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"Now
acvailable'

'VIKING®™ AIR LINER, MNo. /0c. The new British
twin-engined 'Vikings'' are being used extensively by

British European Airways.
Price 2/3 each (including Tax)

"METEOR'" TWIN JET FIGHTER, No. /0e. This is
the first jet aircraft to be included in the Dinky Toys
range. The ‘“‘Meteor’’ holds the World Absclute Air

Speed Record.
Price 1/3 each (including Tax)

“TEMPEST" Il FIGHTER, No. 70b. The original of this
Hawker fighter is one of the fastest piston-engined

machines in service.
Price 1/= each (including Tax)

AVRO “YORK' AIR LINER, No. 70a. A striking
model of one of the latest British transport aircraft.
"“Yorks'" are in service with the B.O.A.C,

Price 3/9 each (including Tax)

LAGONDA SPORTS COUPE, No. 38c. This is a fine
model of one of the cutstanding cars that will soon be

familiar on our roads.
Price 2/9 each (including Tax)

JAGUAR SPORTS CAR, No, 38f. Here is a model that

will make a special appeal to all sports car enthusiasts.
Price 2/9 each (including Tax)

JEEP, No. 153a. A wonderfully realistic miniature of

the most famous car of the war. On all fronts, in all
countries, the Jeep was ready to do anything.
Price 2/6 each (including Tax)

ARMSTRONG SIDDELEY COUPE, No. 38e. A
handsome model that reproduces splendidly the fine

lines and modern style of an attractive post-war car.
Price 2/6 each (including Tax)

MADE IN ENGLAND BY MECCANO LIMITED

jJaguar Sports Car Armstrong Siddeley Coupé
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"REVMASTER

Designed for use in all types of
models—boats, cars, trains, etc.—
the FROG ‘‘Revmaster’'’ develops
over 6,000 r.p.m. on a 6 volts current
supply. Exclusive features include
Alcomax |l magnets, spring-loaded

carbon brushes and plastic com-
mutator with low friction contacts.

Current consumption is .2 amps.—
less than a pocket torch bulb. 126

TRADE MARK

The PENGUIN Plastic
Racer is the first of a
series of models of famous
British and American cars
—a3l] of which will
incorporate the new
RUBBER DRIVE. Features
include winding by the
starting handle, crown
wheel and pinion drive
and easy replacement of
the rubber band motor.

211

I —

-

Place your orders with your Local Dealer as we are unable to supply direct
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MADE ™ ENMLLAND BY

InTernaTIONAL MoDEL AIRCRAET LTD - MERTON - LONDON - SW - [
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Swell!

On numerous occasions we have heard boys express
this opinion on Tri-ang Yachts. Young model yacht
enthusiasts know they are first-class model yachts
and that they will give a good performance under
most conditions. Well constructed with steel hull
and good quality rigging. Various models. Hull size

from 10”. All moderately priced. Make enquiries
at your local toy shop regarding these Yachts.

JUST ONE OF THE HUNDREDS OF GRAND

GOOD TOY SHOPS SELL THEM!

MOST

Manulactured by:

LINES BROS. LTD., LONDON S.W.19, ENGLAND
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You'll certainly
agree! Just taste
these chunks of
sheer delicious
goodness made
with chocolate to
sustain, glucose to
energise, milk to
nourish you.

MILK, OR VANILLA,
OR WITH NUTS

LTD., BUCKS.

SLOUGH,

You do not have to ask a policeman
to find out that

Drpden

TORCH AND CYCLE BATTERIES give A
bright light and *Still keep going when
the rest have stopped ’.

THE CHLORIDE ELECTRICAL STORAGE CO. LTD.
Exide Works, Clifton Junction, nr, Manchester

D 8

MODEL RAILWAY

CLUB

EXHIBITION

EASTER WEEK
TUESDAY, APRIL 8th to
SATURDAY, APRIL 12th

Ihe work of members of the Model

Railway Club-steam and eleciric working

models, locomolives, coaches, wagons,

signal systems, permanent way, elc.
Free rides on model railway.

i
CENTRAL HALL
WESTMINSTER

TUESDAY 2 pm. to 9 p.m.
| I1Tam. to 92 p.m.

Admission: ADULTS 2/3, CHILDREN 1/-

thereafler

*Q A badly trained dog is a
danger to other road users

| live to see the day when

Train your dog in
““Road-Sense’’ and he will

| o

-_\\}\

there are plenty of SPRATT’S

“BONIO"—=The Bone-shaped Biscuit
“OVALS"—=Pocket Dog Biscuits
“WEETMEET"—CGranulated Biscuii

Restricted supplies at present
$PRATTS PATENTLTD

.
.
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IT WOULD BE ABSURD

in this atomic age to fight with bows and
arrows, yet arciun is a fine, healthy sport,
prm_ns;,d by far more people than is gen-
erally known. We offer you the best quality:

FLAT BOWS: 4 ar 1876 each
4'6" at 18711 cach

LONG BOWS: 4 at 18711 each
4G ar 23711 each
5 at 2876 each
5'6" at 8776 each

(Packing and postuge 2]/6 extral

ARROWS: For4' and 46" bows 1676 & 2V/= per dozen
For5' and 56" bows 307= & 347=perdozen

(Packing and postage 1/- extral

Targets and stands can be supplied if reguired.
Prices on application,

' X

Lt 100 ¢
HAMLEY* BROTH EFI'.S LTIJ

200-202, REGENT 57., LONDON W.1
[Our only address)” Tel.: Regent 3161

Send 24d. in stamps for full list of aeroplanes
and wwean f.ft['h MH dnd rJa_"I* P

HIGHER and HIGHER
stands the n:putatmn of Harbutt’s
“Plasticine.” For more than fifty years
it has been the only reliable modelling
material for home amusement, design-
ing, experimenting, and the handy-
man. ‘“‘Plasticine’ 1s ever-plastic and
hygienic, and it never deteriorates,

'‘Plasticine’

HARBUTT'S PLASTICINE L1D,.
BATHAMPTON, SOMERSET]

KEEP TR AC K O F
BAS SETT'I.OWKE

EAUGE 0 SEM.‘:’ Hﬂﬂﬂ RﬂﬂWﬂ'ﬂ'

THEMODELS’

SEND NOW for the above Catalogue (G/17) and keep
in touch with ocur increasing output of the finest model
Locomotives, Rolling Stock and Equipment made,

Shortage of materials makes it difficult for us to meet
the demand for our Steam, Electric and Clockwork

models, but the Catalogue shows the prices of models

available and delivery dates of future models.
WRITE ALSO FOR:

“"How to build a Tr:il':tlﬂﬂ Engine"’ = Price &4d.
“*Laying Permanent Way'" - - Price 6d.
""How to build a Gauge "0’ Steam Hﬂgul

from a set of finished parts - -  Price 1/-
“The Model Railway Handbook,'' Standard

Edition, fully illustrated - Frice 2=, Post 4d.
"“"Model 5uppht5" (L/17) - - Price 6d.
BASSETT - I.QWKE LTD

NORTHAMPTON

LONDON: 112, High Holborn, W.CA1
MANCHESTER: 28, Corporation St. 4

I__d |

VITALITY-BULBS
IMPROVED ‘SUPPLIES NOW AVAILABLE

ADVISE |F YOUR RETAILER CANNOT SUPPLY
BECAUSE SLIGHTCY/BETYER STOCKS SHOULD

NO /BE IN THE SHOPS~

i (. S Y TN ) |

s

THE “TRIDENT” ki1
" GALLEON

“GLORIANA"
SHAPED HULL, with oil paints, etét,

24',6 From all kit shops or direct from:
Bach I. R. AMIS LIMITED

post {d. 536, Kingston Rd., London S.W.20
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Next Month: "SAFETY IN THE AIR.” By John W. R. Taylor
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With the Editor

The “M.M.”’ Again Smaller

When | announced in January that I
was able to increase the number of pages
in the "M M." 1 looked forward to this
mcrease bemng permanent and followed
by further increases later., My hopes
have been short-ived however. This
month | have to reduce the “M.M." by
eight pages and 1 am afraid that this
reduction may apply for some time. [t
s all due, the Controller of Paper tells
me, to the Fuel position, and the reductions
in the supply of paper are necessary in
the national interest. -

I'he result of the cut in the number
ol pages has been to cause the abandon-
ment of certain articles. This is very
unfortunate but T am sure that readers
will appreciate my position. Next rhonth
| shall have had time to adjust the contents
of the paper rather better.

Coal Saving on Irish Sea Routes

Nearly 250 toms of coal per week are
being saved by the introduction of the
motor vessel " Princess Victoria," using
marine diesel oil. into service on the
LL.M.S. Stranraer-Larne route last month.
I'he new wvessel, which 1s of 2300 tons
and has a service speed of 19 knots,
replaces on the service the coal-fired
“Princess Margaret.'”" The '‘Princess Vic-
foria”’ is a passenger and motor-car
carrying vessel built by William Denny
and Brothers Ltd., Dumbarton, in re-
placement of the former ““ Princess Victoria."
sunk on war service in 1940,

By putting the Stranraer-Larne oil-
burning wvessel “‘Princess Maud'’' on the
Holyhead-Kingstown route and laying
up a coal-“fired steamer on that route, the
L.M.S5. are saving 460 tons of coal per
week. The reduction in the Hevsham-
Belfast sailing resulted in a saving of 380

| 45

tons per week, so with the introduction of
the " Princess Victoria,'" the total saving
in coal on these L. M.S. routes is 1,060 tons
per week.

