.

1lhe Port owes 1ts prosperity entirely to its harbour and it has
become the centre for the trade of a great part of the interior of
the country. Previously there were no convenient landing places
and so i1t was impossible for ships to load or unload. Some im-
provements in this respect were made in 1881 when the old pier

a harbour wall was built at Wick.

action. In 1871
[t was composed of concrete

blocks each weighing 100 tons and was capped by two tiers of
80-ton blocks. On top of all was a solid mass of cement weighing
800 tons. The engineers who built this massive structure were
thoroughly convinced that it was capable of withstanding all wave
action, but to their amazement the sea not only.moved the whole
mass but actually turned 1t round and deposited it inside the
harbour ! As if to show that it could do even more than this, the
sea scattered the 80-ton blocks in all directions.

In due course the damage was repaired and the blocks were re-
placed. This time the engineers, determined to get the upper hand,
placed on the top of the concrete blocks a superstructure more than
three times as heavy as the original. Once more the sea made
light of the work of the engineers, and before this
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vears it was moved and broken in half.

1T'he construction of works to withstand forces that
are capable of creating such havoc would almost seem
impossible. Nevertheless such works have been
erected and their influence on trade and civilisation
has been enormous.

As a maritime nation Great Britain has always been
closely concerned in the engineering problems involved

in harbour construction., A few hundred vears ago
neither the Royal Navy nor the mercantile marine

was of sufhcient importance to require more harbour
accommodation than that provided by the natural
inlets and sheltered bays found at such places as
Portsmouth, Plymouth, Weymouth, Falmouth and
Dartmouth. We find, for instance, that in 1540 there
were only four vessels of 120 tons burden registered in
the Thames. In Queen Elizabeth’s time the shipping
of Liverpool amounted to only 223 tons, the largest
vessel being of only 40 toms. How difierent are
things to-day, when the shipping of the Thames exceeds
47.000,000 tons and that of the Mersey 1s nearly
26,000,000 tons!

When we turn to the harbour and dock accommoda-

tion provided at our great ports we find a similar change.

At the beginning of the 19th century London had not a
single dock, whereas to-day there are miles and miles of

docks. The docks at Cardiff, Newport, Barrow,
Middlesbrough and at manv other places did not then

exist. Ewven aslate as 1816 Liverpool had only 16 acres
of dock area, and Hull and Grimsby were no better

than fishing ports, as far as their dock accommodation

was concerned.
Taking our survey further afield, we find that the

breakwater at Table Bay was not commenced until
1860 : that until 1875 Calais Harbour had only 24§ ft.
of water on its bar at low water; that Colombo
Harbour was not commenced until 1870 ; that Dover

was not selected as a site for a great port until 1845 ;
and that the breakwater at Newhaven was not started

until 1878. We might extend the list indefinitely,

showing that during the past century work in con-
nection with harbour construction at home and abroad

has gone forward by leaps and bounds, and has plaved a
greater part than anvthing else in the development of
civilisation in general and the world’s trade in par-
ticular.

Even the enormous extensions of recent vears have
scarcely enabled dock engineering to keep pace with
shipping, however. ‘The harbour engineer has en-
couraged the production of larger vessels by providing
better dock accommodation and in turn finds that he 1s

called upon for further efforts. At Liverpool, for
instance, the magnificent Gladstone Docks were

opened in 1927 and are the largest docks in the world.
They cover an area of 58 acres and have an entrance
lock 1,070 ft. in length. At Southampton, an even

larger dock is now in course of construction, and
when completed this will be 1,200 ft. in length and

45 ft. in depth. The entrance will be 135 ft. in width.

Thus the process of expansion continues., Larger
docks lead to the production of bigger ships and for
the safe handling of these still larger docks are de-

manded. It is quite clear that harbour-building
machinery has not vet reached the limit of its de-

velopment, and in future we may expect to see even
larger cranes in use than the Titans and Goliaths of
to-dav.

