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HOBBIES

YACHTS AND LAUNCHES

The Best of Their Kind found on any Yacht Pond!

Boys everywhere have hours of fun with these fine
boats. They are the real thing, correctly built and
balanced. The sailing boats have a fine setting of sail

whilst the model launches are driven by strong steam

engines of brass. All the latest improvements are found In

the boats illustrated and no others carry so many advantages.
The best wood, waterproof paint, strong sails and running

lines, safe and speedy engines. You can be sure of them
because they have the name of Hobbies behind them

THE STEAM TUG

294 ins. long. 4} in. beam. ] ] 9
A slurdsy little | price. With strong,

I»at at 4 reasonable
safe brass engine, collapsible mast and funnel, and well
Anished hull in brneght enamel

Poslage 9d.

I--_---l--—-—------------*“----—*—----—--_1
ié =y i vy Eﬁ-i ins. h]l'lﬂ. i
: MISS AMERICA 4} ins. beam. |
! The most popular launch and found on everv vacht pond. :
I Cannot leak or overturn, Strong brass engine with ;
I safety boller. Euns 25 minutes at one flling. Two _
A R _..........._.____.____...--.._.....__.__....._.TI : colour hull and heood. Lamp, bller and instructions
| . supplied with each boat in a strong box. . . Postage 9d. :
i » 31 ins.’ : ]
! A wonderful model with super heated engine to drive hard and : ALL BOATS ARE FINISHED IN BRIGHT ENAMEL WIIH PROPERLY
!  steadvy for half an hnfn_]' ! hr engine easily | rl-*tfl:'hﬂ’ralr' tor | BALANCED HULLS. THE MASTS OF THE YACHTS CAN BE LAID
! driving indoor models. Safety wvalve Non-spill  lamp. | | e n _
| Reagutifully finished. In wooden box with fller, measure, : FLAT FOR PACKING, WHILST THE LAUNCHES ARE S0OLD 1IN STRONG
R | -+ Postage 1/3 | BOXES FOR SAFETY IN THE POST.

All Boats are
British Made
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23 ins. long,
26 ins. high.

A real racer Hollow
hull, with detachable

Strong linen salls and
running lines of water
cord—not string. Well
balanced with welghted
keel and running radder.
Finished T.l:lrf*[‘ colours
of enamel and deck

lined 1n
planking.
S upplied

1N slTong
box

Really wonderful value, Nothing

to compare with 1t at the price.
|44 1n. deck with hull finished
two colours enamel, Collapsible

mast, white linen sails, water
cord running lines. Shapely and Post 6.
well balanced

Post 9d.
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mast and bow-sprit. :
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Ask tor Hobbies boats at They can be safely ordered direct by post If you send Postal Order or Cheque to

oweres and eont w  HOBBIES Ltd. (") DEREHAM, NORFOLK

put off with any other.

There i none to equal Alse lrom Hobbies Branches al 65 Mew Oxford St., W.C. 147 Bishopagate, E.C. 79 Walwerth Rd., 5.E. 328 Argyle 8t,
them anywhers : Glasgow. 10a Piccadilly, Manchestor. %a High Et Birmingham. H ‘Hnl BL., Shefieid. 10 Queen Victoria lL Leada.
y . 25 Bernard 8L, Seuthampten. 8 Lsndon Rd., Brighton, Canadian Depet : 3854 Yenge 8L, Teronte.
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The Pleasure of Work

It 1s strange that some people only appreciate the value of work
by thinking of the payment they are to receive for the time they
have expended. They make this the most important thing in
their lives and they never seem to ask themselves ‘* What am I
going to do, and why ? " Their question is more often ** What
am | going to get, and how can I get more ? ' Some of the best
work 1n the world has been accomplished with no hope of a pecuniary
reward, and many an instance of this could be given in art, science
and literature—which at the best of times are ill-paid callings
except for a chosen few.

Money is not all that thinking people look for as a result of
their work. They realise that of far greater importance than
payment 1s the fact that work should interest and give pleasure
whilst one i1s engaged in it. This does not mean to say that we
should find pleasure in every detail of our work for, of course,
there 1s drudgery in all work. But in the main, our work should
be our pleasure, for it not only enables us to live but also it makes
our life. When we make plans about our work we are really
making plans for our life. When the time comes to choose your
work 1 hope that you will endeavour to choose some occupation
in which you will be able to keep before you all the beautiful
things of life—one that will help to add richness to your mind
and quality to your attainments.

Remember that life is really a great game—not unlike a game of
tennis. You are served with a ball and you return it. 1f you
are a good player the ball may be returned again and again, until
at last either yourself or vour opponent scores. If vou lose a
game, do not be disheartened but make up your mind to win the
next, and persevere until you have won the set. In real life,
responsibilities will descend upon vyour shoulders and you will
have to make decisions and stand by them. Some decisions will
be right, others will be wrong, but whether success or failure
comes to you it should be vour endeavour to continue the game and
to profit through the experience you encounter. While at school
vou play hard and enjoy it because of the work you put into it,
and later in life you should remember to mix enough play with
your work to make it enjoyable. The choice of a career that will
enable you to do this is therefore of the first importance, and
I am arranging to publish a series of articles, which will commence

in the near future, that I hope will help those of my readers who
are still at school 1n the choice of a career.

The Mystery of the Thunderstorm

; Editorial Office '
u} Binns Road Vol. XIII. No. 6
i June, 1928
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From the earliest days of man's sojourn upon the kEarth the

thunderstorm must have been one of the most familiar and
impressive of all natural phenomena, and we are told that at the
present time some 16,000,000 thunderstorms occur every year,
It is surprising, therefore, that we do not know more about these
awe-inspiring upheavals. It was not until Benjamin Franklin
made his celebrated experiment 200 years ago that the power
behind the thunderstorm was identified with electricity, and
even to-day we do not know how this is produced, although its
place of origin has been discovered. 3

In 1909 one of our greatest weather experts made the discovery
that, when a drop of water breaks up into smaller drops, each
of the latter becomes positively charged with electricity, whle
the surrounding air acquires a negative charge. If large numbers
of drops of water in a cloud break up into smaller drops, a suffi-
ciently large electrical charge may be accumulated to bring about
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a lightning charge in exactly the same manner as a spark 1s
produced by an electrical machine. A thundér cloud 1s a huge
billowing mass that may be as much as five miles in height, and
within it the air is in continuous movement up and down, carrying
drops of water along with it. Thunderstorms occur when there
1S an ascending current of air, and in this country they are most
prevalent in the early summer because then such currents are

most frequent.

The warm air from the ground rises into the colder air
above and the moisture it contains is condensed i1nto drops,
which commence to fall. Some of the drops break up and become
electrified, and are then carried back up into the cloud by the
ascending air current. As these drops are now positively charged
they repel each other, but in spite of this repulsion many of them
are brought by the wind into violent contact so that they unite
to form larger drops. These drops again fall, are again broken
up into droplets, and again carried up into the clouds, and the
process continues until sufficient electricity has accumulated to
bring about a discharge, either between the cloud and the karth
or between one cloud and another. An interesting point 1s
that, as the rain in a thunderstorm carries down with it positive
electricity, the upper surface of the cloud is negatively charged.

The large drops that are such a familiar sight at the beginning
of a thunderstorm are simply those that have not broken up i1nto
drops sufficiently small to be carried up again by the ascending
current of air. Large drops fall more rapidly than small drops,
and it has been calculated that a drop of water 1/5 in. in diameter
falls at the rate of 24 ft. per second. If the upward wind is
blowing at this rate, all drops of water less than 1/5 1n. 1n diameter
will therefore be blown back, or at least prevented from falling,
so that only the larger drops reach the ground.

A Romance of Minute Measurement

The death has been announced of Professor Theodore W.
Richards, who was Professor of Chemistry in the famous Harvard
University in America for many years. His name may not be
familiar to most of my readers, for it is not associated with any
striking or wonderful discovery. It is not given to all scientists
or engineers to make their names famous by a single great achie-
ment, but the work of those who labour steadily for veurs in
accumulating information is equally valuable, for it 1s oiten the
knowledge acquired by them that makes spectacular achievements
possible, Professor Richards did quiet work of this kind. He
spent the greater part of his life in devising methods for measuring
densities and atomic weights with the utmost accuracy.

This work does not sound very exciting, but by an interesting
turn in affairs it suddenly became of outstanding importance.
About 14 years ago a suspicion arose that there were two different
materials masquerading as lead. Both were dull grey metals, and
they responded to all ordinary tests in exactly the same manner.
They were, in fact, twins, with the possibility that one was slightly
denser and had a higher atomic weight than the other.

Thus the final test of the suspicion rested on exact measurements
of the type that Professor Richards had made himsell famihar
with by a lifetime of patient practice. It transpired that the
difference in the densities of the two kinds of lead was only about
half of one per cent, but the skilful hands of Richards separated
the pure lead in each of its forms. With extraordinarily delicate
balances and other instruments that he had devised, he made
measurements that definitely proved the existence of twin forms

of lead that could not be distinguished by any other means.
457
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HE great mountain ranges

as they are nowlfor countless centuries, but the love of

mountains for their own sake appears to be a compara-
tively modern development. The ancient writers, when they

refer to mountains at all, do so usually in terms of fear, a note-
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The Call of the Mountains

Triumphs and Tragedies of Alpine Climbing
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of the world have existed much

for the task.
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only to those who climb. Once the fascination of climbing has
gripped a man it never leaves him, and he returns to the attack
year atter year until his physical strength is no longer adequate

It 1s probable that no sport is equal tc mountaineering in the

worthy exception to this being the writers of certain portions | variety of demands it makes upon its devotees. Mr. Arnold

0f the Old Testa-
ment, who show
something like
appreciation  for
their mountain
ranges. The
Romans un-
doubtedly re-
garded mountains,
and 1n particular
the Alps, as noth-
ing more than a
serious  obstacle
to the extension of
their conquests,
while the Greeks
seemed to have
looked upon moun-
tains merely as
convenient places
in which to house
their gods |

The crossing of
a mountain range
in those early days
was undoubtedly
a great adventure,
and 1t 1s difficult
to over-estimate
the courage and »
physical strength [
and endurance of §
the men who first

traversed the
passes of the
world’'s great
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The Matterhorn. The conquest of which cost the lives of four men

Ilunn, 1n his in-
teresting little
book, “"The Alps,”
says : “ The art of
mountaineering is
half physical and
half mental, He
who can justly
claim the name of
mountaineer must
possess the power
to lead up rocks
and snow, and to
cut steps 1n 1ice.
This is the physical
side of the busi-
ness. It 1s 1m-
portant ; but the
charmw. of moun-
taineering 1s large-
ly intellectual.
The mental equip-
ment of the moun-
taineer involves
an exhaustive
knowledge of one
of the most ruth-
less aspects of
nature. . . . The
mountaineer must
understand the
secrets of snow,
rock and ice. He
must be able to
tell at a glance
whether a snow

ranges. Hannibal's historic crossing of the Alps, for instance,
was a tremendous undertaking for that period. We do not know
by which pass he went, but in anv case the difficulties must have
been enormous. We are told that Hannibal and his army advanced
under herce attack from the natives, who “ slipt away at night
everv one to his owne harbour.”

slope 1s dangerous or a snow bridge likely to collapse. He must
be able to move with certainty and safety on a rock face, whether
1t 1s composed of reliable or brittle and dangerous rock All

this involves knowledge which is born of experience and the

power to apply experience. Every new peak is a problem for
the intellect.”

I'he transport animals included
elephanis, who ‘" were ever
readie and anone to run upon
their noses, and the snow being
once with the gate of so many
people and beasts upon it
fretted and thawed, they were
fain to go upon the bare yce
underneeth and in the slabberie

snow-broth as it relented and
melted about their heeles.”
It is not necessary to be a
mountaineer in order to ap-
preciate the grandeur of the
great white peaks towering
skyward. The views seen by
the Alpine climber high up on
the side of some great moun-
tain have a beauty and fas-

The great peaks of the Alps
have been conquered one by
one at the expense of in-
credible exertion and the loss
of many wvaluable lives. The
most tragic story of all is that of
the conquest of the Matterhorn
by Edward Whymper and his
six companions, followed by
disaster that was literally appal-
ling in its suddenness.

Whymper had made several
attempts to climb the Matter-
horn but without success. In .
the summer of 1865 he pre-
pared for a final effort, and
his arrangements were hastened
by the information that an

Italian party were about to

cination of their own, but it
1s only the observer in the
valley below who can take in
the beauty of a mountain as
a whole. The real thrill of
the mountains, however, comes

tackle the peak. On 13th
June Whymper left Zermat

with Lord Francis Douglas,
Charles Hudson, and Mr.Hadow.

With them they had as guides
the famous Michel Croz, and

A striking photograph of the Aletsch Glacier giving an excellent
idea of the appearance of this gigantic river of ice
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Peter Taugwalder and his son. All were experienced moun-
taineers with the exception of Hadow, a young fellow of 19 who
had left Harrow only a short time previously.

