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SOMETHING TO
LOOK FORWARD TO!

Supplies of Lott's Chemistry Sets,
Building Bricks and Stone Puzzles are
now available, and we are doing our
pest to distribute fairly all available
supplies to toy dealers everywhere.

Write for Illustrated Lists of our

Chemistry Spares (now on sale)
enclosing 1d. stamp for reply please.

LOTT'S PRODUCTS
ARE WORTH SEEKING

LOTTS BRICKS L

WATFORD - HERTS.

The WINSTON

A Sure Winner

PREMIER of the SKIES

A Wakefield Type 50-inch Span Flying Model

Complete Kit, including Plan ‘

& Printed Sheets, 1979 post Free
Plan and Printed Sheets only, 3’6 Post Free

SPITFIRES, HURRICANES, Etc., Etc.
Flying Models, from 574 Post Free

16-inch Span Flying Models from 2/-Post Free
|

SEND 3d. for NEW CATALOGUE |
illustrating a FULL RANGE OF KITS |

ELITE MODEL AIRPLANE SUPPLIES |
i4, Bury New Road, MANCHESTER 8 |

___NEVILLE HOUSE, |

MECCANO MAGAZINE

.,-he time will come when you
need no longer miss a good picture for

want of a film. Meanwhile, the output

of Selo films is necessarily restricted,

but all available supplies aredistributed

through approved dealers.

If your
photographic dealer is out of stock,

please do write to the

not
manufacturers; llford Limited cannot

supply amateur photographers direct.

®FILMS

Made by ILFORD LIMITED, llford, London

During the National Emergency only limited
supplies of

VITALITY BULBS

are now likely to be available.

[f your Dealers cannot supply yvou with the type

particulars,

together with their name and address, because it

might just happen that we know of factors who
mavy be able to supply them.

you reguire, do let us have full

VITALITY BULBRN LTD

MEVILLE PLACE,

LONDON, N:22

Post Free OFFER of

SAMPLE PARCEL
contalning many

¥ useful pleces of

~ CHEMICAL
\\APPARATUS

376
Write also for free
Catalogue of other

| sets enclosing

| stamped (1d.)

- addressed envelope
BECK (Sclentific Dept. B). 60. High St.
Stoke Newington., Lenden N.16
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MADE IN ENGLAND E"r’

INTERNATIONAL MODEL AIRCRAFT LTD

for the Sole Concessionaires
LINES BROTHERS LTDTRI-ANG WORKS -MORDEN ROAD-MERTON-LONDON-5SW19-ENG
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BOND'S

Limited Supplies are still available

!

Model Railway Parts
Model Yachts
Model Ships’ Fittings
Model Aeroplane Kits

Llet us know your requirements

UNRIVALLED

and we wili be pleased to quote
tor parts we can .supply from

stock

WANTED

All types of model locomotives,
boats and steam engines in good
working order

BOND'S 0’ EUSTON ROAD LTD.
357, Euston Road, London N.W.1 B2 o
[ elephome EUStun 5441-2, Est. 1587 — — /;

Webley
AR FIETQE

_r ....l":_l‘ -

............

MODEL EVENT!

of the ok T

MODEL RAILWAY HANDBOOK AIR RIFLES WILL /

Read this most fascinating illustrated book N B\ BE OBTAINABLE / ¢
on the subject of model railways — THE i m\ \ AGAIN AS / f VY.
MODEL RAILWAY HANDBOOK by W. | s\ ~ i B
Bassett-Lowke, M.l.Loco.E. The new reprint S b SOON Ad (o B
(tenth edition) is just out. 150 pages and i *\ NICTOR
over 200 pictures and diagrams. LAY

Price, as before, 3/6, postage 4d. 3 % 15

Y -
W -

ﬁ u ! II

> /  aE
Y]/ |

et o

o
1 II | B

OUR WARTIME STOCK LIST

consisting of 32 pages of closely packed s AR
particulars of model goods we can still supply, e e
15 NOW READY. It is an "‘austerity pub-