Altitude Record—(Continued from page 939)

time has been spent in the detail design of this blower
in order to ensure reliability and efhciency, and some
thousands of hours of development work were carried
out on the test bench with different types of fans,
driving gear and bearings, before the mechanism was
put into the air. Some idea of the efliciency of the
supercharger may be gained from the fact that the
rated altitude of the standard ** Pegasus " engine can
be increased by 50 per cent. by detailed alterations to
the compression ratio of the cylinders and blower,
The supercharger on the ** Pegasus ’ 1s housed in a
neat casing at the back of the engine, and is driven by a
multiplying gear from the crankshait at the amazing
speed of 23,000 revolutions per minute. This means
that during the two hours occupied by Flt. Lt. Uwins
in making the new record, the supercharger made more
than 2,500,000 revolutions. It also means that the
tips of the fan blades travel at a speed of 1,000 ft. per
second, or nearly 700 m.p.h.! The compression ratio
in the blower 1s 1.8 to 1. The engine must not, of
course, be " opened out” fully on the ground when
using normal fuel, and safety devices are incorporated
to prevent the pilot from opening out or throttling
suddenly and so applving enormous loads on the
impellor. To give an idea of the etheciency of the
supercharger, however, ‘' flat out ™ tests were made
with doped fuel and it was found that the engine
actually developed 1,100 h.p. when the airscrew was
revolving at normal speed. The supercharger is
normally brought into operation when the machine

reaches a height of 11,000 ft.
Some 1dea of the many difhculties that have to be

contended with in the construction of a supercharger
of this kind mayv be gained from the fact that air,
when compressed, increases in temperature, while any
rise in temperature of the ingoing mixture in an internal
combustion engine increases considerably its suscepti-
bility to detonation, or, as it is popularly known,
“knocking.” It is therefore essential that the
compressor should be so constructed that it raises the

temperature of the air as little as possible. Many
intricate problems also have to be met in regard to

smitable bearings and their proper lubrication at high
speeds.
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Meccano helps in the Film Industry
A New Western Electric Editing Machine

.

ROM time to time reference has been
made in the “"M.M.” to the use made
of Meccano by inventors and engineers.

There is indeed an accumulating amount
of evidence that Meccano 1s superseding
to a great extent the older methods of
model-making. Formerly an inventor
who wished to try out in miniature form a
new idea must either make for himself the
various parts required, or have them
specially made for him. In the first case the
process was slow and laborious, and
seldom satisfactory unless the inventor had
considerable skill in such work; in the
second case there was the serious drawback

of the expense
involved. Even
when the first set
of parts was com-
plete the trouble
was not over, how-
ever, for almost
invariably changes
in the design of the
model were made,
usually 1nvolving
the preparation of
additional parts.
Finally there was
the possibility
that the 1dea
might in the end
turn out to Dbe
impracticable, so
that the time and
money spent 1In
constructing the
model were
wasted.

The new method -
of model-building
for inventors 1s to
employ the inter-
changeable

|
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process of editing would thus be consider-
ably slowed up, and time means money to a
film laboratory. ‘lhe new machine, in the
construction of which Meccano played so
important a part, is shown in the accom-
panying illustration. As many as a dozen
of these machines may be operated in one
room, so that as many films may be cut
and edited at the same time.

The machine 1s operated entirely from
the mains. It will run either double or
single film, that is sound and scene com-
bines on one film, or on separate film.
This 1s an exclusive feature of the machine
that makes it extremely valuable for news-
reel work, where
picture and sound
arerecorded simul-
taneously on one
film. There 1s no
Intermittent
action at the pic-
ture gate, the film
passing through
both this position
and the sound
gate at a smooth
and constant
speed. The value
of this feature lies
in the fact that it

permits almost
completely silent
operation, there

being no “flap”
from the film, an
action that always
takes place where
the intermittent
movement 1s evi-
dent.

A ‘““stationary
picture is obtained
by meansof flashes

Meccano parts, from a neon or
which constitute television tube
real engineering in sitnated 1mmedi-
miniature and en- ately beneath the
able  practically  phe new Western Electric film editing machine developed  VEWINg head.
any  mechanical by means of a Meccano model. Photograph by courtesy These flashes are

movement to be
reproduced perfectly. The making of special
parts thus becomes unnecessary, and when
the model has served its purpose and 1s
taken to pieces, the component parts are all
avallable for inclusion iIn a new model.

One of the most recent applications of
Meccano to invention 1s in connection with
the development of a new type of ** editing
machine ”” by Mr. H. C. G. Allen of the
technical staff of the Western Electric
Co. Ltd. Mr. Allen made his first model
almost entirely from Meccano parts, the
adaptability of which enabled him to
solve a serles of quite formidable mechanical
problems.