Nothing of par-
ticular note occurred
on the upward climb,
although now and

they aroused the wvillage. A search party immediately set out
and reached the plateau at the top of the glacier. There they
found the bodies of Croz, Hadow and Hudson, but the

. body of Lord Francis
Douglas has never
been found to this

again Hadow had to
be assisted over jthe
more difficult places,
and in due course they

reached the summit
and the Matterhorn
was conquered,

After a short rest
the party prepared to
descend. They were
roped {logether, but
the order was rather
strange, for Croz, as
the most experienced
and skilful member
should, in the ordinary
course of things, have
come Jast, whereas
actually he led. Croz
was followed in order

by Hadow, Hudson,
Douglas, Peter Taug-

walder, and Taug-
walder junior. Whyvm-
per was sketching

while the party was  Nearing the summit,

afterwards he tied
himself to  vyoung

A striking photograph showing the solemn grandeur of a snow-clad
bemng arranged and peak. Note the steep ascent that is being made by the four climbers in the centre of

the picture

day:,

This tragedy caused
a tremendous amount
of discussion through-
out the civilised world
and produced a most
extraordinary Crop
of rumours. It was
asserted by many
people that the rope
did not break but
was cut by Taug-
walder, Dbut there
does not appear to
be the slightest foun-
dation for this accusa-

tion. As a matter of
fact, if the rope had
held, the fall of Croz
and Hadow would
have been checked
and the  tragedy
would almost certain-

ly have been averted.
There 1s one very
curious thing that
Whymper tells us in
his account of the
disaster and this does
not appear capable of

Taugwalder and brought up the rear. A little later, at the request
of Douglas, Whymper tied himself to old Taugwalder. Young Peter
Taugwalder now held the responsible position of last man down,
Apparently Hadow began to feel the strain, and presently Croz
turned round and took hold of

any explanation. The party were provided with three ropes,

and the one that was used in the descent was the weakest of
the three and had only been intended for use as a reserve.

Taugwalder subsequently left for America, but afterwards

- returned to his native Zermat

Hadow's feet and placed them

one by one into their proper

footholds,. He then turned to
continue the descent when sud-

denly Hadow slipped,.
Describing the subsequent hap-
penings Whymper says:—“1
heard one startled exclamation
from Croz and then saw him
and Mr. Hadow flying down-
ward ; in another moment Hugdson
was dragged from his steps and
Lord Francis Douglas immediately
after him. All this was the work
of a moment. Immediately we
heard Croz's exclamation, old
Peter and I planted ourselves
as firmly as the rocks would
permit; the rope was taut Dbe-
tween us, and the jerk came
on us both as on one man. We
held ; but the rope broke mid-

way between Taugwalder and
Lord Francis Douglas. For a
few seconds, we saw our un-
fortunate  companions  sliding

downwards on their backs, and

spreading out their hands en-
deavouring to save themselves.
They passed from our sight
uninjured, disappeared one by
one, and then fell from preci-
pice to precipice on to the Matter-
horngletscher below, a distance
of nearly 4,000ft. in height.
From the moment the rope broke,

where he died about five years

ago at the age of 8l.
Mountaineering is not for every-
body, however, and there are
many of us who, like Mr. Hilaire
Belloc, refuse to climb for fear
of “ slipping down.” For such
folk there is ample enjoyment
in walking among the mountains
and such walks will often provide
quite satisfactory thrills.  The

charms of wandering among the
Swiss mountains are wonderfully
described by Mr. Willilam Le
Queux in his notes on ‘*“ Wengen,"
and particularly fine is his des-
cription of an ice avalanche,

““ Few people have been close
to an ice avalanche and wit-
nessed the ice edge of a gigantic
glacier of countless ages break
away and fall with thunder over
a precipice, the great ice boulders
bounding from rock to rock down
thousands of feet until they

become pulverised and, like white

powder, . stream down out of
the ravines into the wvalley below.
The sight of a great ice ava-
lanche is one of the most awe-
inspiring scenes in the world,
hundreds of thousands of tons
of the remains of the 1ce age
breaking from the edge of the
dangerous glaciers to be hurled
into space with irresistible force,

it was impossible to help them.” carrying everything before it.”
The suddenness of the event : Spring is the best time for
petriied Whymper and the two T'he *° Sattel ”’ on Monte Rosa, with a party of climbers walking in Switzerland. = To tra-
guides. For half an hour they descending in brilliant sunshine verse the plains and wvalleys in
remained on the spot absolutely May and June i1s to pass through

motionless, and the guides cried like children and appeared to an interminable orchard and flower garden in {full Dblossom.
be utterly unnerved. Presently they recovered sufficient courage Switzerland's wild flowers are proverbial and in Spring they
to continue the descent and ultimately arrived at Zermat where run riot. '
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N the March 1926 issue of the ““ Meccano Magazine
Dr. Hele-Shaw“pointed out that no man can be
an engineer without being an inventor. To this

observation the author ventures to add that no man
ought to be an inventor without having some knowledge
of how to protect his inventions against piracy.

It would scarcely be consistent to deal with patents

without  touching ’

briefly on the his-
tory of patent law.
Although a few
privileges or mon-
opolies for certain
industries are said
to have been grant-

ed by Edward III,

Letters Patent for
Inventions origina-
ted in the reign
of James I. The
monopoly  system
was largely prac-
tised and greatly
abused by the Tudor
monarchs, and ulti-
mately a great out-
cry was  raised
against the grant-
ing of monopolies,
particularly when
they related to the
bare necessities of life,

It was for the abolition of this pernicious practice
of granting monopolies indiscriminately that the famous
Statute of Monopolies was passed in the year 1624.
- The sixth section of the Statute limited Letters Patent
to “ the sole working and making of any manner of
new manufactures within this realm to the true and
first inventor and inventors of such manuifactures,
which others at the time of making such Letters Patent
and Grant, shall not use, so that they be not contrary
to the law nor mischievous to the State by raising
the price of commodities at home or hurt of trade,
or generally inconvenient.”” Out of that section grew
the gigantic patent system of this country.

A patent may be defined, for sitmplicity, as a contract
between the State (representing the public) and an
inventor, whereby in retvrn for introduction of a new
manufacture into this country the State contracts
to give to the inventor a conditional monopoly for
the sole making, using and vending of the invention
for a limited period, which at present 1s 16 years. Used
to denote the subject of a patent, the word ™ manu-
facture ” comprehends a product, apparatus for making
the product, or the method or process used 1n making

the product. The word also includes 1mprovements
to a known product, apparatus, or method or process.

Obviously one cannot have a patent for a bare 1dea

How a Patent is Obtained:

Protecting an Invention Against Piracy
By E. Lloyd Francis, A.M.I.Mech.E.
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The seven inventions shown above each made a fortune for their creators.
apparently trivial articles represent a turnover of millions of pounds
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or principle, no matter how novel or useful it may be.
One may, however, have a patent for an idea or principle
plus a method of carrying it into practice. If the 1dea
is novel, and very meritorious,. the simplicity of the
apparatus in no way detracts from the value of a patent.

According to the Patent and Designs Acts of 1907

and 1919, which now govern the patent system ol
this country, an ap-

plication for a
patent may be
made by any persen
claiming to be the
“true and first”
inventor of an in-
vention, and
whether alone or
jointly with another
person Or persons,
who need not be a
joint inventor or
inventors.  Aliens,
women and children
may all become
patentees, and an
invention made
abroad may Dbe
communicated to a
person resident 1in
this country, who
then legally Dbe-
i comes the ' true
and first ”’ inventor with full power to apply for a patent.

Except as a communicatee or under the provisions
of the International Convention for the Protection
of Industrial Property, of which this country forms
one of the contracting states, a company may not
apply for a patent alone, although it may do so jointly
with an inventor,

Many employers consider themselves legally entitled
to receive the benefits of inventions made by their
employees, but whether they are so entitled depends
on the circumstances of each individual case. It
has been held that an invention of a servant, even
made in the master’s time and with the master's tools
and material, can alone be patented by the servant.

Assuming one has made an invention, how can 1t
be patented ? In order to fulfil his part of the contract
with the State an inventor must disclose what his
invention actually is. The disclosure may be made
in two ways ; either the inventor may file an application
for a patent at the Patent Office and accompany 1t with
a Provisional Specification, which must be followed
by a Complete Specification within a limited period
(nine months, or ten months with the payment of an
extension fee), or the application may be accompanied
by a Complete Specification in the first instance.

There is an essential difference between the two
specifications. A Provisional Specification need only

These



THE MECCANO MAGAZINE 461

describe the nature of the invention, while not only
the nature but also the manner in which the invention
is to be carried into effect must be described in the
Complete Specification. Thus is the patentee prevented
from keeping the " tricks of the trade’ to himself.
The Provisional Specification is frequently made use of
when the nature of the invention is such that further
experiments or tests have to be made before it 1s per-
fected in detail.
The 1inventor

mdy have AD. 12/3. Al
settled the

nature of the e,

invention  1In Gronoe V.

his own mind
but may not
have had suffi-

cient time to
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the filing of the
Provisional
Specification,
the 1invention
may be made
public or tests
may be carried
out quite open-
ly without fear
of the subse-
quent patent
being  invali-
dated by reason
of 1ts having
been published
before the date of application.

The Complete Specification, on the other hand,
1s generally filed with the application when the in-
ventor is quite satisfied that nothing of any wvalue
will be gained by continuing his tests, or when experi-
ments need not be made which would necessarily have
to be carried out in public. The Complete Specification,
as already stated, must not only describe the nature
of the invention, but also the manner in which it 1s
to be carried into practice; and when the invention
1s such as to require illustration for its proper under-
standing, drawings must be filed with the specification
and they then form part of the latter.

The Complete Specification has the further function
of letting the public know what it 1s for which the
inventor seeks his monopoly, and the applicant 1s
therefore required to state in the Complete Specification
what he considers to be new in his invention or, to
put the matter in another way, what he 1s able and
willing to give to the public in return for his monopoly.
This disclosure is made by means of one or more claims,
with which a Complete Specification must conclude.

All British Patent Specifications are filed at the
Patent Office, which i1s divided into three main de-
partments dealing respectively with patents, trade

marks and designs. The Patents’ branch has a skilled
technical staff who examine each application carefully

that be clsims 15 be fhe Lrue and find Inventor thareof, and that the sames s not n use by °

to ascertain amongst other things whether the two
specifications relate to one invention only. They
also report the result of a search among patent specifi-
cations published during the preceding 50 years and
state whether the invention now claimed has been
described or claimed wholly or in part, in any such
prior specification. The applicant is given a period—
generally two months, but extensible on payment of

certain fees—

in which to
amend his Com-
plete Specifica-
tion so as to
avoid claiming
anything that
has been des-
cribed or claim-
ed previously.
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even then the
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W, TEMPLE FILANKS, not ﬂbtﬂinﬂd
his patent and
is not yet in
a position to
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infringers. 1he
acceptance 18
advertised 1n a
weekly journal
published by

Compidroller-teneral of Palends,
Dasigns, gnd Trads Marks,

The much-prized document—the sealed letters patent, as granted to an inventor—which may
bring him fame and fortune—or may not !

the Patent
Office and en-
titled ** Illus-
trated Offictal Journal (Patents),”” and during the
two months following the date of this advertisement
the grant of the patent may be opposed by any com-
petent person. If necessary the Comptroller hears
the evidence of the opposing parties and decides 1n
favour of one or other.

Finally, when the period of opposition has expired,
the patent may be sealed on payment of a sealing
fee. Then at last the applicant has really been granted
a patent and he can now proceed against all infringers.

Although valuable inventions are usually eagerly sought
after by large firms, and in many cases are produced 1n
their research laboratories, there is still room for the
traditional lone worker even although he may not have a
full range of costly apparatus at his command. One
recent instance of this is the success of J. L. Baird, the
well-known inventor of a system of television, whose early
experiments were carried on with comparatively crude
home-made apparatus.

It is a fact that inventors are born and not made, even
in this mechanical age, and a glance around will disclose
many fields where they may exercise their ingenuity.

These range from finding methods of utilizing the power
of the tides or inventing an internal combustion turbine,
down to devising an electric toaster that will cut off the
current before the toast begins to burn! Fortunes await
those inventors who can supply these wants.



ANSEN’S daring attempt to reach the Pole by a journey
across the rough surface of the frozen ocean was followed

a few vyears later by an Italian attempt, which only failed
after an exhausting struggle in which Cagni, the leader of the
expedition, advanced nearly 24 miles farther than the famous
Norwegian. To get 24 miles nearer the Pole seems a very poor

reward for the months of
work necessary in order to
achieve i1t, but it was quite
sufficient to give the “ farthest
north " record to the Itahan,
who held it for six years.
Cagni approached the Pole
from Franz Josef Land, and
in the meantime another man,
the most persistent of all Pole
hunters, was making des-
perate efforts to reach it from
the opposite side. This was-
Peary, the only man who has
ever succeeded i1n taking a
party on foot to the " top of
the world,” this feat being
accomplished on the last of
seven determined efforts.
Robert E. Peary was an
American civil engineer, born
in 1856. He spent some years
as an assistant engineer in
Nicaragua, where the con-
struction of a canal to connect
the Atlantic and the Pacific
was contemplated. If this

canal had been completed it
would have been 170 miles in
length, but only 28 miles of
this would have involved any
excavation, as a river and a
large lake made the rest of
the work comparatively easy.
Work was actually begun,
but was abandoned in favour
of the Panama scheme that

was brought to a successful
conclusion by Colonel Gorgas.
It is by no means impossible
that increase of traffic between
the two oceans may lead
eventually to the construction

of the Nicaraguan waterway suspended 25 years ago. ,

Peary’'s thoughts were turned towards the Arctic by a brief
summer excursion that he made to Greenland. It is curious how
strangely the far north attracts some men. Markham, who
established a farthest north record for Great Britain, spent prac-
tically all his spare time in the Arctic for years before he took
part in a regular exploring expedition ; while men like Amundsen,
Stefansson, and Wilkins, the Australian who recently flew from
Alaska over the Polar Sea to Spitzbergen, seem to be far more at
home there than in more genial climes.

I'ollowing on his first taste of the north, Peary settled in Green-
land in 1891 with the object of making a thorough exploration of

Sunny days in Greenland. Eskimos outside their *‘tupik,’”’ or summer
tent made of skins

its northern shores. Undeterred by a serious accident in which
his leg was broken, he landed in Whale Sound, an offshoot of Smith
Sound, where he built a hut in which to spend the winter. In
.the following summer he and a companion made an amazing
journey of 1,200 miles over the ice cap to the northern shores
of Greenland and back again, a great exploring feat.