British Cars at Geneva

It 18 good to learn that British cars
were very prominent in the Geneva Motor
Show in March, in which they led the way
with a display of 24 makes. They made
a splendid appearance, and their modern
features attracted considerable attention.
Special attractions of the display were
“0ld  Fathful,”” Field Marshal Mont-
gomery's Humber staff car during his
North African and Italian campaigns,
and Lieut.-Col. A. T. Goldie Gardner's
record-breaking M.G. British motor cycles
too showed up well, and altogether the
exhibition provided evidence of the pro-
yress made by the British motor industry

-

.-__ —— - —— — - — S I
This Month’s Contents |

‘age \
More About Air Inventions 1o AN
by C. G. Grey
The Glasgow Subway . PN g4S
by W. A, C. Smith
~ Outsize Transport i R |- |

by Irevor Holloway
Renewing  Hademore Troughs 156
Story of Tea. by Trevor Holloway 198

America's New Personal 'Planes 160
bv John W. R, Tavlor

A Saillor Remembers .. ) el
by Capt, H, H. Neligan

How is a Locomotive Sprung? .. 164

lkngineering Notes ¥ . 1437

Air News, 154; Club and Branch News, 172:
Competitions and Results, 180-1: Fireside
Fun, 183; From OQur Readers, 182: H.R.C.
| Page, 174; New Meccano Models, 170: Among
| the Model-Builders, 168; Competition, 171
|
|

Of General Interest, 175; Railway Notes, 1686:
Road and Track, 185; Stamp Pages, 177, 179.

—CE— E— eSS SRR Ban ooy =—EESSSSRRS-E——-




146 THE MECCANO MAGAZINE

More About Air Inventions

By C. G. Grey
(Founder and Editor u}'l ‘“The .'JI.ET-[:I-}".'.-'ITTF,” [91]1-1939

Cuombiler and Editor o1 “All the World's Aircraft,’

OME writers seem to think that tailless

aircraft are a new invention. lhe
truth is that the first tailless ghder was
lown bv Mr. Dunne (the writer of ""An
Experiment in Tume') in 1908, at DBlar
Atholl in Scotland; there are some very
funny stories about it, and its guard of

A9 13-1941]

carry extra weight aft. But there 1s nothing
new about tht_“-:nl, and ﬂ'tl'j.? are used tu-d::‘l}'
in aircraft with tails, and with jet engines
to ease shock-stalling.

One of the most amusing examples of
a bogus invention was shown in a picture
of a very ordinary twin-engined machine

Atholl Highlanders. Two power-driven
biplane versions of it were flying at
Eastchurch in 1901-11. Young Richard
Fairey, now Sir Richard, of the great
Fairey Aviation Co. Ltd., had to do
with 1it.

The tailless triangular teatrays of to-day,
here and in the U.S.A.—and probably 1in
France and Russia—are an attempt to
prevent what the aerodynamic sharps
call ‘‘shock-stall’’ at somewhere near the
speed of sound. Have you ever noticed
that when lines of sea-waves are coming
at a beach parallel to it the breakers
break with a terrific shock. But if they
approach it at an angle, as on one side
of a bay or a promontary, they seem to
break quite gently along it, because the
breakers break progressively. It is rather
like trying to tear a pack of cards or
thickness of paper, all at once, as compared
with tearing them on a slope so that one
starts by tearing only one and the rest
follow in series.

Swept-back wings are also hailed as a
new invention. George Handasyde of the
late great Martinsyde firm used to say,
in 1914 or so, that if you saw a machine
with the wings swept back you knew that
the designer didn't know where his centre
of gravity was. There have been other
reasons, such as field of fire for guns or

a modification of an existing design to

in the U.S.A. on to which the owners
or makers had stuck a third engine, on
the end of the nose, to help 1t to haul
its load out of small aerodromes in foreign
countries. It isn't even a new develop-

ment. It is at least as old as 1925, and,
| think, older. My dead friend Anthony
Fokker made a passenger monoplane

with high wings built of and covered with
wood. They had an engine under or in
‘there were several types) each wing and
a third in the nose.

Bill Stout of Detroit, U.5.A., bullt the
Ford Trimotor, of corrugated duralumn,
with three engines in the same way. The
Junkers 52, still one of the best and safest
aeroplanes in the world, has three engines
So good are they that British European
Airwavs, who got a dozen or so for-nothing
from Germany, have thought well to
spend between £6,000 and £10,000 apiece
on dolling them up for use on our internal
airlines.

The objection to them 1s that the big
fuselage gets in the way of the air-stream
from the airscrew on the nose and de-
creases efficiency. Another dead friend ol
mine, also a Dutchman, Frits Koolhoven,
tried to get over that by mounting his
third engine on a sort of trestle on top
of the hull. But the trestle put up nearly
as much resistance as did the hull behind
the nose engine. Several other makers

Handlev Page ‘‘Manx’’ tailless aircraft. Photograph by courtesy of ""Flight.”
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Jet-propelled Lockheed P-80 ''Shooting Star’' with two *‘Jato'’
rocket-assist uniis attached to the underside of the fuselage
makes a siriking take-off. FPhotograph hﬁ cnurttsy of Lock-

heed Aircraft Corporation,

have used three engimes, one way or
another, during the past fifteen or twenty
VEArs.

Yet another brilliant invention, credited
as usual to the U.S.A., is the notion of
helping over-loaded aircraft off the ground,
or helping normal loads out of a small
airfield by fitting rockets under the wings
or under the fuselage to give the machine
a boost—{or aircraft, when once in the
air, will fly and climb with loads which
they cannot lift off the ground. But there
1s nothing new 1n the rocket idea.

Probably the notion of using rockets
tor the propulsion of a man-controlled
vehicle was started by young Herr von
Opel ot Wiesbaden, who tried rocket-
propulsion 1 a car about 1930 or earlier.
In any case the Luftwaffe used them in
1940-41,

A Dutch friend of mine, Jan Plesman,
son of the great chief of the K.L.M.
(Royal Dutch Airlines) was imprisoned in
Holland for a year before he escaped and
joined the R.A . F.—only to be killed, poor
lad, flying a fighter over Holland in 1944
He told me that he used to sit on the
edge of a German aerodrome in Holland
and watch their bombers take off at night,
full to the bung with petrol and weighed
down with bombs so that only rockets
could push them off. An engine failure
just after leaving the ground meant a
certain crash, and a terrific blaze and

axpl:::smn—snme of which he saw.
Even a safe take-off was a- terrifying
sight, according to him. But from the
point of view of the crew it was not
so much worse than taking off in a
certain tvpe of British twin-engined
machine which, if one engine cut out
during the take-off, as they often did,
had a habit of swinging round towards
the side of the dead engine, falling
over onto that wing-tip, turning
upside down, and burning everybody
on board.

l.ate in the war, in 1944, the
Luftwaffe had a few high-speed
single-seat fighters which were driven
solely by rockets. They went to
a great height for a start. Then the
pilot cut off his rocket's discharge
and ghded around looking for an
Allied aircraft. If he saw one he
switched on his rocket again and went
after 1t at something well over 500
m.p.h. When he glided (or glid) too
low he switched on, went up to the
30,000 ft. mark again, and started
his gliding patrol afresh. How, or
whether, they landed or baled out
by parachute 1 do not know. The total
duration of the rocket was less than ten
minutes.

Anvhow the gentleman in the U.S.A.
whose picture in a rocket-driven tailless
machine has appeared so often, bearing
the legend: "'ls he the first rocket man?”’
can be answered simply by the phrase:
“"Not by a jugful.”

Among the real inventions, or at any
rate revolutionary developments as the
result of research, I should put first the
Handley Page Slot, which I first described

m  “The Aeroplane’” in March  1920.
There is no room to spare for a description
of it here, but, to put it brieflv it consists
of a slat-carried in front of the leading
edge of each wing, of metal or wood,
and 1tself shaped as a high-lift wing.
Normally the slat lies tight against the
wing and forms the leading edge.
When the wing is put at a big angle
to the air, and 1s approaching stalling
point (the position in which it ceases to
lift), the slat moves forward and thus
opens a slot between the wing and itself,
which_slot lets 1n a layer of air over the
top ol the wing, and restores its hift, so
that the aircraft can land at a much lower
speed and descend more slowly than it
would with a normal wing. Thus the risk
of a crack-up and burn-up is much de-
creased. Also the risk of stalling and
“falling out of the pilot's hands,”” as
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B.0.A.C. Handley Page ‘‘Halton’" transport, a tvpical 4-engined all-metal aircraft of to-day. Photograph by
courtesy of British Overzeas

aviators say, i1s practically abolished.

Slotted wings saved many lives before
the war. They were not used during the
war because of the danger of one slot
being shot up and refusing to open, while
the other worked and turned the machine
over. In peace-time they are not used
because of the danger of icing-up, but they
can be de-iced 1if designers will take a bit
of trouble. Another objection, and 1 fear
the most important, is that they weigh
something, which means so much less
pay-load.