Editing machines are used in the film
industry for the purpose of viewing rush
prints as they are received from the
printing laboratories, so that any defects
may be instantly detected and removed,
or unwanted scenes cut out. It might be
wondered why this viewing should not be
done by means of an ordinary theatre
reproducer. This would involve the use
of a theatre, however, and probably only
one film at a time could be viewed.

of the Western Electric Co. Litd.

The

so timed that they
occur at the exact moment when a frame
Is passing the view-finder. The timing 1s
accomplished through a circuit-breaker
mounted on the picture sprocket, and the
arrangement consists of a commutator with
one narrow segment for each frame, so that
as each frame reaches the picture gate a
momentary contact 1s made and the neon
lamp flashes. The flash is so quick that the
picture appears absolutely stationary, and
without the ‘' ghosts’ that are usually
present in a simple intermittent motion
used without a shutter.

A simple amplifier is housed 1n a drawer
directly underneath the sound head. The
circuit is so efficient that sufficient volume
1s obtained from a single stage of amplifica-
tion to operate a loud-speaker. Alterna-
tively headphones may be used, according
to the special requirements of the operator.

Notable {features of this interesting
machine are its compactness and 1ts
simplicity of operation. In addition 1t
possesses the high efficiency and complete
reliability that are essential in a mechanism
of this nature.
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- A Great South African Game Reserve
o :
The Kruger National Park
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FEW vears before the South African War strong
representations were made to President Kruger

that the various species of animal life of South

Africa were rapidly becoming extinct, and that it was
adopt

urgently necessary to
measures for their pre-
servation. One of the
results of these repre-
sentations was the set-
ting apartasasanctuary
for game the area of
Government land be-
tween the Crocodile and
Sabi rivers near the
boundaries ot Portu-
cuese East Africa. This
was cdone on 26th March,
1898, by means of a
proclamation issued by
the State President.
During the South
African War this game
reserve, which was
known as the Sab1 KRe-
serve, naturally lapsed.
Immediately after the
war, however, it was
once again proclaimed,
and 1 1903 1t received
important additions
designed to protect cer-

Zebra and wildebeeste drinking in the Krug
we are inde

immediately

stringent

tain species that were not included in the old reserve,

and at the same time to allow of wider migratory space
A Warden and rangers were appointed,
together with an adequate staff of native assistants to

for the herds.

ensure that the law was
carried out. When all
the additions were com-
plete, the game reserve
stretched from  the
Crocodile River in the
south, all along the
Portuguese boundaries
to the Limpopo and the
Rhodesian border in the
north, and from the
Portuguese boundary in
the east nearly to the
foothills of the Drakens-
berg 1n the west. In
all, the reserve included
an area of some 200
miles by 60 miles.

For a good many
years after its creation
the game reserve had to
be administered with
the single purpose of
renovating the various

A group of impala in the National Park.

IO

COONOO000000

| tFJf\

‘ species of animals native to the district, some of which,

see something as the result of their money.

er National Park. For the illustrations to this article
ted to ﬂlE courtesy of the South African Railways.

notably the black and white rhinoceros, the elephant and
the eland, had entirely or practically disappeared. In
addition there were others, such as the buttalo, the girafte,
the kudu, and the roan antelope, that were within

measurable distance of
total extermination.
About the time of the
Union of South Africa
the various species had
secured for themselves
a good {tooting, and
some of the wvanished
ones, such as the ele-
phant and the eland,
had begun to trickle
back from neighbour-
ing Portuguese terri-
tory. It thr}n began to
be felt that some ideal
beyond that of merely
preserving species for
scientiic and senti-
mental ends was de-
sirable. It was realised
that the public, who
had been paying to the
extent of some £4,000
or £5,000 a year for the
preservation of the
animals, had a night to
The whole

situation needed to be stabilised, and there was the

complication that the reserve

private land.

be having a friendly argument.

The two animals in the background on the right seem to

contained a good deal of
Clearly the only way to secure the future

of the animals for the
benefit of the public
was by the establish-
ment of a great national
park under the Union
Government. 1his came
about 1in 1926, when the
Union Government suc-
ceeded 1n placing on
the Statute Book a law
calling 1nto existence
the Kruger National
Park, where the won-
derful animal life of the
country should find
sanctuary for all time.