Nansen's journey across
Greenland, which had created
such a sensation some years
previously, was made much
farther south, where the land
1s only 250 miles in width.
Peary’s journey was thus far
more remarkable. The strain
of the constant travelling
over the snowy wastes, where
no landmarks were visible,
must have been tremendous.
Storms and fogs seemed to
provide the only break in
the monotony of the journey.
In grey, cloudy weather—
and 1t must be remembered
that most of the journey
was made high up among
the clouds—no difference in
appearance could be detected
between the snow-covered
land and the sky, with the
strange result that, in Peary’s
own words, ‘“my feet and
snow-shoes were sharp and
clear as silhouettes and I was
sensible of contact with snow
at every step, vet as far as
my e€yes gave me evidence
to the contrary, I was walking
upon nothing, The space
between my snow-shoes was
equally as light as the
zenmth."”

Still stranger experiences
awalted the travellers at the
end of their outward journey.

During their descent from
the 1ce cap to the north

shore they were startled to
hear the hum of a bee! Soon
they found themselves in a
valley where grasses and alpine flowers grew, hares were running
about and even herds of musk-oxen browsed. This was an as-
tonishing discovery, for the land to which they had come was
the nearest to the Pole ever reached.

At the time when he reached the valley Peary's dogs were on
the point of giving out, and he was faced with the prospect of a
journey back to his winter quarters on short rations, with the
very unpleasant possibility of never arriving there. The amazing
discovery of musk-oxen was indeed very fortunate, and Peary
must have thought that the unexpected meat was the finest that he
had ever tasted. He visited this Arctic oasis on later expeditions,
and the discovery of musk-oxen again saved his life on more than
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one occasion. The memory of the days of hardship and hunger

that he then endured while searching for game always remained
- with him and he never raised his rifle to shoot at a herd without
the feeling that his life depended upon the accuracy of his aim.

The animal that turned up so unexpectedly in the north of
Greenland is undoubtedly one of the most remarkable in existence.
Thousands of vyears ago the musk-ox ranged throughout the
greater part of Europe and Northern Asia, but it 1s now limited
to the Arctic regions in the north of America. The full-grown
animal is about the size of a Highland
bull, but its hairy muzzle more nearly
resembles that of a sheep. Thick
hide and long hair give it ample pro-
tection from cold. It lives on the
lichen, moss and grass that grow in
astonishing profusion in view of the
low temperatures met with 1n those
high latitudes.

Musk-oxen are social in their
habits, a herd being led by an old
male. They move slowly, exhausting
the pasture in one place beiore moving
to another, and are somewhat easily
dealt with by hunters. When threaten-
ed by men and dogs, a herd rounds
up with tails together and heads
outward, while the leader stays out-
side the ring and charges the dogs.
When he is shot another animal steps
out to take his place, and so omn.

The hunter always aims at a spot
under the shoulder, as the animal’'s
skull is so thick that to aim at the
head is a waste of ammunition.

The Arctic is by no means so devoid
of animal life as the stories of the

explorers of a century ago, and even
later, would suggest. Game does not
occur in quantities sufficient to main-
tain expeditions as large as that of
Franklin, which numbered more
than a hundred men, but small
parties are quite able to live on the
country, a practice followed par-
ticularly by Peary and Stefansson.
On one occasion Peary had caribou
steak for supper one evening, bear
steak the next, and on the third the
delicious flesh of the musk-ox—all
freshly killed meat, and this on the
northern shore of Grant Land, about
1,000 miles farther north than the
scenes of the Franklin search!
Stefansson was even more daring in
his reliance on his ability to find and
shoot caribou or musk-oxen on land,
or to kill seals when travelling over
the sea ice. On his long sledge
journeys he refused to haul large
quantities of what he contemptu-
ously termed *‘ groceries.” Yet he
was able to make journeys of enor-
mous length—in comparison with
which the famous sledge expeditions of McClintock seem mere
holiday jaunts—and to return to his base as strong and as healthy
as when he started.

Peary’s life in the Arctic brought him into intimate contact
with an isolated group of Eskimos, about 250 in number, who
live on the shores of Greenland north of Cape York, the principal
settlement being Etah. These unspoiled children of nature,
or savages as they would usually be termed, maintain a precarious
living by hunting. "Seals, walrus, reindeer and fish are sufficiently
plentiful to provide them with meat, oil for their lamps and skins
for clothing;

They live in “igloos,” rude huts of stone and earth, which
they abandon in summertime in favour of * tupiks,” or skin
tents. It is only when travelling that they make use of the
world-famed snow houses. The stone igloos are permanent
habitations. Tlhey are entered through tunnels, the floor level
being below ground. At one end is a platform, usually formed
of flat stones. This is covered with grass and upon it are strewn

the sealskins and deerskins that serve as mattresses and blankets.

An oil lamp is kept burning continuously and makes the interior

of the hut so warm that very little clothing 1s worn 1ndoors.
Peary became very friendly with the members of the scattered

Robert E. Peary, the first man fo reach the North Pole.
He had made six unsuccessful attempts and was 53 years

of age when he at last attained his object
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tribe and on occasion found it necessary to live with them. He
grew to like and appreciate them, in spite of the dirt and the
decidedly 1nsanitary conditions of their dwellings. Their strength
and endurance, combined with their skill in hunting and in manag-
ing dogs, made them of immense value to him, and by timely
gifts of wood, hatchets, knives and guns he secured from them

faithful service and at the same time made life easier for them.
Whenever he steamed north on his Polar attempts he found no

difficulty 1n persuading some of them to accompany him, or in
obtaining dogs from them.

When Peary started ount on his-
last attempt in the summer of 1907
he was accompanied by 49 Lkskimos
and not less than 246 dogs. Among
the Eskimos were several women
who proved very useful in sewing
skins into winter garments. A winter
camp was established at Cape Sheri-
dan, a little north of the position
where Nares established the head-
quarters of the British expedition in
1875, and preparations were im-
mediately made to transport sledges
and supplies to Cape Columbia, the
northernmost point of Grant Land,
about 90 miles away. A regular
sledging route around the coast was
established and kept open by the
constant passage of men and dogs.
At the same time parties were sent
out hunting for musk-oxen and
caribou, fresh meat being essential
for the prevention of scurvy.

Bear-hunting occasionally pro-
vided exciting interludes. If a bear
was sighted during a journey every-
thing on the sledges was immediately
dumped and away after the animal
went the dogs at top speed dragging
the sledges. behind them. On ap-
proaching the bear the dogs were
released to pursue him i1n earnest.
By a process of biting at his heels
and then retreating swiftly when he
turned round to strike at them they
hindered his progress sufficiently to
allow the leaders to come up and
shoot him. Before the introduction
of guns among them the Eskimos
hunted and killed bears with no
more formidable weapons than spears
with heads of walrus bone. In those
days a good bear-dog was a priceless
possession but many good dogs and
over-daring Eskimos were killed 1in
the fierce and protracted struggles
that almost invariably took place.

The middle of February, 1908,
was the time chosen for departure
on the march northward. An earlier
start would have meant travelling
under the very trying conditions
of perpetual darkness and very
low temperatures, while to leave 1t until later in the season would
have involved returning in the warmest part of the year, when
leads of open water might prove hazardous.

The journey over the ice was made in sections. The party
was divided into divisions each consisting of one white man and
several Eskimos, and it had been arranged that each division 1n
turn, except that of the leader himself, should pioneer the way
over the rough surface before returning to the base. '1his meant
that over most of the journey of 470 miles Peary's own party
would be travelling under comparatively easy circumstances,
and thus would be in a good condition for a great final efiort.

The ice was not unusually rough, but it was often necessary
to use a pickaxe to hew a way through the pressure ridges, or to
lift the 500 1b. sledges almost bodily over the hummocks. 1t is
of interest to note that the greater part of the ice met with on the
“frozen ’’ Polar Ocean is not formed by the freezing of the sea at
all, but originates in the glaciers of Greenland and Grant Land.
This ice may be anything from 20 ft. to 100 ft. in thickness, and

the wind and tides crush the floes together and pile the ice 1nto
great ridges that are often a quarter of a mile 1n width.

Over this thick roughened ice the sledges were forced northward.
When leads were encountered they were crossed on detached

#_I'_ _._-.ﬂ'll Ty
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iragments of the floe used as ferry-boats. Delay at one lead |
beifore this method could be adopted was so prolonged that some
of the Eskimos lost their nerve.
that Peary knew to be imaginary, and he immediately sent them
In all probability they had become convinced
that * Tornarsuk '’ was abroad.
of the many evil spirits of whom the Eskimos live in dread, and is
generally held responsible when anything goes wrong with them.
Even a sudden outbreak of barking and howling among the dogs
18 attributed to him, and the men then run out to crack their
whips or fire off their rifles to scare him away.
that when he was suddenly aroused from sleep by such noises
he did not think that mutiny had broken out or that the men were |

back to land.

hghting—it was only
an indication that
“ Tornarsuk '’ had rid-
den by on the wind.

On the march an
FEskimo would sudden-
ly stop to listen, and
then inform his com-
rades that ‘' Tornar-
sur ' had spoken to
him. Peary was al-
ways careful not to
offend the Eskimos’
religious feelings and
would receive the mes-
sage 1n a respectful
manner. Ewven in the
wild excitement of a
bear chase, ‘* Tornar-
sk " would make his
presence f{felt. One
bear huynted in Grant
Land did not stop in
the usual way when
the dogs reached him,
but kept on travelling.
1his was a sure proof
that the ternible
" Tornarsuk ' himself

was in the animal, and the prospect of slaying the great devil
excited the Eskimos greatly.

afterwards on the question of where * Tornarsuk ”’ had gone
to when the bear was killed !
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They complained of ailments

" Tornarsuk " 1s the greatest |

explorers usually do.

Peary remarks free for these emergencies.
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Musk-oxen, the strange animals with muzzles like those of sheep, which Peary found
browsing in the far north of Greenland, within 500 miles of the Pole

A prolonged argument took place
eventually to cross it,

But the Big Lead is quite a different affair.
miles north of Cape Columbia the depth of the sea is only about

“Big Lead "’ came uppermost in"the minds of the explorers.
Ordinary lanes of open water occasioned no anxiety, and even
the possibility of ice movements causing a lead to open right
under the igloos in which they slept did not worry Peary’s men
unduly, for the buoyancy of the air inside their clothing would
support them long enough to enable them to scramble to safety
or to allow their comrades to drag them from the icy water. It
was on account of the possibility of being let in for an involuntary
cold plunge that Peary never used sleeping bags, as Arctic
He preferred to have his arms and legs
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100 fathoms. Then it
rapidly increases to
825 fathoms, while
nearer the Pole the
bottom could not be
found by a sounding

wire nearly 1,500
fathoms 1n length.
Thus there is what

iIs known as a con-
tinental shelf extend-
ing into the sea from
Grant Land, and at
the edge of this shelf
a lead of open water
forms wvery rapidly
as the season advances
and the weather be-
comes warmer, es-
pecially under the
influence of the strong
winds that set the
1ice 1n motion. 1his
is the dreaded Big
Lead.

In 1806 Peary was
seriously delayed on
his northward journey
by this lead, and on

his return later in the season it presented so great an obstacle that
only by taking chances with thin, newly-formed ice did he manage
lhen starvation was avoided by the

narrowest possible margin.
This time he was more fortunate. The return journey had

been made easier by the absence of the strong winds that on
previous occasions had driven the ice eastward and obliterated

the trail, and probably the same cause was largely responsible
for the unexpected absence of the Big Lead. ILand was reached
16 days after leaving the Pole, and when the last sledge arrived

at the foot of the glaciers of Grant LLand the Eskimos yelled and
danced with eelight until they were completely exhausted. One
of them attributed the easy return to one of two causes—

either the great devil was asleep, or was having trouble with
his wife !

Peary’s wonderful journey was marred by one accident only.
Ross Marvin, the leader of one of the supporting parties, was
drowned on his return journey, probably while attempting to
cross a lead on ice that had not become strong enough to bear
hus weight. ‘Lhe full story of the tragedy will never be known,
for the Eskimos of his party were not present, although they
saw his body floating in the lead afterwards. The superstitions
of the natives led them to destroy all his belongings and to hasten
away trom the place where they had last seen him.

With Peary's achievement we bring our story of Arctic Ex-
ploration to aclose. After years of desperate struggles by explorers
of all nations the Pole had at last been reached, only to find that
its geographical position was on the drifting ice of a frozen ocean.
As far as is known, there is nothing permanent within hundreds
of miles and the sealed tin in which Peary, following the usual
custom of explorers, left a record of his visit has been carried
hundreds of miles away from its original place by this time, unless
it has been crushed by ice pressure.

1The Story of the Arctic is by no means finished and it may

almost be said that it has scarcely begun, as so far the efforts of
the pioneers have only served to give man a precarious footing
1n these icy regions. Determined and organised efforts are still
necessary to give him such control over the Arctic that he may
make use of 1ts natural resources, or at least use it as a

short cut in travel and communication. For these efforts,
aeroplanes and dirigible balloons will be available, however,
and 1in the next phase of the Story of the Arctic they will play a
great part.

When the timorous Eskimos had been sent back, and it became
possible to cross the lead, the remainder of the party pushed on.

As each supporting division fulfilled its mission of transporting
- supplies and easing the way for the party intended to reach the
Pole, it returned south, until at last the day came when Captain |
Bartlett was due to return with the last of them. Bartlett wasa
Newfoundland whaler captain who had been- Peary’s right-hand
man on several expeditions. Before returning, he had the pleasure
of reaching a latitude higher than that of any other explorer
with the exception of Peary himself, and the knowledge that in
all probability his leader would reach the goal in a few more marches.

The final spurt went according to plan and on 6th April, 1908,
Peary’s little squad stood on a spot that was certainly within five
miles of the North Pole. At the Pole it is impossible to fix position
with absolute accuracy by observations of the Sun owing to
the low altitude of the Sun and the consequent smallness of the
angle to be measured. In order to be absolutely sure of having
reached the Pole Peary therefore traversed the ice in various
directions within a circle 10 miles in diameter, the centre of which
was the spot indicated by his observations. At some moment
du:ring these marches he had passed over, or very near to, the
point where north, south, east and west became one. Up to
that time Peary was the only man who had ever changed the
direction of his march from northward to southward without
making any deviation from the straight line in which he travelled !