...........
am L'.-.':.' e e R

lication"' with no illustrations, to give our SRR S

customers details of our present stock. L
ASK FOR L/17. Price 6d. post free. |

(For Gauge ‘0’ equipment ask for GR/17, '

price 9d., and for '00' Gauge, TT/17, g
price 3d.) S

N A e

London: 112, High Holborn, W.C.1 S

Manchester: 28, Corporation Street

BASSETT-LOWKE LTD. WEBLEY £ SCOTT Lud
NORTHAMPTON

II r - I-I

- ’ r-l -I .‘.
L} I- I- 1

|i| t‘ '_IIII
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BIRMINGHAM 4.
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ALL BRITISH TOYS

LOOK OUT FOR THESE TRADE MARI(S

TRI-ANG TOYS

. Ranad
—FE DICREE
Lﬂ ._‘l.

JUVENILE CYCLES

TRICYCLES
FAIRYCYCLES

! FROG

AIRCRAFT

Hygienic
SOFT TOYS

LINES BROS. LTD.

AND SUBSIDIARY COMPANIES
Unique & Unity Cycle Co. Ltd., Pedigres Soft Toys Ltd.
International Modal Alrcraft Ltd.

TRI-ANG WORKS, MORDEN

ROAD, LONDON S.W.19
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Today all boys’ bicycles are almost
impossible to buy. This is because
of the war, but when we’ve won the
war you'll want to have a B.S.A.

bicycle of your own, because a

B.S.A. i1s unbeatable for speed, good

looks, strength, and fine manufacrure.

THE BICYCLE YOU

CAN’T BEAT

You may still have a free Caralogue if you wrire to :—

B.S.A. CYCLES LTD. (DEPT. M1/9), BIRMINGHAM, 1]




Editonal Ottice:

Next Month: "ASBESTOS VERSUS FIRE." Ready: Ist October

ECCANO

Vol. XXVII
Binns Road No. O
Liverpool 13 Q.
England September 1942

“Puzzle Pictures” Contest

'he pile of entries
showed once again that readers are keenly
interested 1n any competition that tests

their sharp evyes and
good judgment.
Picture No. 1 turned
out to be a real
poser, none of the
competitors identified
It correctly. Most of
them took it to be a
bobbin or reel of some
kind; one thought 1t
to be a helical gear
and drum, and others
sald 1t was a gramo-
phone spring. No. V
also proved trouble-
some. SO many
competitors identified
either five or four of
the pictures correctly
that it became neces-
sary to select the
neatest entries as
Drize-winners,

T'he objects shown
in the pictures were:

[. Stirrup Pump
Nozzle: 1I. Rotor
Arm: 111. Milk Bottle
lTop; 1IV. Micro-
meter: V. Potato
Masher: VI. Rifle
Bolt,

I'he prizes are awarded as follows:

21/=: R. Houseman, 185,
Ches.: 17/6: Kenneth 5.
Banfishire, Scotland;

Crescent.
Consolation

8., Eleanore
Lyme, Staffs.

[88, Bellingdon Road, Chesham, Bucks.;

“"Hillside,” 12, Pinewood
N

J. Woodhouse, 8, Burr Street, Dunstable, Beds.

15/=:
Queens Court, Wembley, Middx.: 10/6: A. C. Bishop,
Westlands,

With the Editor

Leaders in the War

Lieut.-Gen. D. D. Eisenhower
Lieut.-General Dwight D. Eisenhower

was born in Texas in 1891. He graduated
from the U.S. Military
Academy at West
Point 1in 1915, and
during the first world
war his work at the
lank Training School,
Gettysburg, earned

for this contest

him the D.S.M. He
became one of the
youngest American
Lieut.-Colonels of the
war.

In 1935 when
eneral MacArthur

went to the Philip-
pines to organise the
FPhilippine Common-
wealth Army he took
lisenhower with him
as his Chief of Staff.
There Eisenhower
learnt to fly and
was responsible for
creating and training
the Phihippine Air
Force. In 1940 he
was recalled to the
United States to be-
come Chief of Staft
of the lhird Army.
After the bombing
of Pearl Harbour he
was made Assistant Chief of Staft in the
War Plans Division at Washington, and
on 24th June of this year he was appointed
Commander-in-Chief of the American
Armed Forces in the European zone.