The Kruger National
Park i1s a romantic land
of forest and kopje; of
reed-fringed rivers and
wide boulder-trimmed
gorges ; of untutored
natives ; of elephants,
giraffes, antelopes, lions,
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and indeed all the fast-vanmishing things that a century
ago made up South Africa. It stretches along the border
of Portuguese East Africa from Komatipoort in the
south to the point in the north where the territories of
the Union, of Rhodesia, and Portuguese East Africa
meet in the Limpopo
River. The distance
from north to south 1is
about 220 miles, and
from east to west 1t
averages about 40 miles.

[f it were financially
possible to provide
facilities for tourists to
view the reserve gener-
ally, such as motor
roads, resthouses, and
an adequate staff of
guides, there can be
little doubt that an
extremely popular and
entirely novel holiday
resort would be opened
to the people of the

Union  during  the
months between May -
and October. In addi- -

tion to the unique dis- Zebra and wildebeeste.

play of animal life, there
are many strikingly beautiful and wild pieces of scenery,
and there is a great field for the botanist and lover of
Nature generally in the native forest trees. flowers and
orasses which, like the animals, remain as they have
existed from time i1mmemorial. The {ew resident
natives live still to a great extent under tribal law,
and are unspoilled by
contact with civilisation.
The caves, which appear
in nearly all the rock
outcrops, are ol interest,
and might offer results to
the archaologist; while
the Bushman paintings,
which appear in good con-
dition in many of the
caves 1n the Logogote area
south of the Sabi, are
certain to provide an
attraction. An interesting
landmark 1s the ruin of the
house of Albassini, situ-

ated on the south bank
of the Sabi River, and

representing, so far as 1is
known, the abode of the

first white man to enter
and reside in the eastern

low veldt.

I'he rocky steeps of the
l.ebombo hills, as well as
the many i1solated hills
and kopjes that stud the interior, afford opportunities to
those whose energies impel them to mountain climbing,
and from the summits wonderful panoramas of the
bush-clad plains and of their wild inhabitants may be
obtained. Some of the gorges by which the wvarious
rivers cut their way through the Lebombos are extremely
impressive. As may be 1magined, a great field for both
still and moving pictures is afforded by the very tame

The conspicuous markin
subdued colouring of the wildebeeste.
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Girvaffes in the Kruger Park. The enormous height of these animals is well shown in
relation to the trees.

animal life of the reserve. The art and skill required to
stalk and photograph wild animals successfully completely
surpasses anything that the rifle can offer, while the

results are more satisfactory and more enduring.
A short survey of the principal animals that make their
home 1in the reserve

will be of interest. There
are now two main herds
of elephants permanent-
ly located in the reserve,
and in addition a good
many other elephants
alarmed by shooting
taking place on Portu-
cguese territory, have
migrated into the re-

serve at various points.
A few specimens of the
black rhinoceros exist.
This creature 1s fast
disappearing from even
the best game countries
of Africa to-day, and
exceptional efforts are
required to preserve it
from extinction. For-
tunately it has no
of the former are in slrong contrast to the natural enemies.
Giraffe are increasing
and are spread over a considerable portion of the reserve.
Zebra, after wildebeeste and waterbuck, are the most
numerous large species in the reserve. They are highly
decorative and tame, and have always been greatly
admired by visitors, indeed, probably no other animal

adds more to the attractions of a tour through the reserve.
Hippopotamus exist in all

the larger rivers, but they
do not increase much 1n
numbers, and 1n some
places appear actually to
have decreased. Owing to
their habit of life they
cannot be fully protected
in rivers that form bound-
aries of the reserve. Butialo
were believed in 1902 to
consist of little more than
a dozen individuals. Since
that time they have In-
creased considerably, and
are now well spread over
much of the area in the
central parts of the re-

serve.
The blue wildebeeste 1s

the most numerous species
at present found in the
i oL | Teserve. It appears to feed
eSS SNl on a larger variety of
erasses than most other
species, and has no
natural enemy except the lion. lhe extreme tameness
of these animals, coupled with their large numbers and
quaint appearance and manners, always form a great
attraction for the ordinary *visitor, who is enabled to
look at them from close quarters with hittle more ettort
than is required to view animals in a zoological garden.
The natural function of carnivorous animals 18 to prey
upon the herbivorous species, (Continued on page 935)
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New Italian Liners

Two new Italian liners recently have
carried out their maiden trips. These are
the " Rex "' and the " Conte di Savoia.”
Both of these vessels are expected to be
capable of travelling at speeds 1n excess
of 28 knots, and therefore there seems
little doubt that one of tham will quickly
obtain the Blue Riband of the Atlantic.