The names of the men who reached the Pole—so far the only
men who have actually stood there—are worth mention. In
addition to Peary there were Mathew Henson, his coloured servant,
and four Eskimos named Ookeah, Ootah, Egingwah and Seegloo
respectively. Henson had spent as much time within the Arctic
circle as Peary himself, and had acquired all the expertness and
skill of an Eskimo in sledge-driving. It seems a little strange

that a man of equatorial descent should be among those who
first reached the North Pole !

Thirty hours were spent at the Pole in taking observations
and photographs, after which the homeward trail was struck.
Everyone was pleased and exhilarated by the knowledge that
the task of years had at last been accomplished, but there was
always a distinct feeling of anxiety whenever thoughts of the




THE MECCANO MAGAZINE 465

EUL.IULJI_ILi[_l[_i\_H_lLJ[]I:ID[:]DDULU_IJ_ILiULIJ:]DDDDﬂmﬂﬂﬂIT_JULIL_IUUUHDDED[_IHDDDGDUUUUUUUDD%
' 2
[]

: A Pioneerin Pullman Train Development |
D [ ]
; The Late Lord Dalziel of Wooler s
L] L]
1 O 1 O
HIE death of Lord Dalziel of Wooler has removed one | Another important step taken by Lord Dalziel was

of the most interesting figures in the world of inter- the introduction of motor cabs into London. At that
national travel. Lord Dalziel's greatest work in time he was connected with the (General Motor Cab

this direction was accomplished during his connection Company  and his taxi-cab scheme was regarded with
with the Pullman Car Com- great misgiving by  his

associates. His confidence
in the ultimate success of
the taxi-cab was unshakable,
however, and he went to
the extent of personally
guaranteeing the initial
capital of £250,000 that was
required before the scheme
could be launched effec-
tively.

In his earlier days Lord
Dalziel spent some time in

the United States and there
he commenced a series of

great newspaper enter-
prises. On his return to

England he established a
news service between
LLondon *and the principal
Continental cities, and
shortly afterwards founded
the “Dalziel News Agency.”
At a later period he was
proprietor of the “Evening

Standard’” and the ‘Pall
Mall Gazette,”” but he ulti-

mately disposed of these
interests.

pany Ltd., of which he was
chailrman and managing
director. He was among
the first to realise the enor-
mous possibilities of the
Pullman car and he pushed
forward the development of
luxury travel on British
rallways and on the Con-
tinent to a very remarkable
extent.

Among his most note-
worthy 1ntroductions was
that of the famous “'Southern
Belle,”” which was inaugu-
rated on 1st November 1908.
At first it was confined to
first-class passengers and
ran only on Sundays, but
later third-class carriages
were added and the train
ran every day. It may be
remarked that the provision
of third-class cars has had
a great deal to do with the
success of the Pullman
system, for large numbers
of regular travellers who

are not prepared to pay o , EAE, SEWE, LI, Rl Lord Dalziel combined
first-class pf&I;E are qgltt FHETHISSNES DR In a very exceptional degree
willing to pay the small supplementary charge that brings the qualities of imagination and initiative. Once an idea
them the comfort of the Pullman accommodation. i had occurred to him and he had satisfied himself as to
Subsequently Lord Dalziel was instrumental in intro- its soundness, he immediately proceeded to develop it,
ducing Pullman cars on the South Eastern and Chatham, utilising for the purpose every possible means at his
the Caledomian, and the London and Brighton railways. i disposal, and in most cases he was entirely successful.
Progress was naturally interrupted during the war, but He possessed to quite an unusual extent the quality of
subsequently development was continued and among far-sightedness.  Obstacles and difficulties 1n the
other famous trains there were inaugurated *° The i immediate foreground did not deter him in the least,
Harrogate Pullman Limited '’ and the ** Thanet Limated.” for he was able to look beyond them and to visualise
Readers of the “M.M.” will no doubt be interested ultimate success. A striking example of this ability
to know that only a day or two before his death Lord was shown in his inauguration of a London taxi-cab
Dalziel spent some time in examining the latest Hornby service, already referred to. ~ ¥%
Railway Pullman Car model and expressed the greatest Although Lord Dalziel did not take a very prominent
interest in its design and construction. part in public life he was a keen politician, and he rep-
In 1919 Lord Dalziel became chairman of directors resented the Brixton Division of Lambeth in the House
and president of the managing committee of the In- | of Commons in the Conservative interest for many
ternational Sleeping Car Company, beinz the first years. During his Parliamentary career he took part
Englishman to fill that position. His tireless energy in a number of important debates and established a
resulted in the inauguration of Pullman trains in many reputation as an excellent speaker and a man of shrewd
parts of the Continent, including the famous "Blue judgment.
I'rain " between Calais and the Riviera, and later Lord Dalziel was created a baronet i 1919 and
" T he Golden Arrow’ express between Calais and Paris. a baron in 1927. He was also the recipient of several
Still more recently he became vice-chairman of Thomas honours from Continental countries, including Italy and

Cook & Sons Ltd., and associated companies. France.
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Recalled by Wireless

As an instance of the margin allowed
to British aircraft in the maintenance
of their time schedules between London
and Paris, a remarkable incident that

occurred recently deserves recording. An
air liner bound for Paris was recalled to
Croydon by wireless to pick up a passenger
who had arrived late. This incident 1s
stated to be the first of its kind in British
commercial aviation, and the * Wireless
World,”” in commenting upon 1t, states
that the incident opens up new possi-
bilities in the service that wireless can
render to mankind. In the present stage
of hurry and scurry the latecomer finds
himself better cared .for than his fore-
fathers. "Even in the most leisurely period
of the Victorian era to miss a train was to
lose it and no amount of pious imprecation
could bring it back. If the Croydon case
is to be accepted as a precedent we may
soon enjoy the spectacle of the " Flying
Scotsman '’ backing irritably into King's
Cross after being recalled by an 5.0.5.
at Potters Bar !

e #i * b

South African Railway Omnibuses

The South African Railways Adminis-
tration have brought into service a new
type of railway omnibus for use in country
districts, and a service operating between
Kalaver and Calvinia, a distance of 92
miles, has already been opened up.

A particularly interesting feature ol
these buses is that they will provide separate
accommodation for first-class and third-
class passengers. The major portion ot
the accommodation naturally is given
up to the third-class, in which upholstered
bench seats arranged around the sides
of the bus will accommodate 30 people.
The central space in this compartment
will be available for luggage, either of the
personal or commercial type. The first-
class accommodation is in the front of
the bus and provides seating room for
10 passengers.

The roads in some of the districts to be
served are what in England would be
looked upon as mere cart tracks, and in
consequence the buses are called upon
to face heavy duty. Each is fitted with
six wheels, which have patented hubs
fitted to separate axle systems linked
to a double set of springs. Thus on en-
countering a particularly severe obstruc-
tion the wheels will bend sideways or lift
upwards, and pass over without anything
other than a normal jolt,
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The Singapore Floating Dock

In last month's “M.M."” we referred to
the impending departure from the Tyne
of the great floating dock to be stationed
at the new Singapore naval base. Actually
the dock is due to start on its 8,600-mle
journey in the middle of this month, and
will arrive at Singapore in October. lhe
dock is being despatched in two portions
and will be under the care of four Dutch
ocean-going tugs, two of which will pull
while the other two guide from the rear.
The passage through the Suez Canal will
be a thrilling affair for in places there will
be a clearance of only three feet between
the dock and the canal sides ! The canal

will be closed to other traffic throughout
its length while the dock is being navigated
through.

The new dock is capable of accommo-
dating wvessels larger than the " Mawuve-
tania,”” and is 855 ft. in length, 172 it.
in width and 75 ft. in depth. It can be
submerged to lift vessels drawing not more

than 70 ft. of water, and it has a lifting
capacity of 50,000 tons, while its pumping

plant can deal with 30 tons of water an
hour. Although the dock contains 20,000
tons of steel and 3% million rivets, 1t has
taken only 10 months to build.

& i " *

A New Gold Coast Harbour

The development of the Gold Coast
during recent years has been very rapid
and particularly in regard to engineering
works. A striking reminder of this pro-
oress was afforded recently by the opening
of the new deep water harbour at LTakoradi
by Mr. J. H. Thomas, the well-known
official of the National Union of Kailways,
who was Colonial Secretary 1n the Labour
Government in 1924, Previously 1t was
necessary for ocean-going vessels to lie
some two miles out from shore to load
and unload their cargoes which were
carried to and from the ship in surf boats.
The new harbour enables large ships
drawing up to 30 ft. of water to come
alongside the quays, thus enormously
facilitating the handling of cargo. This
harbour is the only one of its kind in 1,300
miles of coast line.

As another instance of the growth of
Gold Coast transport facilities it may be
mentioned that since the harbour was
first planned over 240 miles of railway
and 4,000 miles of motor routes have been
added to the Colony’s trade routes.

|

=T I = -
p
I.-I- ) l:.- . | E—.H -

e el MR, :

. o g anm = 5 i Lo
B .‘! hl'\" I _ H ﬁ.

S . _ . i,

 OF THE

u
ﬁﬁﬁﬁﬁ

JJJJJ

]
—

i L 1
' s '
e : :I . - f... B
- | " 1
¥ - S -
s s -
‘ St . p =1 T
g il T . xS - 1. -
= it
o . e
. ) " | o L— - = - - i
. 1
.:I : . L 'l1...Hl. 'I'-_I_l' - .I--*_ Sy
; | i 5 B : . LaF -
- ] it Fuy - 1 i N i
i — -y - ]
i = : F T T b=
3 - ol O ..!:_.:.-f o e
A - n
o s o o a i d
i o ¥ X
e . -I..l IE-:':; - . o = s
e e .
[ i B
= [

S o
555
.. h-.l

'-'—_-

ffffff
" " i

i :F-.— = . g

o i Ry FESSTEES A TEEES R SR P 0 g S o Bl B SAREE
-.I-.E S, — . = [ _F

" " o

''''''

. ) p E s
= e e — ) — i ..-.. .::_

=

Canada’s Mineral Output

A prominent mining engineer, addressing
a meeting in Montreal recently, said that
Canada had just made a " nice start as a
mineral producing country ! ™

According to Government figures, the
production in 1927 was a record. Gold

production amounted to 1,825,421 fne
ounces valued at 74 million pounds. Silver
production was 22,210,936 fine ounces,
nickel 66,435,799 1b., copper 150,223,717 1b.,
and lead 308,742 526 1b. The total wvalue
of the year's mineral production was but

little short of £50,000,000.
* ¥ *

H

A Running Motor Sleigh

Extremely good results are said to

have attended the trials of a new Russian
motor sleigh. The machine has an ex-
tremely light body and i1s driven by an
air-cooled engine developing 20 h.p. In
front are fitted two runners and at the
rear two caterpillar drives of specially
light construction so as to exert only a
small pressure on ‘the snow. On friable
snow a speed of 204 m.p.h. was reached,
and it is stated that the sleigh is capable
of good performances under the most
dificult conditions over forest paths,
up steep hills and in loose snow.

In the types at present being built
accommodation 1s afforded for three
perscns and a luggage boot i1s placed in
the rear. Fully loaded the whole sleigh
weighs only 14 cwt.

S = % E

The World’s Motor Speed Record

Captain Malcolm Campbell's world's
motor speed record of 206.9 m.p.h., set up
on the Daytona Beach course on 19th
February last, as described 1n the May
“M.M.,"" has already been broken. On
22nd April, Mr. Ray Keech set up a record
of 207.5 m.p.h. on a special 36-cylinder
triplex racing car, fitted with three 12-
cylinder aeroplane engines, one in f{ront
and two in the rear of the car, designed
to develop 1,500 h.p.

This new record also was made at
Daytona, and the speed recorded was the
average of four runs, two in each direction
along the beach. On another run it 1s
claimed that a speed of 220 m.p.h. was
attained, but this speed was not recorded
as the electric timing device failed to act.

Both Captain Malcolm Campbell and
Major Segrave, the latter of whom held the
record smashed by Captain Campbell,
have announced their intention of attemp-
ting to regain the record for Britain.
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Protecting Oil Tanks from Lightning

As a consequence of the disastrcus
fires that took place two wyears ago in
California through large oil storage reser-
voirs being struck by lightning, investi-
gations have been carried out to discover
the best means of affording protection
from electric storms in future, and after
tests with model reservoirs the Shell,
Associated and Union Oil Companies
have adopted certain recommenda-
tions.

Wherever possible in future, all-
metal tanks with walls sufficiently
thick to provide ample conduction
of currents from direct strokes, and
in good contact at all points to prevent
sparking, are to be employed,
Where the use of metal is not prac-
ticable, conducting poles, approxi-
mately 140 ft. in height, equipped
with a metal wire cage to which all
neighbouring metal is connected, are
to be erected. The cage will be
placed 14 ft. above the surface of
the reservoir and connected directly
with an earth wire buried in the trench .
around the reservoir. The space
in the reservoir between the top of
the tank and the level of the oil
is to be filled by an inert gas instead
of air. |

Another system of protection is
based on the principle of equalising
the charge between the cloud and
earth as rapidly as it i1s formed.
Barbed wire stretched as nearly as
possible parallel with the earth's
surface 1s carried on steel towers
ranging from 80 to 95 ft. in height
and spaced from 300 to 400 ft. apart.
Direct earth connection to water-
bearing strata i1s made from each
tower.