Lieut.-General Dwight D. Eisenhower, Com-
mander-in-Chief of the United States Armed
Forces in the European theatre of operations.

Buxton Road, Stockport,
Cameron, Gamrie Manse,
lan K. Bowker, 29

Newcastle-under-

Prizes ol 5/ {:L{,I-il*]"‘-’- Lieut.-Gen. Eisenhower is an outspoken
X" [dVES - B i 4
Clons ] Shivlav. S man with tremendous zeal for the task in
- v, Surrey;

hand and a dislike of ceremony.
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N all Britain's wars for nearly three

centuries the exploits of the Royal
Marines have compelled the most honour-
able notice, and to-day history is repeating
itself, Comparatively few people know as
much about this famous corps as they do
about the Guards, or their own county

regiment, and therefore a brief account of

the Marines may be of interest,
Prior to 1664 1t had been the custom to

draft regiments aboard ships of the fleet
to act as marksmen, 1in some cases to aid
in the service of the guns—a

more simple affair in those S
days—and to provide landing i
parties when required. DBut o
although Charles II seemed
to sit pretty firmly on the
throne, there were uneasy
under-currents, and to avoid
any risk of partisan feeling
the Admiralty by a special
Order in Council raised 1ts
own regiment for this purpose,
its strength being fixed at
1,200 men. In 1690 some
suspected even this formation
of a lingering partiality to
King James 1I, so the raising
of a second regiment was
authorised: whether this was
to watch the first one or not
history does not record. The
original uniform was yellow and white,
with large brimmed hats; but this later
gave place to scarlet, and a stiff glazed
leather hat with a cockade, which survived
until well after Trafalgar.

As was the case with many regiments
of the Army, the Marines after each cam-
paign were reduced 1n strength to a mere
nucleus: but after the war of the Austrian
Succession, the Duke of Cumberland,
realising that the Navy was 1n a sense
almost always on active service, recom-
mended the reconstitution of the Marines
as a permanent .military body under

The Royal Marines

By Captain J. E. A. Whitman

Admiralty control. In 1755 a Warrant
authorised an establishment of 50 com-
panies with headquarters at Chatham,
Portsmouth and Plymouth. Thirty were
added before the end of the year, 20 more
in July 1756, 30 in March 1757; and 1in
1759 the strength of each company was
increased by one lieutenant, one corporal,
one drummer and 23 privates.

The first service of the Marines was with
the fleet with which the Duke of York
opposed the Dutch in 1665, and their
conduct was outstanding; 1672 saw them
facing the same foes with equal valour.
But the years 1704-5 gave the Marines the
only battle honour that is mounted on
their colours—"‘Gibraltar.” In July 1704
Sir George Rooke led an expedition against
this already famous fortress, and after a
furious bombardment lasting six hours,
landed seamen and marines, as well as

Royal Marines “'launching’’ a whaler from a roof during training.

troops of three Line regiments, to carry
it by storm. In spite of heavy casualties
caused by the Spanish mines, this was
done and the garrison marched out with
the honours of war.

Since that 24th July no flag but the
Union Jack has waved over Gibraltar, but
it has often been assailed. Determined
attempts at 1ts recapture were begun
almost at once and continued into the
following year and on 11th January a
very strong force of French and Spanish
penetrated the works. The Marines, under
Colonel Jacob Bort, defended the Round
Tower with obstinate gallantry, and being
presently aided by the Coldstream Guards,
drove the attackers back in confusion.

The Marines were at Dettingen, 1742—
the last battle on which an Enghsh King
appeared 1n person on the field; and at
Pondicherry, 1747. DBut the taking of
Belle Isle in 1761 has a particular interest
for the corps. The first landing, although
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it promised well, could not be sustained,
the point selected for attack being exces-
sively rocky and the defences surmounting

Rifle drill on a battleship.