All the same [ think that we shall come
back to them when potential passengers
on airlines get tired of taking needless
risks and insist on safety on the same
scale as one has on a decent railway

Another advance which we can claim
1s all-metal construction. So far back as
1920, Oswald Short, the youngest of the
flying-boat Short Bros.,, then head ol
the firm, designed and built a biplane of
which the fuselage (or hull), the wing-
covering, and the undercarriage were
wholly of aluminium alloy. The 1idea
was copied soon after in the U.5.A. and
all-metal aircraft are now universal, except
in the small runabouts.

Incidentallv, light aeroplanes, the fore-
runner of all small runabouts, were
developed, though not invented, for there
1s no invention about them, in this country.
A. V. Roe and Co. Ltd., and De Havilland
Aircraft Ltd., made light aeroplangs 1In
1923 /24.

There may be some argument about
where retractable undercarriages origin-
ated. But I can certainly claim that
George Dowty was making, and patenting,

such mechanisms as soon as anybody else
of whom I have had knowledge in nearly
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irways Corporation.

40 years of aviation. But there is one
thing which I think that we may claim
as a positive invention, that is the Dowty
Liguid-Compression Spring Gear, for under-
carriages or anything else,

Engineers and students have always been
told that liquids are incompressible, and
we all believed 1t. In 1943 or so George
Dowty discovered that he could compress
liquids, i1f he conld get up to something
like 4,000 1b. to the inch pressure, and
could keep his cylinder and pistons from
bursting, and could keep the hquid (oil)
from escaping. He did it, by strenuous
experiment, research and development
And to-day several of our aircraft get their
undercarriage springing from oil in com-
pression.

To my amusement 1 heard, as lately as
March, that our great National-Socialist
airline Corporations are studyving the
development of a ““Safety First"” air liner,
which is to combine the good qualities of
the Handley Page 4 -engined slotted
biplanes and the Junkers 52 and the

de Hawvillands of fifteen years ago. Ihat
wi/l be an invention.

That I hope will give you some ideas on
imnventions and developments. One way
to do well out of them i1s to look through

old ideas in technical papers of years and
vears back, or old patent specifications,
bring them up to date, and have them
hoosted as brilliant new inventions. The
other, and less usual, 1s to find that there
s a long-felt want for some gadget or other
and then set about inventing it. Which
1S a strain on the brain and on the purse
But having a try at it is still worth while.
You may after many years of hard work
make a fortune almost as great as if vou
won a pennv Football Pool
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The ‘GlasgowﬁSquay

L 49

By W. A C Smith

VERY interesting British railway

serving a large city is the Glasgow
Corporation Underground. This is known
locally as the ""Subway,” although since
the reconstruction programme of more
than 10 years ago all stations bear the
legend "‘Underground’ in large lettering
I'he line does good work and is popular,
but i1t suffers from two great drawbacks
One 1s that the gauge 1s not standard,
and the other that the area served is
restricted. Unfortunately there is little
that can be done about either of these.
T'he system is of 4 ft. gauge, and has
very small circumference tunnels. 1t s
laid out 1in the
form of a rough
circle and is about
64 miles in length,
with 16 stations,
I'he crude circle
was to sumt cable
operation, but if
the line had not
been constructed
until a few vyears
later electric
traction could have
heen installed from

the start. At the
time of building
there were un-
favourable reports
on this' type of
propulsion from
various quarters,
and the routes were
not laidd out in a
series of diagonals
with convenient cnanging
should have been done.
The line began its career as the Glasgow
District Subway, with cable traction. The
bill for its construction was passed by
Parliament in 1890 and work commenced
at St. Enoch’s Square, in the centre of
(slasgow, in 1891 with the driving of two
tunnels northward to Buchanan Street
and southward towards the River Clyde
At St. Enoch’'s sand and shale were
encountered while wet mud and sand were
met on the south side of the Clyde. On
the north side mainly shale and sandstone
were tfound, but trouble was given by liquid
mud and coal waste at Partick. A great
deal of solid rock had to be blasted, and
the line runs under the River Kelvin

stations. as

St. Enoch's Square, showing the entrance to the
St. Enoch’s Station on the Glasgow Subway.

once and the Clyde twice. Where they
pass beneath the Clyde near St. Enoch’s
the tunnels are 41 ft. below the high
water mark, and at Partick 56 ft. The
gradient at the river crossings is 1 in 20.
On the porth side of the Clyde the
tunnels are at a greater depth than omn
the south side, and the deepest point is
between Hillhead and Kelvin Bridge
where they are 115 tt. below the surface.
At one point on the south side, between
Kinning Park and Cessnock, the tunnels
are only 7 ft. below the surface, while
between Govan Cross and Copland Road,
and at the entrance to the subway car
sheds, the tracks
emerge from the
tunnels and run
through  cuttings
for a few yards.
The lines are in
two separate tun
nels and there has
never been any
physical connection
between the Inne:
and Outer Circles
I'here are no points
on the line, to
obviate difficulties
with the cable at
these 1n cable-
operated days, and
when a car has to
be taken to the
sheds 1t 1s lifted
"off the track by
a travelllng crane.

At mnight the 20
cars used on each carcle are parked end

to end 1in the tunnels under Govan.

I'ne cables that originally hauled the
cars were 14 in. in diameter and 36,300 ft.
in length. They were driven by a 1,500 h.p.
motor in Scotland Street, and a second
similar motor was kept as a spare. Speed
was 12 m.p.h. and a train took 38 min.
to make the circuit.

From the first the lighting of the cars
was by electricity, the current being
taken from conductors on the side of the
tunnel away from the station island
platforms. This method of lighting is
still 1n use, the collector bows being
mounted on the off side of each car.

All the 15 stations are of the single
island platform type. Those on the north
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A Glasgow Subway train. This
photograph and the one on the

npposile page are reproduced by courtesy of
the Glasgow Corporation Underground Rallway.

mainlv underground. but manv
south side are so close to the
surface that they are hghted by glass
roofs. At each station there was a manually
nperated somersault signal similar to the
ald Great Northern Raillway tyvpe.

a1de are
n  the

Construction cost /1,500,000 and the
:ubway came nto operation on 14th
December 1896, but bad to be closed

again for a short time, as 19 people were
njured in the rush to travel. In the first
six months of operation six mllion pas-
sengers were carried and 27 882 taken
For many vears the subway was a source
nf amazement, and then of jokes, to
visitors, and a constant 1rritation, tinged
with amusement, to residents, as break-
downs were frequent. The dirty, damp
whitewashed stations, and the semaphore
signal worked by a man af the platform
end, created an unforgettable impression
Unfortunately the subway did not payv
and, after heavy losses, it was closed ou
25th March 1922 In August of the same
vear Glasgow Corporation  Transport
Department bought it for £381.589 and
re-opened it for traffhic. In 1935 1t was
converted to electric traction, the nner
circle beginning electric working on 28th
March and the outer circle 1n December
The clearance is so restricted in the
runnels that the conductor rail 1s mounted
about level with the car axles. Current 1s
fed to it at 570 v. and comes through
snbstations from Pinkston Tramway Power
Station. Cars are wired for lighting from
this supplv, and should the separate
hghting supply fail the hghts will thus
still function
On electrification of the system the bl ib
rails were replaced by 80 Ib. ones and
automatic colour hght signalling was
installed. The old coaches were retained,
but were reconditioned and improved ont
of -all recognition. They are bogie cars,
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always used in sets of two, and have a
length of 40 {t. 9 in. and a body width
of 7 ft. 6 in. There 1s a very slight
clerestorv roof., with narrow ventilators,
and passengers enter and leave through
power-operated folding iron gates at each
end. Recently several coaches have
appeared with sliding sheet metal doors
in place of these gates. The woocdien seats
were removed: it was not possible to
instal transverse seats on account of the
width of the coach, so comfortable semi-
bucket seats facing inwards, and covered
in red or brown leather, were htted. 1his
allows a large number of standing pas-
sengers to be carried. The second coach
n each train 1s alwavs a smoking one

The coach colours are red and cream,
with grey roof, but the side that 1s never
shown ta the platform is painted dnll
red all over

Because of the lack ot
not easy to fit electric motors to the
coaches, but two 60 h.p. tramway type
motors were fitted to each bogie on the
leading coach of a set. The second coach
in each set is a trailer. The outer coaches
have Westinghouse brakes and the usual
“dead man’s handle.

One of the trains is at present experi-
mentally fitted with fluorescent lighting
and this has caused favourable comment
Among passengers,

One locomotive 1s owned bv the sub
way. This is No. 1, bult in 1927 by
Wingrove and Rogers and rebuilt by them
in 1936. It is an 0-4-0 electric locomotive
of the storage battery type, and 1s used
for service work.

When the rolling =tock was bemg im-
proved a general policy of cleaning up

space 1t was
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and 1mproving stations was put nto
operation, and a number were rebuilt in
modern style. All are of similar plan,
with a single i1sland platformm and a stair-
way leading to the surface and ticket
oftice. Over the platform 1s a glass fronted
indicator which hights up, showing the
appropriate stations, when a train is due.