* e e T
Motor Cycles Licensed

Recently published tables com-

piled from returns by the Licensing
and Registration Authorities of Eng-
land, Wales and Scotland, show
that at the end of September last
681,410 motor cycles were licensed
for use 1n the Bntish Isles. At
the end of September 1926 the
figure was 636,971.

 d o *® L -
A Motor Bus Tour of Britain

lo demonstrate the reliability of the
modern omnibus, an A.D.C. motor bus
was recently despatched on a tour of Great

Britain. It carried a load equivalent to
37 passengers and covered 1,800 miles
in six days. lhe route taken was from
London to Land’'s End, from there to
Inverness and thence to Aberdeen, New-
castle and down the east coast to London,
On the outward run the bus ascended
Shap Fell, a 16-mile continuous climb,
at an average speed of 26 m.p.h.

= = Es *

Floating Dock for New Zealand

The Harbour Board of Wellington,
N.Z. are proposing to add a floating
dock to their existing equipment. Plans
have been prepared for a new structure
of the self-docking type with a lifting
power of 15,000 tons, an overall length
of 560 ft. and an overall width of 115 ft.
The dock will be able to accommodate
vessels drawing not more than 24 ft.

and provision is to be made for future
lengthening to 620 ft.

Photo courtesy]

Engineers engaged on |
steady nerves.

Interesting Reclamation Work in Spain

An interesting reclamation undertaking

1S being pushed forward in the delta of the
Guidalquivir in Seville, Spain, with the
object of draining marshland and bringing
it into cultivation. The work is being

carried out by a Spanish company with

British backing. Already some 300 miles

slip wo
erecting an 80-ton pile-driver at Hastings

of narrow gauge railway and 40 miles of

road have Dbeen constructed and two
zones of 3,000 acres each have already
been brought under the plough.

It 1s anticipated that some 7,000 acres
of the best irrigated land will be available
for cotton growing. A notable feature
of the work 1s that the company will not
cease 1ts activities with the mere re-
clamation of the land. It proposes to
allocate farms 1o suitable tenants and to
aid these tenants as may Dbe necessary
during the early years of their operations.
It 1s expected, too, that eventually half
a million will find a means of livelihood
on this land from which the sea is being
ejected.

- ¥ b b 3
The Australian Commonwealth Line

After several yvears’ operation at a heavy
loss, the Australian Government have sold
their Commonwealth Iline of steamships
to Lord Kylsant, the Chairman of the
White Star Line. The sum involved,
it 1s stated, is £1,900,000.

SR e
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[Hastings Observer

¢ constructional work need clear heads and
be fatal for the men shown in our photograph

Trolley Buses at Hastings

A new type of electric trolley bus has
recently been put into service at Hastings.
ILach of the wehicles is of the six-wheel
two-decker type, affording accommodation
for 57 passengers, and is driven by a
60 h.p. motor. Owing to the hilly dis-
trict over which the buses have to operate,
each vehicle has been fitted with
a triple braking system, electric,
hand and pneumatic.

2k i sk #*

The World's Largest Water Tunnel

A splendid instance of engineering
accuracy was displayed recently
when the two sections of the tunnel
that is being bored between ILoch
llaggan and ILoch Treig, in con-
nection with the Lochaber hydro-
electric scheme for the British
Alumimium Company, were linked
up. 7The boring of this tunnel has
been going on from two ends for
over 18 months and when the work-
men *° holed through,” 12 miles away
from their bases, it was found that
they were within 1 in. of true centre.
The Lochaber hydro-electric scheme
was described in detail in the “M.M."
of April and July, 1927,

%
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Broadcasting Finance

The growth of broadcasting in
Britain is excellently illustrated by
reference to the payments made to
the British Broadcasting Corporation
by the Post Office. For the current
year, ending March, 1929, it is
anticipated that the payment will
amount to /880,000, out of which
the B.B.C. have to maintain their
apparatus, stations and staff, and
to pay for programmes. At the
end of February last there were
2,451,001 licenses in existence, and
the number is being increased at
the rate of 1,000 per day:.

From the revenue that the Post
Office receive from wireless licenses
they first deduct 124 per cent. for
the cost of collection, Of the balance,
90 per cent. of the income from the
first million licenses, 80 per cent.
from the second million and 70
per cent. from each succeeding
million is turned over to the broad-
casting authorities,

* * * *

Motor-Driven Pleasure Yachts

The modern tendency to instal oil
engines 1n ocean-going ships is shown
in several new private vachts that are
being built in German yards for American
owners. DMost of these vessels are to be
fitted with engines of the Diesel type.
As an example we may mention the
" Savarona © which will be driven by
twin screw Diesel machinery developing
3,000 b.h.p. This vessel, which is being
built for a Philadelphian banker, is 294 ft.
in length with a beam of 38 ft. 3 in. and

will be capable of developing a speed

of 16 knots.
% - & e

The Canada-Australia Beam Service

It 1s announced by the Canadian Marconi
Company that the new beam wireless
service between Canada and Australia will
be opened for commercial working in the
near future. A long series of exhaustive
tests to ensure perfect workine is now
approaching completion.
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- Harnessing the River Shannon -
[ . [
- Hydro-Electric Scheme to Supply Southern Ireland FE
L] L
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NE of the most interesting hydro-electric schemes | consideration to a committee of four experts called
of the present day 1s now in course of development together from Stockholm, Zurich and Christiania.
in  the During the

Irish Free State.
This scheme 1n-

following two
months the

volves the har- | committee of
nessing of the | experts carried
River Shannon, out a detailed

and has for its
ultimate object
the generation
of electric cur-
rent on a scale
sufficient to
meet the light-
ing and power
requirements of
the whole of
Southern
Ireland.

As long ago
as 1918 the
Board of

survey of the
River Shannon,
and of many of
the towns and
villages which
the German
scheme pro-
posed to supply
with electric
power. When
these surveys
had been com-
pleted, the com-
mittee gave
long and careful
Irade appoint- considerationto
ed a committee the various en-

to | iﬂ\r’EStigﬂtE One of the electric multiple bucket Excavators. Note how the massive machine stands astride the soil train, into one truck giﬂﬂﬂfi_ﬂg Pfﬂb'

and Lepot : this and ther photogra h;:,‘flu;hi;h Ec?a:ﬁﬂi - indfl':ted to diﬁt:ﬂgtdad Mr. E. C. P { Limerick IEITLS involved,
a we are one of our readers, Mr. E. C. Pearce o :

upon the water For e Lk, = . ; and ultimately

power resources of the United Kingdom, and their | reported themselves to be in favour of the project,
industrial possibilities. A sub-committee was appointed subject to certain modifications. On receipt of this
to deal with this matter 1n report the Irnish Government
respect to Ireland, and its report introduced a bill empowering
was submitted in December them to proceed with the
1920. No practical develop- scheme. Considerable opposi-
ments followed however, prob- tion was encountered, but ulti-
ably owing to the political mately a bill was passed and a
unrest prevailing. In 1924 the contract with Siemens-Schuckert
subject was revived by a was signed in August 1925.

(erman firm, Messrs. Slemens- Between Killaloe, a small
Schuckert, who proposed the town at the southern end of
electrification of the entire Irish Lough Derg and Limerick, the
Free State from a single hydro- River Shannon in its progress
electric power station, to be towards the sea, falls about

A rnghﬂda

erected on the River Shannon _-’ S E 100 ft. The Shannon Power
near Limerick. They offered to Lo Q SPusun Scheme is utilising this fall by
carry out the necessary investi- 1 constructing a huge dam across
gations and to submit a definite | %ﬂ A the river at a point between
scheme for the consideration of P % 2| ': Killaloe and O’Brien’s Bridge.
experts to be chosen by the  Malbay /N, ‘f” : 5 This will divert the water
Free State Government. lhis o F LIMERICK ! § through an intake weir into an
proposal was favourably re- L S | edord artificial channel or * head-
ceived and the Government A ] e race "’ canal, being excavated
invited the firm to carry out a O -] hellow <" —Waterfod across the country to Ardna-
comprehensive survey and to Klrmey  comx Mo crusha, a village three miles
furnish plans, estimates and all AN north of Limerick.

necessary information. The At Ardnacrusha the canal
report was received by the Free s | terminates at a sluice house
State Government in September adjoining a hydro-electric power
1924, and was passed for Map. showing the maln transission lines of the Shannon Tower  station, both of the latter now
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being in course of construction. In passing through
the machinery of the sluice house the water will be led
downward a depth approximating to the natural fall
that 1s effected by the Shannon during its course from
the weir to the
vicinity of the
sluice  house.
When released
from the power
station the
water drawn
from the head-
race canal will

pass 1nto a
lower channel N ST N

known as the
“tail-race”
canal. This N——
canal will re- JESET . &
turn the [JRIEE—
water to the
river Shannon
at Parteen Lax,
below St.
Thomas’ Island. SR Y e,
W h €11 t h c [N i Byt s, A i
contract for Electric Transporter at work buildi
the Shannon
undertaking had been signed, an electric derrick
crane and two movable oil engine cranes were im-
mediately erected at Limerick Harbour to provide
adequate facilities for receiving the plant and transport-
ing it to the various building
sites.  The huge collection
of material that in due course
arrived from Germany in-
cluded no less than 76 loco-
motives.  Daimler tractors
were employed to haul the
specially constructed trailers
upon which these engines
were conveyed from the har-
bour to the railway tracks
laid down at the sites. The
whole of the machinery in
use for the civil engineering
work was transported from
Germany by the contractors.
The peaceful country wil-
lage of Ardnacrusha quickly
became a centre of great
activity. Two camps, one
to accommodate 750 Irish
workmen and one for German
workmen, were erected in the
vicinity, and included con-
crete huts large enough to
house 90 men, and smaller
premises of wood. Electric
light was provided through-
out and large stoves were
installed for heating during
the winter months, Exten-
sive engineering repair shops,
including welding and tool-
making departments, and
also a smithy, were built, and
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up one of the canal embankments. To the left of the running
irench out of which loose earth to feed the conveyors is being excavated

A Steam-driven Excavator at work upon the head-race canal

—

a large store room was erected to hold a comprehensive
stock of parts for every kind of German machine utilised.

A temporary electric power station was constructed
and nine Diesel engines, giving a total output of 4,180 h.p.
were 1nstalled.
Fach engine is
directly coupled
to a three-
phase alterna-
tor, operating
at 400 wvolts.
From the sta-
tion a 17,000-
volt line was
carried across
country to the
place selected
damming
river — a
point near Clon-
lara, about two
miles above the
villageof
O"Brien’s
Bridge. Camps
for the work-
men to be em-
ployed 1n the
locality  were
built at these two places. The camps were not as large
as those at Ardnacrusha, but were similarly equipped
and had good recreation facilities. At O’Brien’s Bridge
the contractors took over an old disused mill and equipped
it with central heating to
render it habitable.

Work on the Shannon
scheme proper was com-
menced in September 1925,
when a start was made with
the excavation of the head-
race canal. Leaving a short
natural barrier of earth at
the point where the waters
of the Shannon are to be
deflected, the canal i1s being
cut from the western bank
of the river in a general
south-westerly direction to
Ardnacrusha, {following as
closely as possible the contour
of the hills situated to the
west of O'Brien’s Bridge.
Excavation is proceeding
simultaneously from the other
end also, and the head-race

.' *III.

S

track is shown the

1IS now more than hali
completed. :
S1x multiple bucket ex-

cavators of German manu-
facture, each capable of re-
moving 13,243 cu. it. of soil
per hour, are engaged In
scooping out this channel.
They are operated by three-
phase motors designed for a
pressure of 3,000 volts, and
supplied with current by means
of a cable running parallel
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with the excavator track. As excavation progresses the rail
track used by the mechanical excavators and “ soil © trains is
moved forward, a ponderous track relaying machine being em-
ployed for the purpose. The gearing by which the existing track
(including sleepers) is lifted from one place and lowered elsewhere

s operated by hand.

The excavation of the head-race canal involves the removal
of 392,386 vds. of rock, and this is being effected by boring and
blasting. Compressed air-boring machines were at first em-
ploved, but owing to the frequency with which the drills became
locked this type of apparatus was discarded in favour of drop
hammer boring machines. The principle of the latter is very
primitive and consists in dropping a
raised heavy boring tool, or chisel,
at regular intervals upon the rock

i =t -
.= T ' _
':“‘%t - L . - -
" -
—-I : . - _ i .
- ! }' 1-. - . A I;_ ]
.L J .

——

below. This class of machine has J = &
proved very effective for the work. i‘ TN e tud 4 e o

Excavation is only necessary along g ﬁ*:lr-r- SRR
a portion of the head-race, as along g el Nt ﬁ’ e, I
most of the route embankments have oL I — IR L
to be built up. This is being done by \ B F e

sk
the aid of electrically driven trans- &
porters, one of which we illustrate on
page 469. These interesting giants
carry at the rear a double chain of
buckets which can be raised or lower-
ed according to the depth of the cut
required. Soil trains empty loose
earth into a trench behind the trans-
porters, from where material is col-
lected by the buckets and elevated

and shot into a storage hopper
somewhat resembling a huge funnel.
The hopper then delivers it on to the
lower end of a long conveyor belt
extending half-way along a fixed b
or boom inclined upward at an
angle of 207,

A short arm also equipped with a
conveyor belt is slung beneath the
main boom and by ingenious mechan-
ism can be slid up and down the
latter, while the belt of the under-
carriage can also be driven in either
direction. By means of this the
material elevated by bucket to the
upper conveyor belt can be deposited
close in at the base of the trans-
porter, or at any point out to the
end of the main boom—a range of
movement amounting to about

130 ft.

The height from which the matenal
is dropped helps to pound it together
and thus render the bank more
solid. When an embankment has
been built up in this manner to the
required height, it 1s allowed time to
settle, after which the slopes and
crest are dressed manually, and a covering of soil is then laid on by
the transporters to a depth of about 8in. The tops of the em-
bankments are approximately 10 ft. in width.

Adequate steps are being taken to ensure that the canal is made
watertight, and where the soil of the inner slopes and the canal
bed is deficient in this respect, a layer of clay 2 ft. in thickness
is being added on the suriace.