Of the two new liners, the " Kex, ' with
a gross tonnage of 51,075 1s somewhat
the larger, the gross tonnage
of the “ Conte di Savoia ™
being only 48,000, Both
vessels have been construct-
ed {for the Italia-Flotte
Reunite Line, a combination
of a number of Italian ship-
owners. The vessels are
employed on the service
between Genoa and New
York, a journey that usually
occupiles 10 days. The new
vessels are capable of com-
pleting it in 64 days. The
" Conte di Savora,”’ 1s 811 {t.
9in. In overall length, its
length at the water line
being 744 it. 6 in. She has a
breadth of 95 ft. 10 in. and
a draught of 30 ft. 6 in.
An 1nteresting {feature of
this vessel 1s the quickness
with which she has been
constructed. The keel was
not laid until the beginning
of October 1930 and the
ship was launched at the
end of October 1931. This
1S two months less than the
time taken to construct
the '* Bremen.”

The wvessel 1s driven by
four screws, each of which
welgh 18 tons and 1s 16 ft.
in diameter, the total power
developed being 120,000 h.p.
The wvessel 1s fitted with 10 water tube
boilers and an additional three high
pressure boilers for auxiliary work. Oil
firng only 15 wused, the ship Dbeing
provided with tanks to carry 7,000 tons
of oil.

IThe " Rex’ is 880 ft. long and has
a beam of 102 ft.,, and is the largest
ship ever built in an Italian shipyard.
fler propelling machinery consists of
H.P., 1.P.,, and L.P. turbines, each unit
of which is coupled through 10 :1 single-
reduction gearing to the propellers. The
turbines have a normal outputrof about
100,000 s.h.p., but this figure was ex-
ceeded by 20,000 h.p. during her full
power trials, when she attained a speed
of over 28 knots. The normal service
speed of this huge vessel is 27 knots.

£75,000.

Huge Omnibus Garage
What 1s claimed to be the largest garage

of its kind in Europe was completed recently

for the Corporation of Glasgow to house
their buses. The garage has taken a year

and five months to erect and has cost

It covers an area of 76,000 sq. it.,
and can accommodate about 200 double-
deck buses.

The equipment of the garage includes
overhaul and inspection pits, engineers re-

pair shop, electricians’ shop, battery charg-
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Electrically operated level luffing cranes loading general cargo at a South Wales port. See article
‘‘ Level Luffing Cranes and their work '’ on page 922 of this issue,

ing shop, paint shop, general and tyre stores,

cleaners’ rooms and a boiler house. Two
high-tension electrode boilers connected to
four storage tanks, and one hot water service
calorifier, are used for heating the garage,
and small pumps keep the water in circula-
tion between the boilers and the storage
tanks. The equipment for washing the buses
includes four electrically-driven pumps that
increase the pressure of the water to 300 1b.
per sq. in. 1Two 40 in. exhaust fans, one at
each end of the building, are connected to a
system of floor ducts, and through these
draw the exhaust gases out of the building.
The petrol supply for the buses is stored in
four large tanks each of 5,000 gals. capacity,
and electrically-driven pumps draw the
petrol through valves and piping asrequired.
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Galloway Hydro-Electric Scheme

The first stage of the 100,000 kw.
Galloway hydro-electric power scheme
1S now 1n hand. This part of the work
includes the construction of two power

stations at longland and Glenlee, de-
signed for outputs of 33,000 kw. and
24,000 kw. respectively; and three
reservours 1n the wvalley of the Rivers
Ken and Dee. Water for the Tongland
station will come from Loch Ken by way
of the River Dee, and
will be controlled by a
barrage at Glenlochar, three
miles from Castle Douglas.
At this point the river
1s about 300 ftt. wide, and
the barrage has six outlets,
each 45 ft. wide and closed
by a steel sluice gate.
T'he gates can be operated
electrically or by hand.
Glenlee power station will
be served by a 1,000-acre
reservoir at Clatteringshaws.

The second part of the
scheme will consist of build-
mg and equipping three
power stations 1n series,
higher up the River Ken.
When the whole scheme
1s completed 1t will form
one of the largest hydro-
electric plants 1n Great
Britain.