[t is possible to reach anyv station by
hoarding a train at either side of the
platform, because of the circular lavourt,
and a journey right round now takes
under 24 minutes.

During the war the subway became very
popular, and often at rush hours long
quenes were to be seen at stations. One
reason  for 1ts
popularity 1
wartime was
that 1t was
speed and
brightlv ht
while suarface
transport
operated 1n
blackout O
ditions. One
result was that
for the tinancial
vear ending
3lst May 1945
the subway
made a surplus
of 4'2Z1/6Z89,
while trams
and buses
showed a loss
The maximum
passenger 1are
on the hne 15 as low as twopence

During an air raxd on I8th September
1940 a bomb hit a bowling green nea
Merkland Street subway station. Thas
bomb dug itself 1n and damaged the walls
of the undergn-und so that trathc was
held up for many months. The service
was resumed on 27th January 1941. On
24th Mayv last vear trafhc on the outer
circle had to be suspended for the day
because of an inrush of sand and water
into the tunnel near Shields Road station

Besides fitting a train with fluorescent
nghting the Corporation have now installed
this tyvpe of illumination m Buchanan
Street underground station. and if 1t meets
with public approval this tvpe of lighting
mayv be mtroduced mto the whole under-
vround system

During the recent fuel crisis electricity
cuts have caused some dislocation of the
subwayv service. As the separaie electricity
supply operating the signalling system

Copland St, Station on the Glasgow Subway. Photograph by courtesy
of the “*Dally Record and Malil,"" Glasgow,

was cut, the augtomatic signals went
out of action and trains had to be
run at caution. They were sent away
from each station by telephone. this
ensuring that the Jline between each
station was clear

lach tramn has a crew of two, drivei
and conductor, wearing the usual dark
bottle green uniform with red piping of
Glasgow Corporation  Transport Dept
Safety precauntions in addition to the usual
“dedd man s handle " 1include an emergency
hand brake which can be operated by the
conductor. A telephone 1s carried in the
dnving compartment and can quickly be
connected should the train stop in 4
tunne!. In the
event ol pas-
sengers having
t O w alk
through the

tunnels emer
gency lamps
are stored

beneath the
seats and the
hve rail can
be “kilied = by
connecting 1t
to the other
rail by a bar
also carried
under the
sealts.

For many
vears there has
been talk of
cxtending the
system, but
the cost of this would be prohibitive, a-
the verv small circamterence  tunnels
would need to be enlarged and it would be
difficult to incorporate the present circle
n a new scheme.

A more ifeasible solution of the transport
problem 1n Glasgow 1s the hinking up and
electriication of the L. M.S. and LN.E. R
steam operated low leve!l railwav lines n
and around the city

ln the S0-year reconstruction plan of
Glasgow  puablished mn April 1945 1t s
suggested that public transport be provided
by single deck electric trams, which could
b coupled up into trains to use a central
reservation of the radial arterial roads and
plunge underground 1n the central city area
Stations would be provided at half mile
intervals. A mode!l of city transport of the
future displayed at the Glasgow Civic
[Exhibition “'Glasgow Advancing” in the
Autumn of 1944 showed streamlined single
deck tramcars on a track of this kind
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Qutsize Transport

By T Holloway

URING the past few vears the trans
port by road of what are termed
abnormal indivisible loads’' has become
a highly specialised service, and some
astonishing feats have been accomplished
by the haulage contractors who undertake
this class of work.

What constitutes an abnormal indivisible
vad? There are two ways in which a load
may be abnormal-—by weight, when 1t can-
not be conveyed in a vehicle capable ol
carryving 14 or 15 tons; or by size, whether
length, width or height. Subject to

which to transport it to the customer; but
our loads and brnidges are unequal to the

task.
The majonty of the roads of England
came into existence when this country

was largely an agricultural one, and manv
are narrow and winding, and carried
1Ccross streams and rivers by bridges that
have remained unaltered for centunes.
Our comparatively modern arterial roads
were not designed to carry loads approach-

img 150 or
purpose was

200 tons. lheir primary
o accommodate a large
amount of normal trafthc safelv
and speedily.

l-ven on the Great North
Road, which 1s an Al route, a
bridge collapsed as an
“abnormal’’ load passed over it
The reason was plain to see
This particular bridge was built
in the 16th century, widened

® | two centuries later and received

The world’s heaviest ingot mould, 13 ft. 4 in. long

sanction by the Ministry of Transport, it
s pow practicable to transport Iloads
having maximum overall dimensions of
approximately 30 ft. in length, 12 ft. in
width and 13 ft. in height and a maximum
weight of 160 tons.

At first thought it may seem that such
facilities should meet the requirements of
manufacturers of heavy industrial plant
[Tntil recentlv this mayv have been .the
case, but 1t now seems certain that in-
dustrv will shortly come up against a
erave problem. In order that our factones
may work with the utmost efficiency, and
answer the call for greatly increased out-
put, the installation of larger and heawvier
plant is imperative

Here is the crux of the problem.
Scientists and technicians can produce the

necessary plant, and the transport con-
tractors can provide suitable vehicles with

S PR
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and of 12 fi.
9 in. diameter, on the road in Sheffield during transfer.

pls, o

ek

little if any maintenance durng
the war vears. Incidentally, the
load which caused the collapse
was not an excessively heavy
one; 1t worked out at only
12 cwt. to each inch of bearing
surface.

To complicate matters, there
i1s the tendency for industrv to
move more and more into
country areas, where road con-
ditions are obviously less suited
to heavy traffic than those ol
the existing industrial areas.

A detour of no less than 100 miles was
necessary in order to convey a 125-ton
stator from Staftord to Blackburn, owing
to difficult bridges and road junctions.

“Why not make use of rail transport?
you may ask. It i1s true that weight dces
not greatly trouble rail companies, but
bulk does. Load gauge limits on our
railways are much as they were a century
ago. Tunnels, bridges and trackside
apparatus provide obstacles which only
the entire rebuilding of our rail systems
can obwviate. Actually there 1s even less
clearance on some main lines to-day than
there was say 30 years ago, owing to the
installation of ground level signalling
apparatus, additional island platforms, etc.

Roads have not kept abreast of en-
gineering development and there 1s urgent
need for the greatest co-operation among



THE MECCANO MAGAZINE 153

G o el S
: c*?i’#*ppi fa

A 'l.l'-:-;!i ¢ '

§

:

djmace.

e e s
. ; II u - - l. u
b MRy

J
1
ot
| ‘ |
L, B

This 90-ton stator was six diiﬂ on the road from Wilton to Hull, The illustrations to this article are reproduced
by courtesy of Pickfords Lid.

manufacturers, transport experts and The vast amount of preparatory work
Government departments if a "'bottle-neck” necessary befofe an "abnormal”’ load can
1S to be avoided in the not too distant start on its way i1s amazing. The transport
future. For instance, the electrical in- firm must know the exact weight and

dustry 1s already planning production of dimensions of the load to be transported
individual 1tems of equipment weighing  Then, perhaps 12 or 18 months before the

over 200 tons. Owing to their complex task 1s undertaken, a careful survev of the
design, and the necessity for {actory route 1s carrted out. Kven that does not
testing at various stages of construction, suffice, for just betore the convoy sets
It 18 not possible to convey these com- out a last-minute check-up 1s made ovei
ponents in sections and to re-assemble them every inch of the route, as additional
on the site. overhead cables may have been erected in
Firms such as Pickford Ltd., who are the ntervening period, or new road
speclalists in “outsize” transport are often fislands”  mstalled which would cause
consulted about the convevance of loads obstruction. Even the repair of a roadl
even before the blueprints of the proposed surface beneath a bridge may reduce
plant are complete. 1t 1s useless for a headroom and prevent the passage of
manufacturer to accept orders for plant the load. '
unless it can be delivered to the customer Weak bridges have to be shored up and
when completed! every bridge owner and local authority

along the route has to be given at least
two days’ warning of the proposed under
taking, and also the necessary indemnity
against damage. The police too must be
notified and supplied with an advance
time-table of the load s expected arrival in
their particular area

Some idea of transport feats accom-
plished may be appreciated from the
following. A huge 90-ton steam accumu
lator was conveyed from bScotland to
London at an average speed of 2 m.p.h.
and the world's largest ingot mould,
welghing 170 tons and measuring approxi-
mately 17 ft. by 13 ft., was taken across
Sheffield without mishap. A notable
wartime feat was the conveyance of a
solid hammer-block weighing 120 tons.

The latest type of carrying vehicle weighs
20 tons and has 16 wheels, each 15 in.
wide. Fowler 10 m.p.h. traction engines
are much used by Pickfords, as many as
three being employed for hauling one load.
A.E.C. B-wheel dropped-frame carriers
have also proved their worth. Scammel

and Foden tractors fitted with Gardner
oil engines have done great service, and

A steam accumulator that was taken by road from 50 has the Holt caterpillar tractor in work
Glasgow 1o Annan. “off the beaten track.”
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Air News

By John W. R. Taylor
Hawker Exporis

In view of the wonderful service put 1in by Hawker
“"Hurricane,” “Typboon™ and "-FEIIIPEEt" fighters
during the recent war, it 15 hardly surprising that
Hawker aeroplanes are now in demand by several
foreign air forces. In the November 1946 " 4r News"
| referred to the 34 “"Hurricanes" ordered by Iran.
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The latest photograph of the two-seat wversion 1s
reproduced on this page, and shows that the rear
cockpit has now been fitted with a Perspex hood
These Irapnian ‘“‘Hurncanes'' have now been re-
assembled in Iran after shipment, and are proving
vEr{ popular.