The bed and the inner slopes of the head-race canal are protected
from the eroding effect of water by means of a layer of broken
stone, roughly 16 in. in thickness. The stone used for this purpose
is obtained in the wvicinity of Clonlara and also from limestone

strata intercepted by the canal excavations. A small stone-
crushing plant at Clonlara deals with the stone obtained in that
locality, but the bulk of the broken stone used for dressing the
faces of the head-race canal, and in preparing the huge quantities
of concrete and road material used in connection with the scheme,
is dealt with by the large stone-crushing and washing plants

erected near Ardnacrusha.
The excavated material i1s loaded into trucks, which are then

elevated by means of a winch to a platform above the crushing
plant. One side of the truck is then opened by a workman and
the material is precipitated on to a vibrating receptacle, or feeder,

from where it is jerked into the first of a series of antomatic crushers,
being conveyed on wide endless belts from one crusher to the next.
The aperture of the first crusher is roughly 36 in. by 48in., that
of the next two 12 in. by 26 in. and of the last 16in. by 30 in, In
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Hammer-head crane engaged in facing head-race canal
embankment with broken stone, prior to final covering
with concrete slabs

passing through the series the material is reduced to coarse and
fine aggregate and ultimately sand. .

When crushed the material is conveyed upon a couple of belts
up to two washing drums in which are perforated screws that
carry the stones through a stream of water and free them from
all loose earth. The larger sized material then falls down a chute
into rail trucks and is ready for conveyance to the head-race canal.
Perforated drums called ** grading sieves '’ receive and sift the
loose earth after it has been thoroughly washed, and deposit the
fine sand into one storage bin and the coarser material into another.
The plant is actuated by induction motors and can deal with
1,765 cu. ft. of material per hour.

The broken stone i1s conveyed
along a railway track laid along the
bed of the canal, and electrically
operated hammer-head cranes carry
the material up to where it i1s required
on the embankment.

Along the inner face of the em-

bankments, over the area from 3% fi.
above high water level to 1 ft. below
low water level, a covering composed
of concrete slabs is being laid over
the broken stone to protect the
banks from the erosive action of
waves set up by the wind or passing
vessels. for the head-race will be a
navigable channel. When completed
this canal will be 103 ft. in width
at the bottom, and roughly 295 it.
in width at water level. The gradient
of the outer or landside slopes of the
canal varies between 1:3 and 1:59,
while the inner slopes vary between
1:2 and 1:3, these degrees of slope
having been proved to give excellent
stabilitv. By the time the canal 1s
completed, roughly 159,000,000 cu. ft.
of earth and almost 10,600,000 cu. £t.
of rock will have been removed.

The 734-mile route of the canal
crosses T several roads and streams,
and also intercepts the mver Black-
water, a tributary of the Shannon.
Usually the Blackwater is a modest,
peaceful stream, but during the
rainy season it becomes a raging
torrent, and on this account special
attention has been paid to it by the
Shannon engineers. In April 1926 the
construction was commenced of a
huge concrete culvert to convey the
Rlackwater beneath the canal, and
by July of the same year the work was
sufficiently advanced for the stream
{o be diverted to its new course. A
caterpillar-mounted steam shovel was
used for effecting the necessary
excavation and 310,000 cu. ft. of earth

were removed by this means. About 130,000 cu. ft. of concrete

and reinforced concrete were used in building up the culvert.
Where the canal intercepts roads the latter are being carried

over the canal by means of artistic reinforced concrete arch bridges,
while small streams crossing the canal route are conducted under-

neath by means of culverts of simple construction.
The weir to deflect the waters of the Shannon into the head-race

will raise the water level of that section of the tiver above O'Rrien’s
Bridge by 24.8 ft. and of Lough Derg by more than 3 ft. This

huge natural reservoir will play a very important part in the working
of the Shannon scheme, for it is calculated that during the winter

enough water can be stored up here to maintain a satisfactory flow
into the head-race canal throughout a dry summer.

It is important that the river should be kept
until the new road through the head-race is available, and the
weir is therefore being constructed in two parts. Two grab
excavators mounted upon pontoons are engaged in clearing the
loose earth from the rock upon which the dam is being built, and
a diver is employed to ascertain when the clearance of an area
being worked is complete. Holes are then bored 1in the rock and
the upright beams forming the outer walls of the coffer-dams are
inserted. When the cofferdams, consisting of sheet piling, are

completed, the water enclosed is drawn off and in the dry bed

thus provided the weir is built up.
The major portion of the weir is of concrete, but the upper part

is composed of watertight clay. Six openings, each equipped with a
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sluice gate, are provided in the structure to allow of the passage
of surplus water when the river is in flood. The sluices com-
prising the end pairs will each be fitted with a steel-roller gate
59 ft. in width and 9 ft. in depth, while the two central openings,
which are somewhat lower than the others, will be provided
with double-roller gates, each 33# ft. in width by 114 ft. in depth.
The weir will be surmounted by a covered gangway housing
the machinery for hoisting the gates, which it will be possible
to operate either by hand or electrically. The weir i1s being
provided with a fish pass at the end opposite to the head-race
canal. Granite-faced spillway basins will be built in the river
below the weir to prevent erosion of the latter.

The intake building across the head of the head-race canal

1s being built upon rock of similar formation to that supporting
the Shannon weir. Ex-
cavation work 1n connec-
tion with the foundation of
the intake Dbuilding was
carried out in an open bed,
partly by hand and partly
by means of a mechanical
excavator. When com-
pleted the intake building
will have three openings
each 82 ft. in width and
will be provided with steel
sluice gates similar to those
of the Shannon weir. By
means of these gates the
influx of water into the
head-race canal can be cut
off when necessary.

A huge cable crane com-
pletely spans the river
Shannon at the site of the
welr and intake building,
and has been erected to
facilitate the speedy trans-

port of materials, Between
the end sluices of the intake
buillding and the canal
embankment, at the side
farthest from the river,
facilities are being pro-
vided for vessels to enter
or leave the head-race

canal, by way of a special passage separated by a rock wall from
the wide expanse of water forming the approach to the intake
building.

In order to reduce the velocity of the water approaching the
sluice house at Ardnacrusha, the head-race canal is being made
considerably wider as it nears that point. Vessels passing along
this canal toward the sluice house will pass from the head-race
to the tail-race channel by means of two end-to-end locks, which
are separated from the canal by a thick stone wall. In passing
through the locks vessels will negotiate the drop of 100 ft. from
the level of the head-race canal to that of the tail-race canal.
The tail-race canal that will receive the water when it passes
from the power house, and will return it to the Shannon, is about
14 miles in length and will have a bottom width of 72 ft. Most
of the excavation for the foundation of the power house and
the tail-race canal i1s through rock, and it is calculated that in
respect of these two items nearly 785,000 cu. yds. of this material
will have to be removed.

Llhe construction of the concrete sluice house and the power
station 1s being pushed forward day and night. The concrete is

Can You Solve These?

Puzzle No. 1. Contributed by C. H.
1 homas, Purley.

A man was sent the following message

by a secret society:—'* Book passage

America. Ship called 'Ajax’ reported

to 40 1lb.

each piece ?

leaving eleven to-morrow. Hasty and - "

necessary death if you refuse.”” What was

Puzzle No. 3.
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compounded 1m two mixing machines situated side by side and
mounted at one end of a cable crane. Each machine can make
35 cu. ft. of concrete every three minutes. The raw materials

are lifted 1n hoppers up to the machines by means of an elevator,
and the finished product is discharged into a skip large enough
to hold the contents of both mixers. The loaded skip is then
conveyed by the overhead cable to the required site, lowered and
discharged. The concrete mixers and the hoisting and travelling
gear are all electrically operated. The steel towers supporting
the cable are 131 ft. in height and move along parallel rails, thus
greatly increasing the area over which the skips can serve,

The Blackwater culvert looking south. The unfinished mound in the
background will be the southern bank of the canal

it into four pieces of unequal weight. By a
strange chance, with these pieces he was
able to weigh up any even weight from 1 Ib.
that the 40 1bs.
welght broke into pieces each an exact " * ¥ *
weight in lbs., what was the weight of |

Assuming

In the sluice house will be a screen 303 ft. in length and equipped
with a mechanical cleaner. The water from the head-race will
pass through this screen, and from there into pressure pipes 108 ft.

in length, there being one
pipe to each of the six
Francis type turbines to
be installed. Electrically
operated sluices will govern
the amount of flow through
each pipe. The turbines
will be fhtted with spiral
water inlets and will have
vertical shafts linked direct-
lyv to the generator shafts.

The generators will be of
the wvertical closed type,-
generating current at
10,500 wvolts, and each
having an output of 30,000
kV-a. The transformers
to be installed will be fitted
with automatic detectors
and alarms to call atten-
tion to any excess heat
that may develop.

From the hydro-electric
power station at Ardna-
crusha which, as already
stated, 1s close to Limerick,
high tension overhead cables
will distribute power to
various parts of the Irish
Free State. The two sys-
tems of main transmission
lines will be carried on
towers 23 ft. in height, and will extend from Ardnacrusha to Cork
and Dublin respectively. Power will be transmitted along these
lines at a pressure of 110 kV. Transmission stations are being
erected at Ardnacrusha, Cork and Dublin, and from them power
will be sent out at 38 kV. over a network of lines linking up various
places within the Iree State. When the scheme 1s fully developed
a sub-station at Maryborough will also supply power to the 38 kV.
lines. Subsidiary transmission stations will be built at various
places on the 38 kV. system and the current there stepped-down
to 10 kV.

The Shannon scheme is being carried out in three stages—
an initial development of the plant to the extent of 90,000 h.p.,
a subsequent extension of the capacity to 180,000 h.p., and
finally the provision of increased facilities for water storage.
The work now i1n hand represents the first stage, and when com-
plete will provide power, under normal conditions, to the extent
of 288,000,000 units annually. It is calculated that even during
the driest of summers 153,000,000 units of power will be avail-
able, and it is anticipated that the result will be to stimulate
commercial development throughout the Irish Free State.

platform and then with the front wheels on.
He thought that in so doing he would
obtain the correct total figure. Was his
idea correct ?

| Puzzle No. 4. Contrvibutea by I. P.
" Stmpson, Ulverston.
I have no head and a tail I lack,
But oft have arms, and legs, and back.

the name of the secret society ?

* L bt s

Puzzle No, 2. Coniributed by S. E,
Seneviratne, Kandy, Ceylon.

One day a customer went into a grocer’s
store to buy 2 1b. of flour. The grocer had
mislaid all his weights, save one of 40 1b.
He dashed this on the ground and broke

A coal merchant, wishing to weigh a big
load of coal, found that the platform of his
scales was too short to accommodate the
whole of the four-wheeled wagon in which
the coal was loaded. He already knew the
exact weight of the wagon and he decided
to obtain the complete loaded weight by
weighing first with the rear wheels on the

I inhabit the palace, the tavern, the cot,
And it is a beggarly place where 1 am not :
Though a monarch were present (I tell you

no fable),
[ still should be placed at the head of the

table.
Whatam 1°¢

The solufions wili appear next month.,
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Refuelling Airships at Sea

An interesting experiment, bordering on
the spectacular, has been carried out by
the U.S. aircraft carrier “ Saratoga” and
the U.S. airship “ Los Angeéles ' at sea.
While both ships were proceeding at a fair
speed the airship descended over the ** Sara-
toga '’ until the crew of the latter were able
to pick up lines dropped from the airship
and haul 1t down to the deck. Thus
moored, the two ships travelled together
for a little distance, and subsequently
“Los Angeles” took off once more and
returned to its depot at Lakehurst, New
Jersey.

The experiment was carried out to deter-
mine whether refuelling could be carred
out with safety at sea, and it is claimed in
the United States that the success of the
attempt proves that it will be possible
to extend considerably the operating radius
of airships. In commenting upon the
experiment, “ The Engineer' points out
that a single refuelling has very little value
as regards the extension of the radius
action. If an airship has sufficient fuel
capacity to enable it to fly to and return
from a point, say 1,000 miles from its
base, then with two retuellings from a
tender stationed 2,000 miles from the base

it would just be able to reach and return
from a point 3,000 miles away. In other
words, with two refuellings the effective
radius of action would be trebled. With
one refuelling the extension of the radius
of action would depend upon how near to

the objective the tender could be placed
for the carrying out of the refuelling opera-

tions. It could only be doubled by
placing the tender within gun range of

the objective.
» .

A Curious Controversy

¥ #

The aeroplane in which the brothers
Orville and Wilbur Wright made the first
flight on a power-driven heavier-than-air
flying machine, on 17th December, 1903,
1S to be housed 1n the British Museum.
It was intended that this should have been
sent to England several years ago, but
negotiations to secure the interesting relic
for America intervened and caused delay.

The explanation of the remarkable fact
that tbe British Museum should be the
final resting place of an American machine
is explained by the controversy between
Mr. Orville Wright and the Smithsonian
[nstitution at Washington. The Smith-
sonian collection includes the machine
built by FProfessor S. P. Langley, who
endeavoured to drive a full-sized aeroplane
by steam on 8th December, 1903. The
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machine just failed to fly. In 1914 certain
of Langley’s admirers withdrew the
machine from the Smithsonian Institution,
fitted it with a modern aero engine and
air-screw, and succeeded in making it fly.

On the strength of that performance the

machine was officially described by the
Smithsonian Institution as “ the first
heavier-than-air machine capable of carry-
ing a man in free flight.™ |

One sympathises with Mr. Orville
Wright's refusal to accept the accuracy of
that description, and as the authorities
decline to alter the description, the British
Museum 1s to house the machine that

achieved the historic 12 seconds’ flight.

LJ = L L

Air Minister on Aviation Costs

In his receint speech on the air estimates
before the House of Commons, Sir Samuel
Hoare gave a very complete resumé of the
operations of British aircraft throughout
the world. He stated that the time when
civil aviation would no longer require
subsidising was almost in sight, the running
costs per ton mile having been reduced
from 4/2 1in 1922 to 1/10 with the three-
engined machines now used by Imperial
Airways. Progress could be maintained
only by the introduction of new types of
machines and engines at comparatively
short intervals but, unfortunately, the
existing agreement with Impernal Airways
afforded neither the time nor the money
to effect these improvements. Conse-
quently a new agreement was under dis-
cussion.