Canadian Hydro-Electric
Scheme

An mmportant hydro-elec-
tric scheme 1S now in hand
at Beauharnois, Canada. A
canal 15 miles long is being
constructed that will enable
ships to avoid a series of four
rapids 1 the River St.
Lawrence, and when com-
pleted it will be used also
as a source of hydro-electric power.

The canal leads off from ILake 5t.
Francis, and as 1t follows a route that is
below the level of the lake, most of the work
involved has been the construction of high
embankments. These banks wvary iIn
height from 10 ft. to 24 ft. and are faced
with stone to prevent erosion. The canal is
3,300 ft. wide and has its outlet near
Beauharnois, passing through a power house
there into the River St. Lawrence. The
power house 1s designed to deal with a water
supply giving 500,000 h,p., but at present
plant capable of developingonly 216,000 h.p.
has been installed. 1his plant consists of
four 50,000 h.p. vertical turbo-alternator
sets and two 8,000 h.p. sets.

We hope to deal fully with this interesting
scheme 1n a future issue of the "M .M."



IL—

The floating whaling factory ‘' Tafelberg
oil tanker and a train ferry steamer.

New Cantilever Crane on the Clyde

A large electric cantilever crane with
a hfting capacity of 175 tons at 85 ft.
raclius has been erected at Stobcross
Quay, on the Clyde, to facilitate the fitting
out of new ships. The main cantilever
18 30 ft. deep at the centre, and has an
overall length of 2531 ft., and the hoist
has a clear lift of approximately 170 {t.

Ihe crane stands on foundations
consisting of steel caissons sunk to a
depth of 50 ft. below the quay level.
I'he roller path upon which the main
cantilever slews i1s carried on the top
of the main tower, the legs of which
are 40 ft. apart. Slewing 1s effected,
through worm and spur gearing, from
a series-wound motor of 50 b.h.p. at
400 r.p.m. A second series-wound
motor, of 165 b.h.p., operates the main
lift. Electrical energy for working
the crane i1s obtained at 6,500 v. from
(slasgow Corporation.

Giant French Liner

T'he new giant French liner, at present
known as the " 7.6, was successfully
launched at St. Nazaire on 29th October
last. This ship is to be named the
" Normandie,” and represents France's
bid for the Blue Riband of the Atlantic.
>he has an overall length of 1,027 ft.,

a beam of 119 ft. 6 in. at the corbelled
promenade deck, and a depth at this
deck of 91 ft. 4 in.

This huge wvessel has eleven decks,
and five of these extend the full length
of the vessel. The hull is divided into
twelve watertight compartments, and the
space provided by the double bottom
will contain fuel and fresh water tanks.
She will be propelled by turbo-electric
machinery that has been designed to
give her a service speed of 30 knots.
Four turbines, having a total of 160,000
h.p. will drive 5,000 wvolt alternators
that in turn will supply current to four
propulsion motors. It is expected that
she will make the Atlantic crossing from
ILLe Havre to New York via Plymouth
in less than five days, rrespective of
weather conditions.

The " Normandie ™ will carry 930 first
class, 680 tourist and 560 second class
passengers, 1n addition to a crew totalling
|,320 officers and men.

'* described in ** The Romance of Whaling
She is 520 ft, long, and 172 ft, broad, and was built by Sir W, G. Armstrong Whitworth & Co. Ltd., to whom we are
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A post office emplovee at work in an apparently precarious position,

on an overhead cable. This illustration is reproduced by courtesy

indebted for this photograph.
Oil Engines for Basra

ive oil engines are to be built for a
new power station at Basra, on the Persian
Gulf. Two of these will be of the eight-
cylinder type and will drive a 250 k.w.
alternator. lhe remaining three will

be four-cylinder engines. lwo of them
will drnive 125 k.w. alternators and the

b

of the General Post Office, London.

fifth engine will be coupled to an alternator
capable of developing 65 k.w.

* * * *
At Liverpool, recently, the 20,000
ton Canadain Pacific liner “° Duchess

of Bedford’' was docked at 2.59 p.m.
for an examination of her hull below
the waterline, and the dock was drained,

the examination completed and the ship
refloated by 8.35 p.m. the same day.
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In outline the ship suggests a blend of an

Wireless Beacon Stations in China

The Marconi automatic wireless beacon
station i1nstalle<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>