But in a second attack on
22nd April Brigadier Lambert led his
Marines and Grenadiers against Dort
D’'Arcy, effected a landing and drove in
the first defenders. Covered by a heavy
fire from the ships, reinforcements rapidly
followed and a secure lodgment was made.
A siege followed. On 13th May the Marines
stormed at the point of the bayonet six
redoubts which guarded the approach to
the town of Palais, inflicting such heavy
loss that the enemy broke and fled 1n con-
fusion through the streets. A
desperate detfence continued 1n the
citadel until at last, on 7th June,
the Chevalier de St. Croix
capitulated.

This was one of Britain’s
“sideshows’ that did not go
wrong: and for their fine conduct
the Marines were granted the
iaurel wreath that forms part of
their badge to this day.

And so the tale continues
throughout the many wars since
that time. In every great sea
fight—and many a ship-to-ship
engagement—the Marines were
well to the fore; from very early
days they manned a proportion
uf the ship’s guns, while others

cted as sharpshooters and
lmanlﬂrs. Ashore, they are mentioned in
the Peninsular annals, notably at Barrosa
and 1n manning the lines of Torres Vedras.
And Marines formed part of the garrison
guard at St. Helena 1n the last days of
the fallen Emperor.

During certain vyears,

1t too strong.

notably 1796-7,

Roval Marines receiving Naval Gun training.

many abuses long overdue for attention
caused justifiable dissatisfaction 1n the
Fleet, and in many instances the conduct
of the seamen was decidedly un--
disciplined. In several of these
incidents the officers were saved
from wviolence by the Marines;
and since that time it has been
the custom for the Marines to be
(L rtered next the otficers, when
afloat. They find the ofhcers
servants; and, under the orders
of the Master at Arms, act
the ship's police.

[n 1805 there was so many
calls on the Marines for gunnery

duty that the Roval Marine
Artillery was separately con-
stituted. It wore the artillery

blue, the rest retaining the
scarlet. The other wing was
named Roval Marine lLight
Infantry after the Crimea 1n
recognition of its services there; but the
two wings were reunited in 1923. In 1827
King George 1V ordered the Globe to appear
with the laurel wreath badge, indicating the
wide range of their services. 1The anchor
shows the runtnﬂ by the Admiralty, while
the motto, “ Per marve, per tevram,”” "By sea,
by land,” 1s surely the most appropriate
that could have been chosen.

The Ridge at Balaclava: the rehef of
Lucknow; Egypt, and the Soudan ex-
peditions which sought to succour Gordon,

South Africa, striving towards Ladysmith
with Buller and towards Kimberley with
Methuen; while 1n the same year 75 gallant
Marines held the legation at Peking against
fanatical Chinese rebels—such are a few of
the high spots of their career during the
nineteenth century. (Continued on page 338)
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Qway Working in India—ll

By O. S. Nock, B.Sc., A.M.|.Mech.E.

\( 7ITH the exception of the suburban areas of

Calcutta, Bombay, and certain other large cities,
almost all Indian lines, whether main or branch, are

single-tracked. For many vyears after the building
of railways signalling was practically non-existent,
but with the growth of traffic, and increased speeds,
it became necessary to install apparatus for the safe-
guarding of train movements. At large centres English
practice was naturally adopted, but at the numerous

wayside stations, each of which constituted a passing
loop, full-scale mechanical interlocking was not

justified. Furthermore, with the necessity for using
native labour, apparatus had to be as far as possible
proof against misuse, and such that the stationmaster,
or some other fully responsible officer, could at all
times exercise direct supervision over the working
of the entire layout. _

A typical passing station would have three tracks—
main line, down
loop, and up loop,
and the loops
wzgld be about
1,000 vards long.
At the station,
under the direct
control of the

stationmaster,
there is a ground

frame for working
the signals at each
end of the loops,
but the points are
worked by
individual hand
levers mounted
near to.the actual
ewitches., These
hand levers cannot
be moved at will;
they are key-locked
and cannot Dbe
released until
authority is given
by the station
master. In his
office there is an interlocking kev box, and when a
train is approaching, destined, for example, for the
up loop line, the stationmaster selects the appropriate
key from the box and inserts it in an electric trans-
mitting instrument. The turning of the key in this
instrument sends current to a corresponding instrument
near to the points, and this enables the pointsman
to extract the necessary kKey to unlock the points
lever. When the points are correctly set the station-
master can pull off the appropriate signal. Although
this sounds a rather complicated procedure it has
been found specially suitable for Indian conditions.