The i1ntroduction of new machines, said
oir Samuel, was also effecting economies in
the Roval Air Force, and in the estimates
£200,000 less was required this year for
spares than was the case last year. On
the other hand, the Air Ministry were
calling for an increased sum to be spent on
aircraft and engines, the actual figure for
1928 being £6,000,000 as compared with
£3,000,000 in 1922. Most of the new
machines bought would be of metal con-
struction, and seven types of all-metal
machines would come i1nto general use
in the course of the year. Considerable
developments were anticipated in the use
of flying boats.

Sir Samuel’s disclosure that the airships
R100 and RI101, which are to carry out
their flying tests in the summer and autumn
of this year, could have been built in one
year, was particularly interesting. In
order to eliminate any avoidable risk some
three years have been spent on research
and experiment in connection with these
vessels.

Pilot's Remarkable Escape from Death

A flying officer of the R.A.F. had a
remarkable escape from death recently.
Hewas flying over Essexin a Siskin machine,
when the map he was examining fell to the
floor of the cockpit. In order to retrieve
it he found it necessary to unstrap his belt,
and while he was bending down the
machine turned completely over and he

was thrown out. Fortunately he had
the presence of mind to pull the ring of
his parachute apparatus as he fell, and

he made a safe landing,
¥ L i

The World’s Air Speed Record

Although no official announcement has
been made, it is understood that a further
British attempt will be made shortly by
Flight Lieut. D. A. Greig, the newly
appointed commander of the high speed
flight, to lower the world’s air speed record
of 318.3 m.p.h. set up by Major di Bernardi,
the famous Italian pilot, on a Fiat Macch
seaplane.

Subsequent to the late Flight Lieut.
S. M. Kinkead's crash while preparing to
attack the record for Britain, it was re-
vealed that in one of his trial flights at
Calshot Kinkead found that his air speed
indicator was registering 330 miles per hour,
although he was flying only at a very slight
angle on to the 3 km. speed course. This
particular instrument actually was reading
on the slow side. There is every reason to
believe that the Supermarine-Napier sea-
plane is capable of a speed of approxi-
mately 340 m.p.h.

% = * %

British Bid for Long-Distance Record

It has been rumoured during the past
few weeks that the Air Ministry have de-
cided to make a further attempt this
yvear to break the world’s non-stop flight
record. According to an Air Ministry
statement the story is not without founda-
tion, but on the other hand it 1s premature.
The position is that an aeroplane 15 being
built with the object of making exhaustive
tests to determine how long an engine will
actually run in air under normal flying
conditions. The machine that is being
built is of the type that might be expected
to beat the present time duration record,
but the question of a long-distance flight

will not be considered until the proposed

tests have been completed satisfactorily.
- * * *

A Stinson monoplane fitted with a 200

h.p. Wright-Whirlwind engine recently set

up a new world’s duration record by
remaining in the air for 53 hours 36 muins.
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The Trans-Atlantic Flight

The first successful aeroplane crossing
of the North Atlantic from East to West
was accomplished in April by Captain H.
Koehl and Baron wvon Huhnefeld, two

German pilots, who were accompanied by
Commandant Fitzmaurice of the Irish
Free State Air Service. The machine flown
was a Junkers all-metal monoplane fitted
with a Junkers engine developing 310 h.p.
The machine is known as the ‘' Bremen '
and has a wing span of
o8 ft. and an overall
length of 34 ft. Itis of
the same type as the
Junkers machine that
set up a duration re-
cord of 53 hrs. 23 mins,
last year.

The airmen left the
Irish Free State Aero-
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with New York as their E
objective, but after
favourable conditions »
for the first half of the E
flight the machine ran I
into fog and adverse @O
winds that blew i1t oft E
1ts course, until even- =
tually the aviators were 1O
forced down to take EII
refuge on Greenly Is- §[
land, a lonely outpost @O
off the Quebec coast. E
The awviators at one 0
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time were seriously ap-
prehensive of their
chances and realised
only too well how
fortunate they were to
make land.

The narrow margin
by which this
feat was accomplished
has brought into promi-
nence the question of
the desirability of intro-
ducing legislation forbidding unauthorised
persons to attempt the trans-Atlantic
fight. The British attitude is still that a

person’'s life i1s his own, and that the
Government have no jurisdiction over

Courlesy |
An aerial view of the King George Dock at Hull.

Hull wool’ trade.
acres., The total length of the quays is 14 miles, these

THE MECCANO MAGAZINE

473

Naming Service Air Machines

The R.A.F. shortly are to introduce a
new system of naming that will indicate
immediately the class to which any par-
ticular aeroplane belongs. Under this

system all machines will be given an in-
dividual name, just as in the case of naval

" ships, but the name of each machine of a

particular type will commence with the
same initial letter. Thus those machines
whose names begin with the letter " A"

From the Air

gauge railway tra

possibly will belong to a night bombing

type; the letter " B" may be taken to
represent land single-seater fighters, and
SO on,

It i1s not intended to alter the

those who wish to commit suicide outside

territorial limits. The Japanese Govern-
ment method is somewhat better, for it
resolutely declines to allow pilots to sacri-
fice their lives unnecessarily. It is re-
ported that three separate Japanese efforts
to make an east to west crossing of the
Pacific from Tokio to Seattle will be made
this summer, There were many applica-
tions for the post of pilot to each of these
expeditions and in order to eliminate the
unsuitable a unique test was introduced.
All intending applicants were made to walk
around a marked circle on an aerodrome
for 50 hours without sleep or rest, and

were compelled to take their food while
walking, It i1s not surprising to learn
that only ten applicants succeeded in
surviving this ordeal !
* * * *
‘“ Moths '’ for New Zealand Light Aeroplane
Clubs

The New Zealand Government have
decided to purchase eight D.H. Moths.

Four of these will be loaned to the recently
formed Light Aeroplane Clubs at Auckland

and Christchurch, each of which wll
receive two machines. The other four
machines are to be attached to the New
Zealand Air Force at Christchurch for
training purposes.

names of any existing aircraft.

* A % *

Three New Records

Toward the end of April, Captain
H. S. Broad, flying a D.H. Moth, suc-
ceeded in establishing three new world’s
air records. These were the 100 kilometre
air record carrying 1,000 kilograms (ap-
proximately a ton); the 500 km. record
for the same weight and the 500 km,
record carrving 3500 kilos. The first
record was previously held by a French-
man at 153 m.p.h. Captain Broad’s actual
speed for this distance was 162.3 m.p.h.
The second record, held by Czechoslovakia
at 142 m.p.h., was increased to 1584 m.p.h.
which is also the new figure for the third
record. These feats were accomplished by
Captain Broad while flying over a course
between Stag Lane aerodrome and Reading.
Actually Captain Broad was 1n the air for
two minutes under two hours, and he
maintained an average speed of 158§ m,p.h.

There are now five air records to the
credit of Great DBritain. In addition to
the three mentioned above, Capt. broad
holds the 100 km. light aeroplane speed
record, while the 100 km, unlimited speed
record was set up by Flight Lieut. Webster
in the course of his winning flight for
the Schneider Trophy.
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Owned by the LN.E.R., it is the centre of the
There are ten other docks in the system, the total enclosed water area being
served by nearly 300 miles of standard
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Across the Pole by Air

Captain G. H. Wilkins, the well-known
Polar explorer, and Mr. C. B. Nielson,
recently made a flight across the Polar

Sea from Point Barrow, Alaska, to Spitz-

bergen, with the object of endeavouring to
locate land in the Polar Sea. The course
followed did not take Captain Wilkins
across the Pole itself, a route that had
already been traversed by Amundsen
in the * Norge,” but enabled him to
see the mountains of
Grant Land and the
most northerly peak

of Greenland. The
route chosen passed
over or near the elusive
Crocker Land that
Peary  *‘ discovered,”’
and which has not been
seen again. Although
this course was ad-
hered to closely, no

trace of land was seen.

The flight was made
on a Lockheed-Vega
monoplane, with a
Wright *“° Whirlwind *
225 h.p. engine. At
the outset considerable
difficulty was experi-
enced in taking off, and
some four or five at-
tempts were necessary.
Once 1n the air, how-

ever, the conditions
were comparatively
favourable, and the

2,200 miles separating
the two points were
covered in 211+ hours’
flying time.

= * *

A Great World Flight

With their arrival
at Le Bourget, Paris,
recently, Captain Costes

[L.N.E.R,
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and Lieutenant Lebrix, the two famous
French pilots,
tainly the greatest flight made up to the
present day,

completed what is cer-

In the course of a 36,000-

mile tour completed 1in 338 flying hours,
they have flown completely round the
world—except for the crossing of the
Pacific—and from one end of America to
the other.

The outstanding individual feats in this
brilliant accomplishment were the non-
stop flight of 2,658 miles from Paris to
St. Louis, West Africa; the non-stop
crossing of the South Atlantic from St.
[Louis to Natal, Brazil, and the Tokio-
Paris homeward stretch, 10,500 miles,
flown 1n six days. In the course of their
travels the airmen have encountered every
possible type of weather and have overcome
every obstacle without mechanical diffi-

culties. Throughout the flight the same
Hispano-Suiza engmme was used 1n a
Breguet machine.

X * * *

The remarkable growth of civil aviation
in Germany 1s made clear by the summer
timetable of the Luft-Hansa combine.
Every German town of any importance is
connected with the system and the com-
pany's machines will fly daily over routes
totalling in length 40,000 males.

* * * *

Two new airships, each 787 ft. in length
and with a cruising range of 11,200 miles,

are to be built for the U.S. Navy. Each
will accommodate five aeroplanes.
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GRADUJ‘.LLY the Pullman car is spreading its influence over were cut out of the latter train’s itinerary, and it was accelerated
the continent of Europe. One day it may come into use to run non-stop over the 198% miles between King's Cross and
as universally on this side of the Atlantic as it is in the  Harrogate—at that time the longest non-stop journey on the
United States and Canada, where every long-distance express with- LIN.E.R. system, |
out exception carries its Pullman equipment. On the American This alteration took the “Harrogate Pullman ' over a section
continent, however, the distinction is merely between ‘ Pullmans "’ of the L.M.S. lines, from Shaftholme Junction, just north of
and ordinary * coaches,” there being no class distinctions cor- | Doncaster to Knottingley, after which followed some most tortuous
responding to our first and third, and the European first, second travelling with many curves and severe slowings, not to mention
and third classes. But already you can start a Pullman journey | steep gradients, past Ferrybridge, Burton Salmeon, Church Fenton
up in Scotland, and Tadcaster up
and finish it half- to Harrogate.

way across Europe,
Pullman  dining
cars are at your
service over L.M.S.
lines between In-
verness, Aberdeen,
Oban and Glas-
gow ; the “Queen
of Scois "’ of the
L.N.E.R. will
bring you luxuri-
ously through
from Glasgow and
Edinburgh to
King’s Cross in
London ; wyou can
continue from
there by the
Southern Railway
Pullman boat ex-
press to Dover and
on from Calais to
Paris by the
famous “‘Golden
Arrow " : whence

As compared with
the 165 minutes
allowed the train
to passing Don-
caster, 156 miles
from King’s Cross,
the difficulties of
the next 424 miles
entalled an allow-
ance of no less
than 58 minutes,

and 3 minutes less
on the up journey.
Needless to say,
the up time of 3
hours, 40 minutes
thus instituted on
the up working
between Harrogate
and King's Cross
was by far the
fastest ever known
between the York-
shire spa and

: , : London. An ex-
all-Pullman trains  £"¢/087aph] [Raslway Photographs, Liverpool 4. oo of  +he
will run you to Up Leeds and Harrogate Pullman, emerging from Hadley Wood Tunnel journey at the
Brussels and to northward end was
Amsterdam in the north, Biarritz and the Spanish frontier or the | brought into force at the same time, a Pullman train of the L N.E.R.
spa of Vichy in the south, the French Riviera in the south-east, for the first time crossing the Border and bringing up in the capital
and elsewhere. The European Pullman car undoubtedly has city of Edinburgh. To celebrate this change the name was ch anged
come to stay. ' to the “Harrogate and Edinburgh Pullman.''

It was on the Great Eastern Railway, during the »égime of its But what about Leeds and Bradford ? From this time forward
American General Manager—Sir Henry Thornton—that the they had their own independent service. The Sheffield train
Pullman car was first introduced to London and North Eastern was diverted to Leeds instead, leaving London just ahead of the
metals. But the kind of traffic conveyed in the Eastern Counties Edinburgh train, the two departures from London being at 11.10
was not quite ** Pullman ” enough in character to make a success and 11.20 a.m. To give a quicker service to Bradford, the “ West
of the Pullman workings, and apart from the Pullman cars on the Kuding Pullman,” as this new train was called, stopped first at
Harwich Continental services, the number of passengers using the | Wakefield, instead of Leeds, and from Wakefield two Pullmans
cars was not sufficient to justify their continuance. In casting were run direct to Bradford and from there on to Halifax, so that
about for a suitable way in which to use the Pullmans the London four important West Riding cities thus came into possession of
and North Eastern officials bethought them of the famous spa at their own express Pullman service to and from London, In each
Harrogate, and it was decided to assemble a number of the cars case, too, the times instituted to and from London were consider-

into a complete Pullman train and run it between king's Cross | ably faster than those by any other train, either of the L.N.E. or
and Harrogate as a rawn-de-luxe. leeds and Bradford were to the L.M.S. companies, so that the passeriger obtained exceptional
benefit by making the train non-stop between London and [.eeds, speed as well as exceptional comfort in exchange for the supplemen-

and by the working of two of the cars through beyond Leeds to | tary Pullman fare demanded.