Hawkers have also sold 34 "Fury" fighters to the
lragi Government, of which four will be two-seaters
for training purposes. The single-seater version will
he known as the ““Fury Baghdad" and is similar to the
well-known ‘‘Sea Fury"” X except that it will not
have folding wings and a deck arrester-hook. A
contract for a number of *‘Sea Furies'” has been
placed by the Netherlands Government, and delivery
will start this Spring. Other "‘Sea Furies'' are going
into service wilh the Royal Canadian Navy.

First American Jel
Bomber

The New Consoli-
dated Vultee XDB-46,
shown in the lower
photograph on this
page, i1s the forerunner
of a new generation of
heavy bombers. The
advent of jet pro-
pulsion and the aton.
bomb automatirally
made ohsclete all the
old ideas on bomber
design, so much so that
even to-day designers
cannot foretell if there
i5 . any future for
bombers and HRAghters
as we know them.
Whatever the final
outcome, there 15 un-
doubtedly a place in
every air force for a
homber lik2 the X B-46

and 1 ¢ 1 § O

Hawker ‘"Hurricane'’ two-seater tralner with enclosed

cockplt, a version supplied to
Iran. Photograph by courtesy of Hawker Aircraft Ltd.

The Consolidated Vultee XB-46
Armv Air Forces. Photograph by courtesy of the Consolidated Vultee Aircraf?

aerodynamically “clean' and well-proportioned that
it is almost impossible to believe that it has a wing
span 10 ft. greater than that of the Avro ““Lancaster.”
From its beautifully streamlined Plexiglass nose

to its square-cut tail it inco ates all the latest
ideas in high-s orthodox design. Its wing has a

thin “laminar flow" section and, like the tail unit, s
very high aspect ratio. The four General Electric
jet engines are mounted in two underslung nacelles
which also house the main wheels of the tricycle
undercarriage when retracted, This must surely be
about the neatest 4-engine installation ever conceived.
At the moment the only projections on the smooth
thin fuselage are the blister cockpit hood and an
aerial. But, knowing the persistency of the
“Christmas-tree’’ axperts, it seems hardly likely that
the X B-46 will get far
on its service caree:
before assorted gun
turrets, radar aenals,
etc., are added, al
though it is possible
that its speed will
make a heavy defensive
armament unnecessary.
It has been under
development in Con-
vair's San Diego
factory for two years,
and should have made
its first test flight bv
the time these notes
are printed.

“Tudor'' News

Fmdu::tiﬂp of Avro
“"Tudor”™ aircraft for

Britain's Atlantic and
Empire air routes 1is
well under wav, and
already 13 of the “Tudor” 1 transatlantic passenger
transports have flown. Of these, two are in the hands
of the Development Flight of British Overseas Airways,
three others, incinding ‘*Elisabeth of England.” which
was named by Princess Elizabeth at the London Air-
port on 2lst January last, are ready for delivery
“Elizsabeth of LEngland" is the flagship of the future
BOAC fleet of 20 “Tudor'" ls. Two other “Tudor' Is
are being built for the use of Cabinet ministers, and
will have state roomns and lounges.

The first two of the 79 “Tudor' lls ordered by the
Ministry of Supply are undergoing their final test
flights. Production is in full swing and one of these
aircraft is being fitted with “"Hercnles’ engines in
pliace of the nsual ““Merlins” to test the suitability of
this alternative installatioun.

Corporation, U.S.A.
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The Vickers Supermarine ‘‘Spitfire’’ high performance trainer described on this page. Photograph by courtesy

of Vickers-Armsirongs Lid.

A New “‘Spitfire”’

Lhe first “‘Spitfire’’ flew on 6tbh March 1936, anc
n the !1 years that have elapsed since then it has
hecome the most famous aeroplane in the world.
Pilots of every Allied Air Force grew to love this
heautiful but deadly Jittle fighter with the “"pointed
wings.'' although there could bave been few who
~xpected it to remain iu service in these davs of jet
sropulsion. But the “*Spitfire'’ is by no means obsolete
yet. and Vickers have released details of a brand-new
version, the two-seat “‘Spithre'’ trainer intended for
the final advanced training of fighter pilots. In fact
its speed of 390 m.p.h. makes it quite suitable even
‘or training pilots destined for jet fighter squadrons.

The prototyvpe, shown above, was converted. from
a standard "Spitfire’” Mk VIII fighter, but conversion
can be made to order from any Mark to the customer's
own requirements. Naturally, it retains all the best
and proved features of the fighter, including the
latter's fine controllability and pertormance. Both
cockpits have comprehensive coutrols and equipment,
and have sliding jettisonable hoods; the nstructor s
seat at the rear is slightly raised to give an un
obstructed forward view. Complete
training is catered for, including gunnery
and bombing; radio and oxygen instal-
lations are standard on all Marks, and
a drop tank can be carried for long-range
flights. And vet, fully loaded, this
remarkable littie aircraft weighs onis
3t tons.

Convair 240s for Auslralia

ITrans-Australia Airlines have ordered
five twin-engined Convair 240 air liners
irom the Consolidated Vultee Aircraft
Corporation, 11.S.A. The new machines
will be used on interstate routes in the
Commonwealth, principally between
Canberra, Svdnev, Melbourne, Brisbane,
Adelaide. Hobart and Perth. Deliverv s
rxpecio ] to begin next Augus

The 240 15 & H4d0-passenger aircralt
powered bv {wo 2400 hp. Prait and
Whitney engines driving reversibl -pitch
propellers. An interesting feature isthat
it i= the first transport to utilise the
exhaust jet-thrust from 'S engines 10
gi\re addj:f_‘[ 5!_1‘"‘31::!1 .F"FEH"[ it "'-lqll {'T'll.ll:EE for
ranges of up to 1.200 miles at 300 m.p.h,
Its soundproofed cabin is fully pressurised
and air conditioned. and other features
include radiant wall-heating and thermal
anti-icing. [t has a tricvele nndercarriage,

and a built-iu stairway to the passenger cabin. Lhe
prototype flew for the first time in July 1846, and
has proved so successful that orders have already been
received for more than 150 production machines.

The Short ‘‘Bermuda’’ Flying Boal

Short and Harlands of Belfast are building thiree
new “‘Bermuda’ class flying boats for BOAC, 1o
replace the three American Boeing boats that have
put in such good service on the Corporation’s Baltinore
Bermuda route. The new aircraft are basically Short
‘Sandringham’’ VlIls, but have been renamed as they
are being specially equipped for the Bermuda service.
They differ from the 21 “Hythe" class boats described
in the March “M.M."” in that they will have a stream-
ined nose and tail instead of faired-over gun positions.

The “Bermuda’ will have an all-up weight of nearly
27 tons and a eruising speed of 180 m.p.h., and will
seat 30 passengers. It will bave upper and lowes
decks and an attractive bar. The Boeing boats at

present pperate a thrice-weekly service in each direction
on the 820 miles route, but when the new machines go
nto operation in the Autumn it is hoped to ncrease
the frequency to a dailv round trip

Demonstrating ease of ertrv ir.o2 the Globe “‘Swift.”" This (wo-
seater aircraft Is to ke built In Epgiznd b
Stratford-on-Avon. (Sse special article em page 160,

Messis, Helliwells of
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Renewmg Hademore Troughs LM.S.

OST travellers rall, are familiar

with the water i:t’DthS that are laid
between the rails at selected locations on
various routes so that engines can pick
up water on the run. lake many
other things, including the track
water troughs are apt to be taken

for granted. but their installation.
maintenance and periodical re-
newal form an important part of
the work for which the Chief
Engineer 1s responsible

Complete renewal of a length
of track can be quite a headache
especially  on  heawvily-occupied

sections. Hence this work s
usually tackled on Sundavs when
trathc 1s less trequent. Modern
methods, admirably described bv

'Shed  Superintendent’” 1in his
article “"Track laying, Hornby

#yle!’"1n the August 1946 ° Meccano
Magazine,  get the job done in
the shortest possible time. When
water troughs as well as the track
have to be renewed, the difh
culties are ncreased and very
complete organisation of the work
s essential

It recently became necessary to carry
out the double job at Hademore Troughs
on the L.M.S. These are situated between
lamworth and Lichheld on the Trent
Valley section of the Western Iivision
main line from KEuston to Crewe at a
distance of 114 miles from lLondon. T1he

A wagon load of new track
supporting brackels already in place.

gradients in each direction.

Lifting out old track in len
waler troughs. The photograp

pre-assembled with the troughb

‘roughs are located at the foot of falling
As this 1s

a two-track section of line the degree of
nccupation 1s very heavy, for 1t 1s traversed

ths after the removal of the old
to this article are by the courfesy

of the LL.M.S.

by a large number of express trains daily
These factors, in conjunction with the
softness of the ground formation in the
vicinity, have caused some difficulties in
the past in the maintenance of the water
troughs and tracks due to the quantity of
water lost not only by spillage but also by
icakage from the joints of the troughs.