The ordinary single-line absolute block system 1is
in use on most Indian lines, though here again a
special form of staff instrument has been designed in
which the token is a ball, instead of the usual tablet
or train-staff used in this country. Experience showed
that it was uerfy necessary to render such instruments
“burglar proof,"” as in early days more than one
accident was caused through the deliberate tampering
with the apparatus. In recent years a new type of
single-line block instrument has been introduced;

though working on exactly the same principles as that
using the ball tokens, this new variety uses tablets.

At the larger stations some very fine mechanical
interlockings are to be seen. The yards are spacious,

and well laid out, and everywhere one sees the
characteristically British lower-quadrant semaphore

signals. At some of the terminal stations in Bombay
and Calcutta complete power signalling with colour-
light signals has been installed.

Sunny Hill Station on the Kalka-Simla mountain line, North ~ éfinement
Western Railway. Photograph by W. Stokes.

Passing now from the great trunk routes to some
of the lesser, though equal]{l interesting lines, we
come to the native state of Hyderabad, in the very

centre of India. This is the foremost of all the native
states; it covers an area about equal to that of Great

Britain, and is served by a comprehensive transport
organisation under the direct control of the Nizam

himself. It bears the title of ""His Exalted Highness
the Nizam's Guaranteed State Railway,” and in

addition to operating some 1,350 miles of railway it
includes road motor services, a fleet of air liners,
and a thriving railway hotel business. The state
of Hyderabad does indeed provide a most interesting
example of the efficient co-ordination of all forms
of transport, where conveyance by elephant, bullock
cart, camel, or human carrier formns a feeder system
to one or other of the modern mechanical means.
About half the railway mileage of 1,350 is laid on
the broad gauge,
and on these lines
some fine modern
locomotives are at
work. Lately
several of the
Railway Board's
standard designs
have been adopted,
including some
“XD" class 2-8-2
mixed traffic en-
gines, which have
a tractive effort of
35260 1b, The

boiler and fire-box
is about the same
as that fitted to
the “intermediate"’
“Pacifics' of Class
“XB," but the
Nizam's 2-8-2
engines have
the additional
of
mechanical stokers,
and a booster
operating on the trailing wheels.

A sub-standard gauge line, of great importance just
now owing to its proximity to the Burmese frontier,
is the Assam Bengal, which runs northward from the
port of Chittagong. It is of more recent construction
than most of the Indian railways, work having been
started in 1891. Although a wealth of experience was
then available on the building of railways in tropical
countries, the hill section of the Assam Bengal line,
running for 112 miles through an unhealthy in-
hospitable country, taxed engineering skill and resource
to the utmost. Of the 25,000 men engaged on the
work nearly everv one had to be brought from other
Indian provinces; and the organisation, transport and
feeding of this force had to be arranged for in a
country where the ‘‘roads’ were mere tracks, 1m-

passable after heavy rain even for bullocks. One

young engineer, who travelled out from England,
took four months to journey from Calcutta to his
assigned post. On certain stages his party had to
hack their way through jungle on a compass bearing,
and his progress was not assisted by the attentions of
an elephant which killed two of his ponies and did
a lot of damage to his camp. The hill section of the
line took in all 11 years to build, and the complete
route was opened for traffic in 1904, by Lord Curzon,
who was then Viceroy of India.

For metre gauge lines, such as the Assam Bengal,

the Railway Board has standardised *‘Pacific'’ engines
for passenger traffic, and 2-8-2s and 2-6-0s for goods.

The ‘““Pacifics'’ are almost as powerful as the 5 ft. 6 in.