Bradford, And now, from the beginning of last month, a new and very
The experiment was an immediate success. The "Harrogate important rearrangement of the two trains has taken place. The

Puliman ™ thus came into being, and the palatial train of umber only drawback has been the slowing of the best time from London

and cream cars became a familiar sight on the Great Northern to Harrogate by 17 minutes, and the best time up by 19 minutes.
main hne. Shortly after this the working of the train was ex-

| But by way of compensation Leeds has now two Pullman expresses
tended to Newcastle.

_ | daily 1n each direction to and from town in the splendid time of
Another all-Pullman service that was tried did not work so well. 3 hours 25 minutes, two of them non-stop and the other two calling

A "Sheffield Pullman ' was put on, coming up in the morning at Wakefield. Harrogate similarly has two four-hour Pullmans
non-stop from Sheffield to King's Cross and returning in the both ways to and from London daily, while Leeds and the West
evening. Later on this train was diverted via Nottingham, and Riding also get a through Pullman service to Scotland.

run from there over the Great Central route into Sheffield. whence 1he down Scottish Pullman express—which has now changed
it was extended to Manchester; but still the public were shy of its title from “Harrogate and Edinburgh Pullman ’ to the more
patronising 1t. Once again an alteration was made, by which alluring “"Queen of Scots Pullman "'—splits the difference between
the “Harrogate Pullman ' was also affected. Leeds and Bradford 11.10 and 11.20 a.m. by leaving at 11.15 a.m., and runs direct
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to Leeds and thence to Harrogate. North of Harrogate, by
omitting the Ripon and Berwick stops, and by some speeding-up,
the "Queen of Scofs "’ is brought into Edinburgh at the same time
of 7.35 p.m. as before, after which it is run forward to Glasgow.
On the return journey it leaves Glasgow at 10.5 a.m., and Edinburgh
at 11.15 a.m.—a much more convenient time than the early hour
of 8.30 a.m.—and runs into King’s Cross, by the same route, at
exactly the same time as the north-bound “"Queen of Scots "' makes
Edinburgh.

Meanwhile the * West Riding Pullman "' is altered on its down
journey from the morning to the afternoon, leaving London at
4.45 p.m. and arriving
at Leeds at 8.16 p.m.,
after which it is run
forward to Harrogate.
IThus Harrogate and
LLeeds have now a

morning and evening
Pullman service both
ways. Another ad-
vantage of this
rearrangement is that
1t enables one train to
do the return “ West
Riding "'trip each day,
arniving  at  King's
Cross at 3 p.m. and
going down at
4.45 p.m,

The up “ West
Riding,” in order to
maintain a time of
3 hours, 25 minutes
irom lLeeds to King's
Cross, inclusive of a
stop at Wakefield to
attach the Halifax
and Bradford portion,
1s now booked to make
the fastest long-
distance run on the
L.N.E.R, system,
covering the 175.7
miles between
Wakefield and King's
Cross in 183 minutes,
at an average speed of
07.6 miles an hour,

But the fastest intermediate average is kept up by the down
Pullmans, which are both booked to cover the 138} miles from
Hatfield to Doncaster in 140 minutes. When allowance is made
for the severe slowing through Peterborough, this timing entails
an average rate of over 60 miles an hour for this long distance.

~ Several types of locomotives have been tried on these high-speed
journeys, including both the large four-cylinder *‘ Valour '’ class
4-6-0’s and the “ Director *’ 4-4-0's of the Great Central section :
but the most successful results, both as regards time-keeping and
economy in fuel consumption, have been achieved by those wonder-
ful Great Northern “Atlantics.” Though the type has been in
existence now for over a quarter of a century, these remarkable
machines, like Peter Pan, seem strongly disinclined to *“ grow up.”’
I have recorded runs behind them when time has been kept with
loads that would not disgrace the best efforts of a * Pacific.”
On these “ Pullman "’ turns, where speed rather than load is the
E:hief consideration, the ““Atlantics " have a splendid reputation ;
indeed, by the efforts of the capable and enthusiastic “link "
of dnvers to' whom their working has been entrusted, they have
probably the best punctuality record of all express trains on the
LN.E.R. On several occasions time lost by circumstances not
under the driver's control has been regained in an exceptional
fashion, as, for example, when on a recent trip, slacks for
engineering works caused the up express to be 13 minutes late
in passing Peterborough, after which the remainine 764 miles to

town were covered in the extraordinary time of 68 minutes, and
the train reached London on time !

When Mr. H. A. Ivatt built his pioneer “Atlantics " for the Great
Northern Railway, in 1898, they were the first engines of this
wheel arrangement to be introduced into the country. His

earhest batch had small boilers, but in 1902 there appeared No.
251—now No. 3251—provided with a boiler 5 ft. 6 in. in diameter,
which was quite a monstrous size at that time. The outstanding

characteristic of No. 251 was the mating of this big boiler to
what were, in those days, exceptionally small cylinders. Mr.
Ivatt, having proclaimed his opinion that the measure of a loco-
motive’s success was its “ capacity to boil water,” put his con-

Phoio couriesy]
The “"Queen of Scofs’’ ** Pullman’’ Car Express entering Central Station, Newcastle-

on -T}?ﬂ c ¥

It is hauled by N.E. Class ‘““ Z '’ three-cylinder 4-4-2 engine No. 733.
The train is passing over the special layout assembled from Hadfield’s Manganese
Steel Crossings.

victions to the test in this revolutionary machine, which flouted
many of the locomotive ideas of the period. Express trains at
that time were mostly hauled by 4-4-0 engines with small boilers
and large cylinders, which had to be worked very hard—or
"“ thrashed,” as it is called in locomotive circles—when on fast
train duties, with a correspondingly bad effect on the bill for fuel
and maintenance. Not so No. 251, with a great boiler and her wide
firebox—another innovation—spread out across the frames to the
maximum width of the engine. Since then all the “Atlantics’’ have
been fitted with superheaters, and their cylinders have been enlarged
in diameter from 18% in. to 20 in., but the short stroke of 24 in.
remaing, and in every
other respect the
locomotives are prac-
tically as first built.

There are two
unusual engines of the
class, however, which
frequently take their

turn 1in the Pullman
“hink.” One is No.
3279, which Mr. Ivatt

rebuilt experimentally
with four cylinders
instead of two. This
engine 18 easily
recognisable as the
only L.N.E.R.
“Atlantic ' with out-
side Walschaerts
valve - motion, and
there are certain
other external differ-
ences 1n the framing
above the coupled
wheels. Then there
iIs the still more

interesting No. 4419,
which has been fitted

with an American
“booster '  engine,
driving the small pair
of wheels under the
cab. This ingenious
mechanism consists of
a small two-cylinder
engine, supplied with

[L.N.E.R.

steam direct from the
boiller—by means of a rather unsightly pipe running along the side
of the boiler above the wheels—which gives the locomotive valuable
assistance at the moment of starting. As soon as the train gets
into speed the driver is able to cut out the booster engine completely
by means of a gear, the action of which corresponds to the free
wheel clutch of a bicycle. The engine then proceeds in the normal
manner.

Theideais to givea ' boost " at starting, when 1t 1s most wanted,
and then to cut out the booster cylinders, so that they may not
prove a drain on the boiler steam supply, nor oppose frictional
resistance at high speeds. DBy successful remodelling, the booster
engine on No. 4419 has been arranged so that it can be cut in and
out at speeds as high as 25 miles an hour or so, which makes it
available on steep gradients as well as at starting. No. 4419 1s
also recognisable as being the only "““Atlantic " to boast a large
cab, with high roof and side-windows.

The maximum load laid down for the Pullman workings, on
account of their high booked speeds, is one of eight cars, which
makes a total of a little over 330 tons. You may wonder why
the ‘* Pacific " engines are not employed on such important trains,
especially as by their use loads might be increased ; but there are
one or two weak bridges between Doncaster and Leeds, and until
they have been replaced the ** Pacifics "’ are barred. But in all
probability a ** Pacific ' will be awaiting us at Leeds, to take us
forward on our journey from there.

The usual formation of the train on leaving King's Cross is a
third-class Pullman brake coach next the engine ; then a couple
of third-class cars, followed by two palatial first-class cars furnished
with comfortable arm-chairs and beautifully decorated internally ;
then one more third-class car, and a third-class brake car bringing
up the rear. One of the special features of these all-Pullman
trains is that the passenger’s meals are brought to him, no matter
where he sits, from two or three kitchens strategically disposed

throughout the train, instead of his being compelled to leave
his seat and repair to the restaurant car. This arrangement, of
course, entails a considerably larger train-staff than 1s carried on
any ordinary express, but it is part and parcel of the luxury travel
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cars turn the scale at 40 tons.

We have travelled previously over a great part of the route,
both on the north-bound journey with the * Flying Scotsman
and also coming south on the *“ Aberdonian,”” but new readers
will welcome a recapitulation of the features of the journey.
So far as concerns the first non-stop spin, from London to Leeds,
the worst gradient occurs in the initial 1} miles out of King's
Cross, which not only rise at between 1 in 105 and 110, but also

through a couple
of tunnels where
the rails arealways
greasy with mois-
ture, so that the
engines incline to

= ghpT Once
through Hollo-
way, however, all
1s plain sailing,
and some @ six
minutes after
starting we are

passing Iinsbury
Park at 40 miles
an hour or so,
rapidly accelera-
ting. Five miles
from the start, at
Wood Green, we
have nearly reach-
ed the mile-a-
minute rate, but
here there begins
a rise for nearly
eight miles at 1 in
200, to Potter's

that 1s associated with the name *“ Pullman.”
are carried on eight wheels, a new type of 4-wheeled bogie having
replaced the previous 6-wheeled standard, but even the 8-wheeled

Most of the cars

at Newark and Retford over the L.M.S. and L.N.E. (Great Central
Section) Nottingham to Lincoln and Sheffield to Grimsby lines.
As the old Midland Company was the first in the field in the former

case, the L.M.S. signal-box controls the crossing, and it is diverting

exercise his rights |

to think that the L.M.S. signalman there has it in his power to
hold up the non-stop Edinburgh flight of the rival company's
“ Flying Scotsman,” though it i1s to be trusted that he will not

At Doncaster we slow for the second time, in order to leave the
East Coast main line for the West Riding direction.
here and Leeds there are some heavy grades.

Between
From Adwick to
beyond South
Elmsall (160-165
miles) the rise 1S
at 1 in 440-200,
but after that it
steepens to 1 1n
150, to a summit
near Nostell. A
swift descent then
brings us through
Sandal to Wake-
field, where
another severe
slack 1s made.
There 1s now a
five-mile climb
ahead, mostly at
1 in 100, to
Ardsley, the high-
est point on this
section, after
which we drop at
1 in 100 into
Beeston, and run
alﬂWI}T thIDllgh
Holbeck into the
Central Station

FPhoto
Bar, up the major :

part of which the
speed will drop to -
between 40 and 45 an hour, The engine is not being hurried, as
the timetable gives a fairly generous allowance of 25 minutes
for the first 17§ miles to Hatfield. Tunnels are a constantly

recurring feature of this first section of the journey, there being

no less than nine in the 24 miles from King’s Cross to the summit

point of the “ Northern Heights,” at Woolmer Green, between

Welwyn and Knebworth. Welwyn Viaduct, across the Mimram

Valley, is another noteworthy engineering achievement, with its

40 arches at a maximum height of 100 ft. above the valley.
From Hatfield to Peterborough the timetable allows 56 minutes

for the 58% miles, and of this distance the 27 miles from Hitchin to

Huntingdon are booked to be covered

The ** Queen of Scofs '’ about to leave King’s Cross.
‘“ Earl Beatty "’

[F. R. Hebron
4-cylinder G.C. type engine No. 6164

at Leeds. For
the 194 miles from
Doncaster to
Wakefield 22 minutes are allowed, but the difficult 11 miles of
the Wakefield-Leeds stretch require 18 minutes, making 205
minutes for the 185§-mile run of our ** Atlantic ”’ from King's Cross.
As at Wellington Station of the LL.M.S. in Leeds, so here at
Central our train is now reversed, and we shall pass our engine
for the north-bound run just as we are running in. It may be
one of the “ Z " class three-cylinder ‘* Atlantics '’ of the North
Eastern Area, but in all probability it is a * Pacific,” for whom
our 300-ton train, gradients notwithstanding, is but a feather-
weight. A very slow start has to be made. Immediately after
leaving Leeds Central, at 2.45 p.m., we diverge sharply to the
right and run down to Geldard Junc-
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shall cut_ this time and attain a speed E‘ Leading Dimensions of Great Northern E metals—the Ihiidla.ng main line from
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s exactly 100 miles from King’s Cross,
and with its 420 ft. of altitude is the

highest point on the route, south of Leeds.

More * galloping " now lies ahead. Threading the short Stoke
lunnel, we are through Grantham five minutes later, having
taken 114 minutes over the 105% miles from ILondon. The next
o004 miles to Doncaster must be covered in 51 minutes, including
the short climbs over the summits at Markham, beyond Tuxford,
and Piper's Wood, after Bawtry. On this stretch we take water
twice, from troughs in the Trent Valley, beyond Newark, and at
Scrooby, the village distinguished by having been the home of
the “ Pilgrim Fathers ’ before their departure for America. Two
interesting railway features on this section are the level CTOSSINgs

sjujnjuisisjuisisisia|sjsinjuininisisisisinininijnisjuijsinininju)n

" 11n 91 up to the 400 ft. altitude of Harrogate.

114 to Crimple Junction, where we

pass at a snail's pace around a curve
of extraordinary sharpness on to Crimple Viaduct, and a mile at

It is small wonder
that this 18-mile stretch needs half-an-hour for its negotiation.
Harrogate is reached at 3.15 p.m., 4 hours after leaving London.

Leaving at 3.20 p.m,, we have in the next nine miles to drop all
but 300 ft., first for 1} miles as<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>