In the renewal, therefore, oppor-
tunity was taken by the LL.M.S
to employ the welding of the new
troughs themselves into long
lengths, in conjunction with the
latest practice of laying pre
assembled track by the one-crane
and two-crane methods. Welding
of the troughs was wused to
minimise loss of water from the
renewed troughs and thus improve
the state of the formation for the
future.

I'he method employed for pre-
welding and relaying the water
troughs is considered to be unique.
In the past the usual practice
has been to lay the troughs
themselves in sections of 10 ft.
and to bolt or rivet the sections

together after laying. This method
unavoidably expoges the joints



Laying new troughs in lengths assembled from sections welded
together. Note the special lifting tackle developed for the job.

to stress, and consequently to risk of
leakage. So the actual trough units were
manufactured in the normal 10 {t. sections,
but were welded into 60 ft. lengths at a
permanent way depot, special rotating
jigs being utilised to allow the sections to
be turned in order to facilitate arc welding
of all parts of the joints.

The total length of each set of troughs
s 600 yards, and by welding the troughs
into 60 ft. lengths the number of bolted
joints to be maintained i1n future has
been reduced considerably, in addition to
improving the simplicity and speed of
laying them.

The 60 ft. welded sections were then
loaded on to bogie rail wagons for con-
veyance to the working site in company
with other vehicles carrying the
actual pre-fabricated permanent
way and stone for ballasting the
track. The marshalling of these
trains required considerable care
to ensure that the respective
materials were available for
laying by crane, in the exact
sequence required.

The track to be relaid, in-
cluding that portion on which
the water troughs are situated,
amounted to 720 vards on the
down line and 740 vards on the
ap. The whole of this track
had been pre-assembled at a
depot in 60 ft. lengths for laying
by crane. The new track itselt
1s made up of 113 Ib. fiat-
bottomed rail having cast i1ron S
baseplates,  with elastic rail Positionl
spike fastening. It has 26
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ng sections of the welded water-troughs ready for joining

sleepers per 60 ft. rail length,
a ratio which is peculiar to
track laid under water troughs,
or in tunnels. The elastic rail
spikes have been specially
treated to retard corrosion.
The troughs have also been
treated with an anti-alga
paint.

The renewal involved com-
plete occupation of both
running lines on each of two
successive Sundays. During
each of these two stages, the
material trains stood on the
track being renewed, with the
vehicles marshalled according
to requirements, at either end
of the section being relaid. For
the initial one-third of the
task, the two-crane method
was used, until the water
feeder-points to the troughs were reached;
at this stage the one-crane method was
adopted, the second crane then being
used to lift the welded sections of water
troughs off their wagons, and bring them
along for i1nstallation on the new track as
soon as this was laid. Special hifting tackle
was designed for lifting the trough sections
off the rail wagons, and another unusual
feature was the provision of timber baulks
to protect, when loading on rail wagons,
the trough-supporting-brackets which had
already been fitted.

On completion of relaving, the track was
ballasted throughout with a 4 in. thickness
of new ballast, and Hademore Troughs were
ready once more to supply water to thirsty
engines.

up. It always rains on these occasions!
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_ The Story of T

By Trevor Holloway

THE origin of tea is a subject around which countless
tales and legends have been built up. The Chinese
roudly claim that in 2737 B.C. the Emperor Shen-
Nung, who religiously observed the hvgienic practice
of boiling his drinkinz water, noticed that some leaves
had fallen into his pot of boiling water, imparting
to it a delicate and exquisite aroma. The leaves of

course, were those ol the tea olant.

Indians, however, maintain that it was Darma,
a devout Buddhist who lived in the early Christian
era, who first appreciated the qualities of tea. It
15 said that Darma had undertaken a seven-year
sleepless contemplation of the Buddha. [n the fifth
vear of his sell-immposed task he was almost overcome
by drowsiness, when he chanced to pluck and chew
a few leaves from a nearby bush. His drowsiness
vanished, and by constautly repeating the process
he was enabled to complete the remaining period

of his vigil.

So much for legendry. Now we will consider the

facts. It has been
amply proved that the
habit of tea drinking
was first practised bv
the Chinese and is
mentioned i1n the
writings of Kuo P'o
of a date equivalent
to the fourth century
of our own calendar.
By the end of the
eighth century the
cultivation of tea had
become an Jmportant
industry.

About the vear A.DD.
816, a Buddhist saint
introduced the plant
into Japan and five
provinces were ordered
to cultivate it,

The fArst consign-
ment of tea to reach
Europe is thought to
have arrived 1n Holland
by way of Java 1n
the wvear 1610, It
soon became extremely

vessels 1n speed. The American clipper "“Orsental'
made West India Docks only 97 davs out from the
Canton river with over 1,000 tons of prime tea aboard.
Jardine, Matheson and Co. launched the first Euglish
clipper, the *‘Stormowavy,”” in 1849. Other clippers
followed, and competition betwee® England and
America intensified. Vovages from China to London
were accomplished at ever-increasing speeds.
Even after the American Civil War had wrecked
the American Merchant Marine, the wvarious British
shippers still waged the tea race among themselves
and public excitement ran high, special look-outs
being appointed to watch for the arrival of the first

~ ship in the Channel. In 1866 the “Taeping' and the

“Ariel' actually arrived at the Dowwns within 10
minutes of each other. Bonus at the rate of 10,
a ton was awarded as prize money to the officers and
crgw of first vessel home. The last tea race was won
by the “"Tuama’ with a 97-day run from Foochow.
The advent of steamn, however, spelt the death-kuoell
to the days of sail
I'be tea plant Thea
Stnensia, 18 grown as
a bush, but if allowed
L i‘lt‘ﬁ.*i'!ﬂp it would
Erow 1nto a tree some
40 {t. or 50 ft. hieh
lea is manufactured
fromy the young fresh
leaves of the plant,
and there are three
main commercial types,
black, greenand Oolong.
The differences are
mainly the result of
manufacturing pro-
cesses and not the

Eartir:ular type of plant,
lack tea most

cornmonly used in this
counntry, is the fully
fermuented leaf obtained
chiefly from India
Cevlion and the Nether-
lands East Indies.

Green tea, popular in
Russia and America,

does not undergo fer-

Eﬂpuhr' although in  poning a tea bush. The illustrations to this article are Peitation and comes

ngland it did not at
first arouse much
enthusiasm as a beverage, being regarded more as
a medicine.

In 1657, Thomas Garaway, a London coffee-house
proprietor, published the following announcement:
“Physitians approved China Drink, called by the
Chineans Tcha, by other nations Tay, aunas tee, is
sold at the Sultaness Head, a cophee-house in Sweetings
Rents, by the Royal Exchange, London.™

Prior to that tiine the price of tea had been anvthing
up to 10 per pound, but by the end of the 17th
century the price had fallen to 12/- or 13/- per pound.

Tea smuggling soon became rife, parttcularly along
the codsts of Cornwall, Dorset and Kent, use being
made of numerous caves, underground tunuels and
passages, Contraband in the form- of tea. tobacco
and silk was often stored in the crypis of West Country
churches, for-even the clergy and members of the
Board of Trade were known to be engaged in ‘' Black
Market” operations!

In 1833 Parliament ended the East India Conipany's
monopoly of the China trade, This ultimal+ly rasulted
in inteénsg rivalry  between British and Aicerican
dealers. American shipbuilders evolved Lheir famous
tea clippers, which greativ outclassed our own sailing

reproduced by courtesy of the Empire Tea Bureau. principally from China

| ' and Japan. Oolong tea
1s the semi-fermented leaf from China and Formosa.
the largest consumer being the U.S.A. '

The tea plant flourishes best in a hot, moist

clhimate and may be grown successfullv from sea-

level up to a height of 6,000 ft. Although the plant
can be grown on almost any soil, it prefers light,
well-drained loam. Jungle land is perhaps the ideal
soil, as tea in its wild state was essentially a jungle
growth. :

A sell-contained tea estate mav comprise up to
OGO acres. Great care has to be taken to sgic-ld
the bushes from the monsoons and gales, windbreaks
being provided where necessary. Soil erosion bv wind
and rain is avother danger to guard against. A net.
work of good roads or aerial ror 2ways must be provided
to facilitate the transport ot the plucked lenf from
planiation to factory. A well equipped estate houses
not only its ciaff, but a proportion of its labour force
also. Some of the larger concerns even have their
own hospitals and sche s,

1he bushes are usvally planted in triangular for-
mations of about 30D bushes to the acre. At an
eariy stage thev are cut back to encourage lateral
growth and thereafter lightly pruned, so that by
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Rolling tea leaves to break u
is fed from an open-bottome g
and hardwood surface.

in about three or
high,

+he time they reach maturity,
iour years, the bushes are about 3 ft. or 4 it.

a convenient height for plucking operations.
Only young, tender leaves from the side branches
+nd stem which are known as ‘‘flush,” are used for

orocessing. Plucking is an operation of primary
importance and no mean skill, for upon the quality

of leaf selected depends the reputation of the estate's
output. Normal plucking entails the selection of
rwo leaves and ‘a bud: coarse plucking includes one or
mare additional leaves of a less tender nature.