£ B
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2 ft. 6 in. gauge standard 2-6-2 locomotive for the North Western Railway. Photograph by courfesy of
W. G. Bagnall Ltd., Stafford.

gauge “XA" branch engines, described in the first
instalment of this article, since they have a tractive
effort of 19,729 1b.; but they are not intended for
high speed, and this power is partly attributable to
the smallness of their driving wheels, 4 ft. 9 1n.
diameter. But for really small wheels we must come
to the standard 2-6-2 locomotives running on the
2 ft. 6 in. gauge lines of the North Western and
B.B.C.I. Railwavys. These interesting engines, one of
which is illustrated on this page, have coupled wheels
only 2 ft. 10 in. diameter. The cylinders are 12 in.
in diameter by 18 in. stroke; the adhesion weight,
divided between three axles, is only 17.8 tons; but it
is perhaps the modest grate area of only 14 sq. ft.—
against the 51 ::3 ft. of the “XC"” Pacifics—that
gives the most vivid impression of the diminutive
size of these engines.

In striking contrast to these pigmies is a giant
Mallet compound 2-6+6-2 that has been working
experimentally on the broad gauge lines of the North
Western railway for some vears past. This engine
weighs 122 tons without its tender, and has a tractive
effort of 52,600 Ib. For some time this articulated
compound locomotive was running in comparative
trials against a Beyer-Garratt of the 2-6-24
2-6-2 wheel arrangement, and having an approxi-
mately equal tractive effort. 1lhe tests were

carried out on the very heavy road leading to
the North West Frontier, where in the Bolan

pass the gradient is 1 in 25. Still more forbid-
ding, in the stark barrenness of the scene, 1s
the line through the Khyber Pass; here the
‘“‘stations’ are just passing loops, with a single
building like a fort lying some way back from
the line. While the train is toiling up a seem-
ingly endless gradient of 1 in 33, one looks
out on villages of the Afridi tribes, on ravines
that are waterless in the dry season, to see
native caravan tracks crossing the railway, and
at one place an ancient Buddhist tope, Z,000
vears old, standing on a spur of rock. For
working this line the North Western Railway
uses principally the powerful “HG" class 2-8-0
locomotives, having a tractive effort of 30,000 1b.

Altogether contrasting to both the scenery
and operating conditions on the North West
Frontier lines are the narrow gauge railways
leading to the hill stations of Simla and
Darjeeling. The latter, in about 40 miles, climbs
from the plains to an altitude of over 7,000 ft,,
on a gradient averaging about 1 in 30. The inclines
would be even more severe, but for the frequent use
of reversing stations—mimiature editions of the giant
zig-zags on the main line of the G.I.P.R. through
the Western Ghats—and some spectacular spiral loops.
These latter are laid out on the same principle as the
spiral tunnels of the Alps and the Canadian Rockies,
but as the Darjeeling trains are hauled by small
tank engines, and consist of quite small carriages,

Exterior of Cawnpore Station,
Photograph by W. Stokes.

connection is made with the Eastern Bengal Railway,
can be a most exhilarating experience; the slow climb
through the forests of the Himalayan foothills gives
ample opportunity for seeing the strange and beautiful
vegetation, while there are many wide vistas where
the plains are seen spread out beneath, and closer at
hand are the snow-capped giants of the Everest range.

The line from Kalka to Simla, in the Punjab, is
built in the same style, but though the gradients are
equally steep, the worst being 1 in 25, the curves
are not so sharp. On this line some interesting
locomotives, articulated on the Kitson-Mevyer principle,
are at work. This type of engine is not unlike a
Bever-Garratt except that the forward engine unit
is under the smoke-box and first ring of the boiler,
instead of being out in front and leaving the boiler
slung between the two engine units. These engine
units act as bogies, the boiller and superstructure being
carried on two pivots located at approximately the
centre of the adhesive wheelbase of each bogie. This
form of construction provides very easy running on
a sharply curved mountain line. These particular
engines, which are of the 2-6-2 +2-6-2 wheel arrange-
ment, were designed to haul a load of 160 tons up

Rt o
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East Indian Railway.

the 1 in 25 gradients at a speed of 10 m.p.h. The
four cylinders are 13% in. diameter by 14 in. stroke;
the coupled wheels are 2 ft. 6 in. diameter.

Thus it will be seen that railway travel in India
provides one long succession of vivid contrasts. As if
to compensate for the brown waterless landscape of
the plains, and the occasional clusters of mud huts
that pass for villages, the railway coolies seem always
to sport the most brilliant colours in their scanty

apparel, and a journey can be enlivened by an
occasional procession of brightly clad women along the
lineside, each carrving a jar or bundle on her head.

the curves are very sharp and the complete spiral is
constructed on the surface. Providing the day 1s
clear of mist, the journey from S5iliguri, where
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Copper ore is mined by drilling and blasting, Our
illustrations are from the Copper and Brass Research

Association, New York, through the courtesy of the
British American Metals Co. Ltd.

HIS war, which has engulfed such a

large part of the world
and which threatens the
rest of 1t, has been aptly
called a War of Metals. This
description 1s based on the
estimate that for each
soldier 1n the field modern
mechanised armies emplov
two tons of metal of all
kinds for tanks and other
equipment. In comparison,
during the first World War
between 100 and 200 Ib. of
metal per soldier was
sutficient. Among the metals
utilised by armed
to-day, copper and its alloys
play a prominent role. For
instance, a certain type of
bomber requires more than
two miles of copper wire alone, in addition

lOTCeS

Anodes, weighing five to six hundred pounds each, are cast as they leave the
converter at the smelter or at the electrolvtic refining plant.

From Copper Mine
to Shell Case

A Note from America

to many other copper and copper alloy
parts. Some bombers utilise as much as
500 1b. of copper and 1its alloys, while
the average battleship requires 1n the
neighbourhood of 2,000,000 1b. of the red
metal., Together with many other strategic
materials and resources, copper and its
alloys—man's most useful metals—have
been called to the colours.

In view of this increasing consumption
of copper and its alloys, 1t will be of
interest to consider the factors that are

Flotation plant where copper ore, ground to fine particles, is mixed with
oil and chemicals and agitated to form a froth of bubbles, which are
skimmed, carrving the metal particles.

immvolved 1in the conversion of copper ore,
by smelting methods,
into metals for modern
armaments, 1ncluding
brass cartridge cases.
Few people realise

the complexity and
magnitude of opera-
tions of the copper

industry and the length
of time requred to
produce a brass shell
case from ore dug out
of the earth. DMost ores
are combinations of
rock and wvarious
minerals, and must be
treated 1n various ways
to recover the copper
most efhciently. The
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Pouring charge of cartridge bra2ss into moulds provides
an inspiring aisplay of colour,

ores are crushed and concentrated
mechanically or by a chemical flotation
process. Broadly speaking this is the same
process as that employed by prospectors
who “'panned” streams for gold. The
“concentrates  are now roasted to eliminate
excess sulphur, and the resulting “calcines”
are transferred to reverberatory furnaces
where the waste materials and more of the
sulphur are removed. The product, called

“matte, 1S I?ull]"{'ll mmto a converter,

Inspectors representing both the manufacturer and
the Government check 90 mm. brass shell cases.

THE MECCANO MAGAZINE

311

where the 1ron and the remainder of the
sulphur are elimmated by oxidation. This
results 1in "“"blister copper,” which may be
further furnace refined or sent to an
electrolytic refining plant.

When blister copper enters a refinery
it 15 melted and cast into anodes which
are placed i1nto electrolytic tanks. Here
the copper 1s transferred and deposited on
the cathodes, ]“I'Eli:iic_‘:.i”}f all 1mpurities
being ehmimmated. The copper 18 now
99 .98 per cent. pure, and is sent to the
fabricating plant to be used in making
shell cases. In normal conditions it has
taken three months for the conversion of
copper ore into copper cathodes, and has
utilised equipment and transportation
facilities costing millions of dollars.