Women are by far the most nimble-fingered at
leaf selection, and the speed at which they work 1s
well-nigh incredible. Plucking operations are carried
out at intervals of from seven to fourteen days, the
growth of new flush depending upon the altitude of
the estate.

What happens within the tea factory? We will
consider the manufacture of black tea, the most
widely consumed variety. Upon reaching the factory,
the plucked leaf is first “‘withered.” In this operation
it is spread thinly and evenly upon racks until 1t
loses much of its moisture content, a period ranginz
from 12 to 24 hours, depending upon climatic con-
ditions.

Rolling 1s the next process. Under pressure, upon
a rotating table, the leaf cells are broken up and
undergo’ a chemical change. When the julces are
exposed to the air, fermentation starts.
Oxygen is absorbed, heat is developed,
and the leaf changes colour and begins
to give off the familiar aroma.

The leaf is next fed on to mechanical
sieves, from which it emerges in a it state
for subsequent processing. In the fer-
menting room, the leaf is spread thinly
an a tiled or cement floor in a cool, humid
atmosphere, for a period varying from
70 to 80 min. This hastens chemical
changes and the leaf takes on a coppery hue.

Drving or ““firing’’ 15 the nexl process.
The tea is placed on moving trays within
4+ chamber and subjected to a continuous
hiast of hot air. Much skill and long
experience of the work Js necessary at
this vital stage, as over or under “‘firing"
would ruin the batch., The lea emerges
in the state by which we all recognise it.

The tea is graded by sifting, according
to the size of the leaf, into classifications
siich ‘as Broken Orange, Pekoe, Fannings,

Pekoe Souchang, etc. The finished product
is packed in the familhar Fl}'-ﬂ'ﬂr]J chests
containing 90 to 110 lb. of leal tea, or

115 to 130 lb. of the broken grades.

Incidentally, it is interesting to note that Drying
top to bottom

no better type of packing has been devised
thanthat which hassolong been in operation.
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The containers are light and
of great strength, and lend

themselves to stowage aboard

ship.

‘IPhp. war necessitated much
revision in the marketing and
distribution of tea. In this
country, the Ministry of Food
took over matters of distri-
bution in 1942, In normal
times, however, London 1is
the nerve centre and pulse of
the world's market, dealing
with some 500 million pounds
of tea annually. Public tea
auctions were held four days
a2 week in Mincing Lane, Indian
and African teas being sold
on Mondays and Wednesdays,
Ceylons on Tuesdays, and
Javas and Sumatras on Thurs-
days. The teas bought at these
auctions passed on to the
buving brokers, the dealers in
London and the various ex-

porting, blending and packeting frms. The most
important group of purchasers were the firms who
blend and packet tea with labels familiar to us all.

Most teas are ‘‘married,’” or blended, before they
reach the public. An expert tea-taster can, by long
experience, classify over 20 varieties, and In many
instances name the actual areas from which they
come. His sensitive palate enables him to decide

what method of blending will produce the best cup

of tea. -

Britain's annual consumption of teéa was approxi-
mately 14 lb. per head 100 years ago, but by 1939
it had risen to 9} 1b. Assuming one pound of tea
produces 200 cups, each one of us must account for
something in the region of 1,900 cups per year! We
are. in faet, the world's most tea-loving people.
Our nearest rivals are the people of Eire, where
consumption is 7§ Ib. per head, and the next those

of Australia, with 7 lb. each.
Difierent nations have different methods ol

preparing the beverage. The Russians, who preie
a Chinese variety, add to their brew a spoonful of
jiam and a slice of lemon. In some parts of India
salt is added, while tea ‘‘off the ice™ is a popular sunymer
drink in the U.S.A, The Persian method is to us the
most strange. In this the leaves are boiled until the
brew is nearly black, then other ingredients are added,
including fennel, aniseed, cloves and sugar’
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the leaf on large iron trays that travel slowly

of hot drv air passes.

from
of a chamber through which a continuous blast
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America’'s New

Ern . oy e - e —

Personal ‘Planes

By lehn W_ R. Tavler

T'S easy to buy a new aeroplane in
America. In fact, it i1s just about as
easy as buying a new hat. You just walk
into a shop—ves! even big department
stores have real aeroplanes hanging from
the ceiling—put down vour money and
in next to no time you are the owner of a
brand-new shiny private 'plane. The urge
to fly has hit America like a gold-rush,
and tens of thousands of small families
who before the war were content with a
mere 28 h.p. motor car are now gueuing
up for their own light 'plane.
All that must sound very attractive to
the many would-be aviators in this

country, for the present restrictions, lack
of suitable aircraft and high flying costs
have put flying out of reach of most
people over here. But, quite apart from
restrictions and petrol rationing, there are
many other reasons why America is able

to resume private flying on a big scale
long before us. For instance, many of
her factories, such as the Piper plant at
Lock Haven, have been building two,
three or four-seat light aircraft for the
USAAF right through the war and have
-not had to start again from scratch as

have had most of our factories. Then
again, there is little shortage of materials
in the States, although labour disputes
have seriously affected output. And an
ever-present reason is that America is a
big country. with plenty of natural air-
strips in its vast “‘wide open spaces,"
consequently an aeroplane is an ideal
form of communication between outlying
farms and small towns, and a forced
landing does not present the same hazards

One of the new Piper ‘“‘Cub’ two-seat aircraft, on wooden floats.

as 1t does in our small. crowded island

American aircraft manufacturers were
well prepared for the boom. Prototypes of

some of the new personal ’'planes had
Hown long before the war ended. Others
were on the drawing boards or taking shape
i the companies’ experimental “‘shops.’
Complete plans existed for the re-conversion
of factories, so that, as soon as war contracts
were cancelled, work on the production
of civil aircraft could begin right away.
I'he extent of this planning can be gauged
from the fact that by last November the
Piper Corporation alone were turning out
over 1,000 light aircraft each month. And
with orders for some £6,000,000 worth of
their “"Cubs” already in hand thev do not
expect a slump fto follow the present
boom. Even the new Globe companv
have contracts for their "Swift"” totalling
over £4.500,000, and, in all American
firms have
orders for light
‘planes  worth
£20,000,000.
The prospec

tive customer
in America is
confronted by
a glittering
array of single-

engined light
planes from
which ¢to
choose., There

are all shapes
and sizes, from
the tiny two
seat Koss
sportsplane which sells at around £350, to
de luxe all-metal machines with all the
latest refinements such as retractable
undercarriage and radio and costing any-
thing up to £2,500, or even helicopters
and amphibians. At the moment, how-
ever, the chief demand is for aircraft of
three types—the popular little 65-100 h.p
braced high wing monoplanes with fixed
undercarriage such as the Piper "““Cub’"
all-metal de Juxe low wing monoplanes
including the Globe ““Swift” and Beech-
craft ""Bonanza,” and the remarkable
little “‘Seabee’” amphibian which is in a
class by itself. The helicopters are, for
the most part, being left alone awhile
until they grow out of present vibration,
control over-sensitivity and other
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difficulties.
Exceptions
are t h e
two-seat Bell
Model 47 and
five-seat
Model 42, for
which a fair
number of
orders have
been placed.
The Model
42's  ability
to operate
from small
helds, roads
or lawns, and
range of 300
miles at 100 m.p.h.,, make 1t a very
attractive proposition, and when the type
has been well tested in service it may well
start a big demand for helicopters,

The most popular aircraft of all 1s the
Piper "‘Cub,” which was the first of all
the modern low-powered monoplanes and
is still about the best. Before the war it
had won a place as America’s No. 1
sportsplane, much as the de Havilland
“Moth"’ had done over here. During the
war ‘‘Cubs” did a grand job on every
battlefront, spotting for guns, carrying

out rescue, communications, ambulance

This sleek, beautifully finished machine is the All-
American “‘Ensign,’’ a two-seater.''Flying''photograph.

- : {or machine. The Cessna 140 in the air. Photograph by courtesy
AU AT IWH.SH:‘J; the Cessna Aircraft Company, U.S.A.

and dozens of other difhcult tasks with
distinction. Now once again rows of yellow

“Cubs’’ are leaving Lock Haven on more
peaceful missions. The "Cub” has earned
its popularity. It 1s a sturdy little two-
seater powered by a 65 h.p. Continental
engine, and weighs only six hundred-
weights empty. It will fly for 200 miles
at 73 m.p.h. and lands at only 38 m.p.h.
It i1s a nice looking, “'safe” little machine,
and its price of just over £500 puts it
within reach of a wide market. For those
who want something a little bigger, Piper
are building the “"Super Cruiser,”” which
looks very similar to the “"Cub” but has
a 100 h.p. Lycoming engine and a speed
of 115 m.p.h. It i1s a three-seater with a
range of 600 miles and sells for /800,
Much of the success of these Piper
machines i1s due to their high standard
of safety and low price. The latter has
been made possible by economical airframe
design, mass production methods and
superb factory layout and organisation. The
factory could go inside just one of the
assembly floors of any ol America’s giant
bomber factories, and yet this company
produces more civil aircraft in one month
than we had flying in the whole of Britain
before the war.

Pipers never put an aeroplane 1nto
production until prototypes have shown
themselves 100 per cent. efticient, for their
aircraft have a high tradition to keep up.
So the tiny single-seat “"Skycycle” which
will do 115 m.p.h. on only 85 h.p., will
not go into production, for i1t has a
too - limited appeal. Neither will the
“Skycoupe,”” a two-seater with a “pusher”
engine and twin tail booms, for this
layout has shown itself heavier, slower
and more expensive than a conventional
““tractor” type. As a result, the ““Skycoupe”
was abandoned in favour of the “‘Skysedan”



162 THE MECCANO MAGAZINE

—a four-seat, all-metal low wing monoplane with

retractable undercarriage, which will soon be in
procdluction. But this is really a de lure type and

must be classéd with the “Bonanza,"” “Swift'" and
similar machines.

Other aircraft of the “"Cub’ tvpe are the Aeronca
“Champion’ and "Chief,”” Luscombe's *“‘Silvaire,”
the Tavlorcraft *“*Ace’ and the Cessna 120 and 140,
although the Luscombe and Cessna machines are of
all-metal construction and incorporate refinements
that give them a higher performance—and a higher
price—than the others. All sorts of clever new ideas
on metal construction have been built into these
aircraft to keep their price low. For example, their
rear fuselages consist simply of thin sheet metal
riveted over a few light transverse frames, with no
other structure whatsoever. And the Cessna machines
have a new undercarmage, in which each leg consists
of a single leaf of spring steel with the wheels on the
end. It looks light, neat but a little delicate. This
15 only an illusion, for a test machine was dropped
to the ground so hard that its undercarriage splaved
out until the fuselage hit the ground—and still the
legs did not break. That gives a good idea of the
structural strength of these new American light "planes.

The two-seat Cessna 140 sells at about £805 and
has a beauntifully fitted-out
cabin with dual controls.
It 1s shown in the upper
tllustration on the previous
page. Its 85 h.p. Con-
tinental engine gives 1t a
speed of over 120 m.p.h.,
and of course its metal
construction ensures a long
life and simpliies main-
tenance. The 120 is a
sort of utility version of
the 140; i1t 1s basically
similar but has no self-
starter or flaps, and has
a less luxurious cabin., It
is nevertheless incredibly
cheap at 4670, and repre-
sents a tvpe of aircraft
that is badly needed in
this country, where we
have no all-metal light
aircraft in production at
the moment.

The de Iuxe class of
American personal 'plane
really started with the
pre-war “'Ercoupe,” which
was described as being
spin-proof and stall-proot
and i1s controlled solely
by a “steering'"' wheel, with no rudder controls.
It is in big-scale production now, and so are several
other aircraft which share the “Ercoupe's’ all-inetal,
low wing, tricycle undercarriage layout but not its
unorthodox controls. Of these, the Globe **Swift."
Beechcraft ""Bonanza™ and All-American " Ensign’’ are
most interesting and in biggest demand. The
““Bonanza,” with i1ts novel “butterfly’’ tail was
described and illustrated in the March “Asr News"
pages, and represents a successful attempt by one of
the large aircraft manufacturers to get into the
light 'plane market. Martin, Lockheed and North
American also have each built prototype personal
'planes, but the present indications are that Mr.

iper has little to fear from this direction at the
maomendt.

The Globe and All-American companies are new-
comers to the aviation industry but have already
netted wvery large contracts. Their “Swiit" and
“Ensign'' are priced at £1,100 and £900 respectively,
and combine elegance with high performance and
strength. The “Swift’ is a fairly orthodox two-seater,
somewhat similar in lavout to the British **Proctor,"
but with a retractable undercarriage, Like many of
the other new American personal 'planes it has a
Continental engine, in this case giving 125 h.p., and

Aeronca **Chief’’ and “*Champion’’ light 'planes in production.
courtesy of Aeronca Aircraft Corporation, U.S.A.

there is no doubt that much of the success of all
these light 'planes is due to the availability of such
an excellent range of small and efhicient engines—a
power range that has been sadly neglected in this

country.
The “Ensign' is perhaps the most handsome of all

the new light 'planes, its huge, beautifully-moulded
Plexiglass cockpit cover ensuring an exceptional
all-round view for its two occupants. The following
extract is taken from a sales brochure, but the
amazing factis that i1t 15 almost hterally true: ““All-
American Ailrcraft gives to the private flver every
advanced accomplishment in aerodynamic design,
flving safety and brilliant styling that can be built
into the personal airplane. Rugged all-metal con-
struction, dependable power source, ease of handhing,
full vision enclosure, complete instrumentation . . .
these are but a few of the many features placing
the ‘Ensign’ in the Number One position in the light
‘plane held." And, of course, the “‘dependable power
source’ 15 again the well-proven 85 h.p. Continental.
T'his sleek, beautifully-finished little machine cruises
at 110 m.p.h. and could be almost everyone's dream
of a post-war light 'plane come true.

But there is one revolutionary little four-seater
that has captured the hearts—and cash—of an even
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Photograph by

wider section of the American private flying world.
It is the “Seabee,”” an illustration of which was
reproduced in the June 1946 “M.M." Whichever
way yvou look at this machine it 1s incredibie. As an
engineering masterpiece, it contains only 450 com-
ponent parts and requires only 200 man-hours to
build, It will carry four people and their luggage for
560 miles at 103 m.p.h., and when it gets to its
destination can alight on land or in only I8 in. of
water. And it sells at just over £1,000. [ts structure
has been simplified to an unprecedented extent, nsing

car-production methods. As a result the wing contains
only 30 component parts consisting of three spars,

three ribs and the skin covering. And every other
part of the *“‘Seabee’ shows equal ingenuity and
resourcefulness. The wing Hoats are each made up
of just two pressings, and all the “electrickerv” can be
installed in 11 minutes. In spite of its price, it is
in every way a luxury 'plane with all-metal con-
struction, a 215 h.p. engine, two-wayv radio, crash-proof
fuel tank, and comfortable seats that are convertible
into sleeping bunks and can also be used as rafts in
an emergency. In fact the “Seabee” seems the per-
fect answer to evervone's demands, and may soon
be seen over here as Republics have already appointed
their British Agents.



Overboard and Back Again

By Capt. H. H. Neligan

ANY vyears ago I was Second Mate

of a barque of 800 tons register loading
i the Salthouse Dock, Liverpool. We
were bound for Valparaiso, we got all the
crew on board and towed out of dock at
midnight, with the vessel in a great mess
after the stevedores had done with her.

All might we worked getting gear and
blocks in place, and as the wind was from
the South after passing the North West
LLight wvessel, saill was put on the ship.
Oft Holyhead the tug let us go and sail
was made, as much as was prudent to
carry as the wind was now of gale force
from the South West, dead ahead of our
course. That meant that we had to beat
against the wind, first on one tack, then
on the other.

After a couple of days we managed to
get down South of the Irish Coast, when
1t came on to blow harder than ever. In
those days when a ship left port her
anchors were secured; for the time being,
outside the bows, where they were lashed
till the ship was clear of the land, when
they were taken on board altogether and
lashed on the forecastle head. Our anchors
were secured on the outside of the bows,
and at each dive of the vessel into the
head sea they were struck by the mass
of water. Now the ship’s cable chain was
not stowed away in the locker yet, but
was still on deck, lashed in lengths on each
side of the fore hatch, ready to be stowed

away when the opportunity came.

I had the afternoon watch (noon to
4 p.m.). The ship was to the South of
Queenstown under very short sail, and
plunging and diving into a heavy S.W.
sea, taking huge quantities of water over
the bows. We were anxious about the
anchors, for the starboard anchor was
making a noise at each dive and apparently
working loose.

Taking two men with me, and a small
tackle, we went on the forecastle head to
try and stop the anchor from working,
and had just got the tackle in place when
the ship took a huge dive. Down her
head went, and a great avalanche of water
poured over the three of us, and the fore
part of the wvessel. 1 remember being
swept away, and next moment I found
myself over the side holding on to a
rope that had washed overboard with me,
and which I mnvoluntarily grasped. 1 was
in the water looking up at the great bow
of the ship, when she took another great
dive. 1he next I remember was waking
up in my bunk next day. It appeared
that the second big dive the vessel took
washed me back on board, and dashed me
down on the chain cable, knocking me
unconscious. 1 was carried to my bunk,
bruised all over, each link of the cable
chain leaving a black mark on my body.

However 1n a week's time 1 was out
again, but very sore and stiff.
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Have You Ever Thought About This?

How is a Locomotive Sprung?
By “‘Shed Superintendemt’”

HIE tvpe of spring best suited for use

on locomotives is the leaf spring, or
laminated spring. Coil springs are used
occasionally where there is not much
space, and may be found on bogies and
pony trucks. Leaf springs are prelerred
because they are very robust; the breakage
of one plate out of the 12 or 15 used 1n
this pattern of spring does not put the
engine out of service at once. A broken
coil spring, on the other bhand, may
collapse and upset the weight distribution

Locomotive springs.

of the locomotive. Leaf springs are
more or less self-damping, owing <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>