The last of four redrawing operations on brass shell
cases. In each step the cylinder has been lengthened
and the wall thickness correspondingly reduced,

Brass shell cases are made from an
alloy known as cartridge brass, consisting
of 70 per cent. copper and 30 per cent.
zinc. Cathode copper and zinc are charged
imto a melting furnace and after about an
hour brass slabs are cast, generally three
or four at a time. These slabs are now
given several '"‘passes’” through rolls that
reduce them to strips of the desired thick-
ness. IFrom this strip metal discs are
stamped or blanked. "Cupping’’ is dene in
a powerful hydraulic press that draws the
discs 1into shape something like a teas up, ex-
cept that they are much heavier and larger.

After successive redrawinge and anneal-
ing operations, the shell case assumes its
ultimate diameter, length and wall thiclk-
ness. Several machining operations finish
the bottom and taper the neck of the case.

-
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Buses in the L.P.T.B. Central London garage ready for service.

A Central London Bus Garage

By T. R. Robinson |

HE London Passenger Transport Board have

along overhead pipes to drop hoses on the islands.
recently brought into operation an interesting

These hoses have special metering nozzles that measure

omnibus service station, situated, not in the suburbs
as is customary, but nearer the central area. 1here
iIs a special reason for this. During the morning
and evening rush hours, caused by shoppers visiting
Central London, increased services are necessary.
Formerly buses that were added to the normal services

carried their passengers to Central London, returned
empty to their suburban garages, and then had to
make further empty journeys to the central area to
pick up rush-hour travellers. Garages nearer the
central district allow the extra vehicles to be stored
between rush hours at points from which they can
quickly return to their routes just where they are
most needed.

The site measures about 37,000 sq. ft., and the

ground floor of the building i1s about 350 it. long
and 128 ft. wide, providing ample accommodation

for 100 buses. Below ground is a basement measuring
230 ft. by 120 ft., designed to house 70 coaches of
the type used for private hire work. Entry to the
basement is by ramps from the ground floor.
LLocated on the ground floor space, and inside the
main entrance doors, are two islands used for
re-filling the tanks of buses with fuel oil or petrol.

Three lines of wvehicles can be serviced at the
same time. The fuel oil and petrol are stored in

anderground tanks, and pumped to the fller
nozzles on the islands by power pumping units,
each pump being driven by a 3 h.p. motor. As
each bus draws level with the flling isiand, the
filler nozzle for petrol or fuel oil is inserted and
the supply turned on. The nozzles are of the
automatic cut-off type, and as soon as the tank
1S filled the supply ceases. The device used for
this i1s very ingenious. Beside the filler pipe is
a small air pipe that ends close to the filler
nozzle. Air from a low-pressure supply 15 fed
down this pipe, and allowed to escape at the

end near the filler nozzle during the filling opera-
tion. As long as this escape of air goes on the

filling continues; but as soon as the rising level
of the fuel in the bus tank covers the end of the
air pipe, the air flow is restricted and a trip valve
cuts off the fuel supply. In this way each bus
receives the full quantity of fuel necessary,
irrespective of the amount already in the tank.

While the filling 1s g« ing on, oiling and greasing
are carried out., The lubricating o1l 1s pumped
at a pressure of 100 Ib. per sq. in. and passes

on the brake-drum. The o

the quantity of lubricant supplied, and are capable
of delivering six gallons of oil per minute., Greasing
is by pressure supply operated by compressed air
at 200 1b. per sq. in.

In addition to all this, three pairs of wvacuum
cleaning points are provided on the islands for clean-
ing the bus floors and upholstery.

Fhere 1s a full installation of fume extractors to
prevent serious pollution of the air.

Beyond the garage floor space 1s the section that
deals with adjustments and repairs, and here as
elsewhere the equipment is of the most modern type.
One interesting machine that deserves mention is
the Bradbury brake shoe relining machine. This
machine, with the aid of jigs and tools, forces out

the old rivets and strips off the old linings from the
brake shoes. Then it attaches new linings, rivets them

in place, and finally grinds off the faces of the linings
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